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I. Introduction

1. In the report of its forty-third session,1 the Committee on the Peaceful Uses of
Outer Space agreed that the Scientific and Technical Subcommittee should consider
the item entitled “General exchange of views and introduction to reports submitted
on national activities”. In its resolution 54/67 of 6 December 1999, the General
Assembly endorsed the recommendation of the Committee2 that the Secretariat
invite Member States to submit annual reports on their space activities. In addition
to information on national and international space programmes, the reports could
include information on spin-off benefits of space activities and other topics
requested by the Committee and its subsidiary bodies.

2. Pursuant to the recommendation of the Committee, in a note verbale dated
26 July 2000, the Secretary-General requested Governments to submit any
information on the above questions by 31 October 2000 so that it could be submitted
to the Scientific and Technical Subcommittee at its next session. The present note
has been prepared by the Secretariat on the basis of information received from
Member States by 30 November 2000. Information received subsequent to that date
will be included in an addendum to the present document.

II. Replies received from Member States

Argentina

[Original: Spanish]

1. The National Commission for Space Activities (CONAE), which is attached to
the Ministry of Foreign Affairs, International Trade and Religion, is the Argentine
space agency, which coordinates all activities connected with the peaceful uses of
outer space. CONAE is currently executing the National Space Plan “Argentina in
Space” for 1995-2006.

2. The cornerstones of the National Space Plan are constituted by the following
facts:

(a) Argentina is a country that, owing to its particular characteristics, makes
and will make intensive use of space science and technology;

(b) An analysis of the different “products” that space activities contribute to
social and economic development reveals the importance for the country of the
generation of complete space information cycles and the identification of the
respective applications.

3. The National Space Plan has been viewed as an investment project where, on
the basis of fiscal returns, it is possible to determine rationally the internal rate of
return of the Plan, which is proving very advantageous for the country.

1Official Records of the General Assembly, Fifty-fifth Session, Supplement No. 20 (A/55/20), para. 119.
2Ibid., Fifty-fourth Session, Supplement No. 20 and corrigendum (A/54/20 and Corr. 1), para. 119.
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National Space Plan

4. Under the general guidelines of the National Space Plan, it is necessary to
revise the Plan every two years and, on each such occasion, its scope must be
extended for a further two years, so that there is always a target period of at least
one decade. In the course of each revision, the Plan is adapted in line with the
country’s capacities and requirements and with the progress made during the
previous biennium, with an evaluation of the operations to be continued and the
addition or deletion of projects or activities as appropriate. For such purposes, it is
necessary to take particular account of global advances in space technology, the
relevance of new concepts and the developments and achievements in cooperation
programmes that have been implemented.

5. The last biennium has shown a substantial increase in the supply of
information provided by space resources internationally. This growth in
international information-sharing is linked to a large extent to increasing global
awareness of the need for continuous monitoring of the environment, natural
resources and changes stemming from human activity, together with the free use of
previously restricted technologies.

6. As a result of this increase in the international supply of information, the
effects of which will become apparent on a very wide scale over the next five years,
the need has arisen for the development of new ways and means of gathering,
processing, analysing and using information, with particular emphasis on the last
two activities, which are connected with research and development operations and
with the development of human resource skills.

7. The resources for implementing the National Space Plan are obtained from
three sources: direct contributions from the Treasury; indirect contributions from the
Treasury; and third-party contributions.

8. The budgetary restrictions that have arisen with regard to the funding
originally anticipated under the Plan have had repercussions on direct contributions
from the Treasury and have necessitated the reprogramming of the operations
scheduled under the five action areas constituting the Plan.

9. The following sections describe activities in each action area.

1. Ground infrastructure

(a) Ground station for satellite data acquisition

10. The station continued to operate, without interruption, using an antenna with a
diameter of 7.3 metres, and the installation of a further antenna, 13 metres in
diameter, was completed. The second antenna also has satellite tracking, telemetry
and command capacity. The new equipment has made it possible to improve data
reception from the Land Remote Sensing Satellite (Landsat), the European remote
sensing satellite (ERS) and the Système pour l’observation de la Terre (SPOT) Earth
observation satellite, which has resulted in a significant improvement in the station’s
productivity. The station also receives data from the National Oceanic and
Atmospheric Administration of the United States of America and Sea-viewing Wide
Field-of-view Sensor (SeaWiFS) satellites and is expected soon to have the capacity
to receive data from the Indian Remote Sensing (IRS) satellites. The installation of
the new 13-metre antenna will mean a significant increase in the capacity to receive
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data from satellites operated by Argentina or other countries, in particular in
anticipation of the forthcoming launch of the Scientific Applications Satellite-C
(SAC-C) satellite.

(b) Ground station for satellite tracking, telemetry and command

11. The station became fully operational during 1998 and has been used since
December of that year and in 1999 for carrying out the SAC-A mission.

(c) New ground station for data acquisition and satellite tracking, telemetry and
command

12. Work has proceeded on the design and development of a second ground
station, which will be installed in the Province of Tierra del Fuego, in the extreme
south of the American continent.

(d) Multi-beam and multi-band systems

13. The design of advanced multi-beam and multi-band systems for simultaneous
reception from several satellites is currently under examination.

2. Satellite systems

(a) SAC-C satellite mission

14. During 1998 and 1999, the flight operations of the SAC-C satellite were
examined and the environmental qualification tests were completed at the
integration and test laboratory of the National Space Research Institute (INPE) of
Brazil. The satellite is now at the Vandenberg base in the State of California, United
States of America, pending its launch from a Delta launch vehicle in November
2000. [Note by the Secretariat. The satellite was successfully launched on
21 November 2000.]

(b) SAC-A satellite mission

15. As part of the SAC-C project, the SAC-A technology satellite has been
developed for technological demonstration purposes with the specific objectives of
gathering experience in the area of satellite mission operations and of testing critical
satellite components, in particular for the SAC-C satellite. The SAC-A satellite was
placed in orbit on 14 December 1998 from the space shuttle Endeavour and is
operating successfully. The technological tests conducted on SAC-A involve: (a) a
differential global positioning system; (b) a panchromatic remote-sensing camera;
(c) a magnetometer; (d) a system for tracking the movements of the Southern Right
whale; (e) solar cells developed in Argentina by the National Atomic Energy
Commission; and (f) a momentum wheel developed and manufactured in Argentina.

(c) Observation and communications satellite (SAOCOM) missions (main payloads
in the microwave range)

16. The different operational frequency possibilities available have been examined
on the basis of the mission’s main applications and operating characteristics, taking
into account the latest progress in the field, and a mission definition in terms of its
final technical parameters has been prepared. In addition, advances have been made
in the acquisition of knowledge of the applications that are being extensively
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developed at the global level, such as radar interferometry and the uses of different
polarizations for improved identification of terrain characteristics.

17. An agreement has been signed with the Italian Space Agency (ASI) concerning
the establishment of the Italo-Argentine satellite system for emergency management
(SIASGE), under which the satellites in the Argentine SAOCOM series will operate
jointly with the Italian SkyMed-COSMO satellites to provide information relevant
for emergency management.

3. Information systems

18. This action area is designed primarily to ensure appropriate management of
the gathering, reception, transmission, storage, processing, use and dissemination of
information derived from space or through the use of space resources. The activities
are centred on remote sensing issues to a large extent, in particular the identification
of the requirements to be met in order to generate complete space information
cycles.

(a) Regional Satellite Data Centre

19. During 1999, the CONAE Regional Satellite Data Centre (CREDAS)continued
to maintain national and international Internet links for CONAE and other
governmental agencies in Argentina, providing access to satellite image and related
space information databases.

(b) Telemedicine project

20. The objective of this project is the development of applications and
communications technologies for setting up a pilot scheme operating from the
Province of Córdoba. A network has been established with its central node at the
Teófilo Tabanera Space Centre, three principal nodes at hospitals in the city of
Córdoba, five remote nodes in the interior of the Province and one at the Marambio
base in the Antarctic. Medical inter-consultations and continuing education events
have taken place involving physicians at the remote nodes. The transmission of
electrocardiograms and X-ray, tomography and other images has been established.

(c) Applications in flood control

21. In view of the emergency situation caused by coastal flooding as a result of the
El Niño phenomenon, in 1999 CONAE implemented a nationwide programme
involving the delivery of satellite images to public agencies directly involved. All
the requested images received at the CONAE ground station in Córdoba from the
Landsat-5 and ERS-1 and -2 Earth observation satellites have been supplied. These
images have made it possible to monitor the flood line, estimate and predict soil
moisture levels, monitor the entire area liable to flooding, carry out ground mapping
in order to assess moisture levels and implement a programme for the generation of
a flood valley model in the medium term.

(d) Applications in non-renewable resources

22. In connection with mining operations, CONAE has maintained close links
with the Argentine Geological Mining Service (SEGEMAR) and makes satellite
images available to its members. The images will be used for the related mapping
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work. With regard to the oil industry, human and equipment resources have been
developed at the University of Cuyo in order to process and analyse satellite
information. A geographic information system has been developed for use by the
private sector and a digital terrain model is being finalized. CONAE provides the
Military Geographic Institute with satellite images received at the Córdoba ground
station for the cartographic updating work carried out by the Institute on the
territory of Argentina.

(e) Applications in agriculture

23. CONAE and the Federation of Grain Harvesting Associations and Centres
(FECEACOP) are conducting a joint initiative that is of considerable benefit to
Argentine farmers and to all sectors concerned with marketing and industrialization.
An agricultural crop information system has been developed that incorporates
harvest technology and is based on the use of satellite products and climatic and
hydrological variables. The Entre Ríos agricultural monitoring project involves the
use of satellite technology for the purpose of obtaining accurate and updated
information on agricultural production in the pilot area of Chilcas in the Province of
Entre Ríos. Through the use and processing of satellite images, estimates have been
made of areas of citrus fruit and cereal cultivation and of sugar cane production in
Tucumán, in collaboration with the Ministry of Production of the Province of
Tucumán. An inventory of renewable natural resources in Córdoba has been carried
out in collaboration with the Ministry of Production of the Province of Córdoba.

(f) Terrestrial validation

24. Work is continuing on the creation of a database containing spectral signatures
of the main areas under cultivation and relevant geographical parameters on the
basis of a planning operation covering different geographical zones of the national
territory. Measurements have been carried out in Barreal del Leoncito, in the
Province of San Juan during the passage of the Landsat-5 satellite with a view to
establishing a zone for future satellite calibration. CONAE has signed an agreement
with the Argentine air force for the purpose of calibrating the measurements of the
multimode radar system sensor on board the Argentine SAC-C satellite.

(g) Distribution of satellite images and promotion of their applications

25. The Unit for Satellite Image Distribution and Promotion of Satellite Image
Applications has been in operation since 1998.

(h) Data-gathering network

26. The development of a data-gathering network using the SAC-C satellite has
commenced.

4. Access to space

27. Under Decree No. 176/97, the National Executive instructed CONAE to
incorporate the item “Means of access to space and launch services” into the
revision of the National Space Plan on an equal basis with the generation of
complete space information cycles.
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28. This has been achieved by making the relevant amendments to the “Access to
space” action area by the appropriate means and mechanisms, in conformity with
the current national and global technological situation and in line with Argentina’s
foreign policy, its non-proliferation policy and the international undertakings
assumed by Argentina in that connection, and by encouraging a gradual and
continuous increase in the country’s intellectual and technological participation. In
accordance with the provisions of Decree No. 176/97, the advanced technology
development work will be carried out within a framework of complete transparency
and in close liaison with national bodies and international organizations in countries
that are members of the Missile Technology Control Regime, primarily with Brazil
and the United States of America.

5. Institutional development and basic operations

(a) J. M. Gulich Institute for Advanced Space Studies

29. CONAE has signed an agreement with the National University of Córdoba
establishing the J. M. Gulich Institute for Advanced Space Studies, which provides
postgraduate training and conducts research in space science and technology. The
Gulich Institute is also required to become involved in CONAE’s links with the
national higher education and university system through workshops, postgraduate
courses and projects relating to emergency management, exploitation of natural
resources and environmental monitoring. In order to ensure the viability of this
information technology programme, CONAE cooperation with Italy has been
strengthened with a view to facilitating access to supercomputers with high
processing capacity.

(b) Scientific activities

30. Other significant activities include:

(a) Selection of the second group of Argentine experiments to be carried on
board the STS-101 mission space shuttle. The participants in the project are primary
and secondary schools, tertiary educational establishments and universities in the
federal capital and the Provinces of Buenos Aires, Santa Fé and Chubut;

(b) Continuation of the total ozone mapping spectrometer Earth probe
programme for ozone measuring from satellites, in cooperation with the National
Aeronautics and Space Administration (NASA) of the United States and the
National University of Rosario; development of schemes to measure ultraviolet
radiation from the Atacama plateau to Tierra del Fuego; and evaluation of erythemic
dose and solar risk factors. The regular operation of a light intersection direction
and ranging system for atmospheric aerosol and ozone profile measurement has
been initiated at the Laser Research and Applications Centre (CEILAP), where a
system for data collection via the Aeronet network has been set up under a
CONAE/NASA agreement;

(c) Cooperation between CONAE and the French space agency, the Centre
national d’études spatiales (CNES), through the Stratéole project, which is a major
international project concerned with the study of the dynamics of the ozone in the
Antarctic polar vortex;
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(d) Continuation of the ChagaSpace project, involving the search for drugs
to combat Chagas’ disease, in cooperation with NASA, the Institute of Parasitology
attached to the Ministry of Health and Social Welfare and research institutes in
Brazil, Chile, Costa Rica, Mexico and Uruguay;

(e) Issuance of an opportunity announcement for the use of data from
Argentine instruments on board the SAC-C satellite, over 80 proposals from
Argentina and several neighbouring countries having been received and approved;

(f) Coordination of Argentina’s participation in future space missions of
other space agencies concerning the measurement of soil moisture levels, aurorae
borealis and solar-terrestrial physics.

(c) Institutional links

31. CONAE provides necessary support to the National Executive on specific
topics, such as the Missile Technology Control Regime and the National System of
War Material and Sensitive Imports and Exports, pursuant to Decree No. 603/92.

32. In 1995, the National Registry of Objects Launched into Outer Space was set
up and CONAE was designated the authority responsible for its administration. The
entry relating to the SAC-A satellite was recorded in 1998.

(d) Cooperation with national institutions

33. The execution of the National Space Plan involves the participation of various
Argentine scientific, technological and industrial bodies. CONAE is accordingly
making progress in the related negotiations with several such bodies. A number of
framework agreements have been signed with various institutions.

(e) International cooperation

34. Cooperation at the international level has included the following:

(a) Third United Nations Conference on the Exploration and Peaceful Uses
of Outer Space (UNISPACE III). CONAE participated and assisted in the
preparations for this international conference and also attended the plenary meetings
and meetings of the Scientific and Technical Subcommittee of the Committee on the
Peaceful Uses of Outer Space;

(b) Belgium. An agreement has been signed with the Federal Services for
Scientific, Technical and Cultural Affairs with a view to Belgium’s participation in
the SAOCOM project through the Space Centre in Liège;

(c) Brazil. Work has been jointly carried out on reviewing the status of
SABIA3, the Argentine-Brazilian food, water and environment data satellite;

(d) Canada. During 1999, CONAE continued its activities as coordinator of
the Argentine groups participating in the GlobeSar2 programme sponsored by
Canada. The final project meeting was held in Buenos Aires and attended by
researchers from all the Latin American countries involved;

(e) France. An agreement has been signed with CNES regarding its
provision of the Icare instrument to form part of the payload of the SAC-C satellite
for the mission’s scientific purposes;
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(f) Germany. Work has continued in Córdoba on the telemedicine
programme, which includes the Austral On-line Network for Medical Auditing and
Teleassistance (Argonauta) project and is financed in part by the European
Community, and the agricultural applications project in Entre Ríos, both in
cooperation with the German Aerospace Centre (DLR);

(g) Italy. An agreement has been signed with ASI, in connection with the
SAC-C project, concerning the establishment of the Italo-Argentine satellite system
for emergency management;

(h) Spain. Work has been jointly carried out on reviewing the status of a
joint satellite mission;

(i) United States of America. Work relating to the SAC-C project is
continuing with NASA and the satellite was placed in orbit on 21 November 2000.
As technological proof of new developments made in Argentina, the SAC-A satellite
was placed in orbit, in collaboration with NASA, on 14 December 1998 from the
space shuttle Endeavour. Discussions have continued with NASA on extending
current cooperation to incorporate the next satellite missions under the SAC
programme and on including issues concerned with education in space science and
technology and telemedicine. Argentina was again invited, in the year 2000, to
participate in the International Space Camp sponsored by NASA.

Brazil

[Original: English]

1. The Headquarters Agreement for operation in Brazil of the regional Centre for
Space Science and Technology Education in Latin America and the Caribbean
(CRECTEALC) was signed in Brasilia on 12 September 2000 by the Government of
Brazil and the Secretariat of the Centre.

2. The Agreement was signed, on behalf of Brazil, by the Minister of Science and
Technology, Ambassador Ronaldo Sardenberg, and on behalf of CRECTEALC by
the Secretary-General of the Centre, Dr. Derli Chaves Machado da Silva. The
Ambassador of Mexico in Brazil, His Excellency Mr. Jorge Navarrete, attended the
signing ceremony.

3. The signing of the Headquarters Agreement will make it possible for activities
of the Centre in São José dos Campos, São Paulo, to begin. The Secretariat of the
Centre will continue the process of affiliation of the Centre to the United Nations,
pursuant to General Assembly resolution 50/27 of 6 December 1995.

Cuba

[Original: Spanish]

1. Cuba continued developing its space-related activities in 2000 despite the
country’s difficult economic situation and achieved unquestionable progress of
value to its sustainable development. The following activities may be mentioned in
particular.
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1. Remote sensing and the environment

2. Through the European Space Agency (ESA) there have recently been received,
free of charge, high-resolution radar space images from ERS-1 and ERS-2, which
are already being processed and form part of the project undertaken in collaboration
with ESA entitled “Applications of the ERS-1 and ERS-2 radar satellite images at
the research stations of the Golfo de Batabanó—Isla de la Juventud—Archipiélago
de Los Canarreos”. The digital processing of the satellite images has been
completed, together with others obtained by different means, for the purpose of
producing satellite maps of the region under study. The satellite maps will be used
to gather information of interest to the municipal geographic information system
(GIS) being assembled on the Isla de la Juventud, as well as for other research
purposes and thematic cartography.

3. A project is being developed on the basis of scientific and technical
collaboration with Mexico, incorporating remote sensing applications and GIS
capabilities in the investigation and thematic cartography of the natural resources of
the coastal zones and marine platform of Cuba and Mexico; some of the results
obtained were presented at a symposium of the Society of Latin American
Specialists in Remote Sensing (SELPER), held in Mexico in October 1999.

4. During the period in question there was continued development of an
operational system for sugar cane crop monitoring using Systèm pour d’observation
de la Terre (SPOT) and radar satellite images of a specific agricultural area, for the
purpose of permitting subsequent coverage of the entire country.

5. The National Forestry Inventory of Cuba is under way and work is continuing
on a methodology, based on satellite images, permitting the operation of an early
warning system for forest fires.

6. In 2000, research was undertaken to permit quantitative determination of the
surface temperature of the sea and of marine chlorophyll concentration using
satellite images, with a view to applying this technique in the fisheries industry and
for environmental research and conservation.

7. Also on the basis of satellite images, research continued in the area of
quantitative calculation of incident solar radiation, a subject of interest for
agrometeorological and climatic change studies. New research was undertaken with
regard to the application of vegetation indices for the purpose of analysing the
country’s vegetation cover, an area of work important for agriculture and forestry as
well as environmental protection. The United Nations Development Programme’s
Global Environment Facility project being developed in the Sabana Camaghey
region has benefited from the involvement of specialists in remote sensing and GIS
applications.

8. An extremely important role in weather forecasting and monitoring has been
played by geostationary and circumpolar satellite images, which make it possible to
obtain information from zones in the Caribbean, the Gulf of Mexico and the Atlantic
lacking meteorological stations. Satellite data combined with ground observations
are used in daily weather forecasting, monitoring, information supply to cyclone
watch organizations and the issuance of special warnings by the Cuban Institute of
Meteorology.
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9. In 2000, non-stop operation of the secondary global positioning system (GPS)
station (International GPS Service) was maintained, with continuous meteorological
observations by a digital meteorological station (temperature, pressure and
humidity). During the fourth quarter of the year it is planned to upgrade the station
to a primary GIS station through a programme of cooperation with the
GeoForschungsZentrum Potsdam, using the new equipment received in
September 2000, and to place the GPS system on the Internet to enable data
transmission on a daily and possibly hourly basis. This upgrading to primary status
will appreciably improve the scope for conducting geodynamic research in the
Caribbean and in Cuba itself.

10. The laser tracking system resumed operation following a complete repair of
the laser head carried out in Germany in 1999 and its reinstallation in the
observatory during the first half of 2000. Experimental observations were
commenced in the summer and, after their completion, a series of electrical and
electronic adjustments of the system will, it is hoped, enable regular observations to
be resumed towards the end of 2000.

2. Space sciences

11. In the field of astronomy, observations of the Sun were continued by means of
optical and radio-astronomical methods and the relaying of the data collected to
centres throughout the world was maintained.

12. The research undertaken focused on solar activity of a geoeffective nature
through the determination and description of coronal mass ejections (CMEs), the
working hypothesis proposed being the differentiated generation of solar protons.
Work was completed on a CME catalogue detailing the magnetic conditions in
which such ejections originated and establishing the dynamic characteristics of
CMEs in relation to their origin.

13. Other aspects studied were the manifestations of solar variability according to
climatic parameters recorded in Havana. A high correlation was obtained between
the behaviour of average temperature and pressure in relation to the length of the
solar cycle.

14. This year saw the holding of the event AstronomRa 2000, which attracted
professional and amateur astronomers from Colombia, Cuba and Venezuela and
which also highlighted the importance of space sciences today.

15. In honour of World Space Week 2000, the Hall of Cosmonauts at the Air
Museum was remodelled and provided the venue for informal lectures and debates
on astronomy and space sciences specially targeted at children and adolescents.

16. In commemoration of the twentieth anniversary of the joint Cuba-Union of
Soviet Socialist Republics space flight, a talk on this important event was held on
19 September with the participation of cosmonaut Arnaldo Tamayo MJndez.

17. As regards observations of the ionosphere and the geomagnetic field, the
stations concerned continued their systematic operations, sending information to
data centres worldwide.

18. Research in this area succeeded in producing an empirical model for Cuba of
the variation in the electron concentration of the ionosphere in magnetically quiet
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conditions and for 10 levels of solar activity, a model that represents a substantial
contribution, both for the study of this ionized environment and for practical
purposes in the field of radio communications. The information obtained
supplements existing knowledge of the non-disturbed behaviour of temporal
variations of the N(h) profile over Cuba and enables new information to be
incorporated into the existing database for this parameter. The model will also
contribute considerably to long-term forecasting of the state of the ionosphere and
radio broadcasting conditions and, ultimately, to improving radio communications.

19. A physico-morphological characterization was undertaken of the dynamic
behaviour of the ionospheric plasma in the region between 15˚S and 50˚N latitude
and 40˚W and 120˚W longitude, the result obtained being that ionospheric plasma
characteristics vary with geomagnetic latitude, altitude, local time, season and level
of geomagnetic and solar activity and that the density of the plasma tends to be
greater in the equatorial regions than at higher latitudes. The basic materials used in
producing this result were the daily and monthly charts for the ionospheric
parameter foF2 plotted at 26 vertical-sounding stations at data centres worldwide.

3. Distance learning

20. In 2000, a campaign was started to distribute televisions and video recorders to
all primary and secondary schools in Cuba as part of a major effort to spread
education and culture to all corners of the country.

21. Special television programming was organized with the aim of extending
general knowledge and culture to the population at large, with various courses being
included on a number of subjects, with five weekly slots at two different times of
day.

Czech Republic

[Original: English]

1. Launched on 29 August1996, the latest Czech satellite, MAGION 5, has
survived four years in outer space and continues scientific exploration of the auroral
regions of the magnetosphere. Regular daily sessions with the satellite are carried
out from the ground telemetry station at Panská Ves. Once or twice a week, attitude
correction is carried out using the on-board gas-jet engine. The predicted gas supply
is sufficient until the middle of 2001.

2. A Czech experiment was launched on board the United States satellite
Multispectral Thermal Imager in March 2000. The hard X-ray spectrometer is a
joint venture between the Astronomical Institute of the Czech Academy of Sciences
and the Space Environment Center of the National Oceanic and Atmospheric
Administration of the United States. The satellite measurements should demonstrate
the feasibility of predicting interplanetary energetic proton events by detecting a
specific type of solar flare known to associate with those events. The satellite’s
expected lifetime is three years, which should encompass the peak years of solar
cycle 23. Czech astronomers involved in solar flare physics research will also use
the data received from the experiment.
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3. Czech space science activity included participation in the CLUSTER II
mission. The Czech Republic contributed by developing tools for handling and
processing of measured data as well as for their interpretation through numerical
simulations for the WHISPER experiment. A two-way interface between two major
data-processing systems using the interactive science data analysis tool and the
south-west data display and analysis system has been prepared. In addition,
development work continued on an ion-voltage converter, which is to be used as the
front-end electronics of the new space plasma diagnostic sensor called the Langmuir
probe. This new instrument has been under development for about two years in the
European Space Agency (ESA) Solar System Division. It represents a significant
improvement over the standard single-electrode Langmuir probe and is suitable for
improving plasma diagnostic capabilities in the Earth’s ionosphere and possibly
magnetosphere. It may be envisaged as a plasma sensor for the Mars environment
diagnostic on future Mars missions. A multi-electrode Langmuir probe instrument
has been designed for the French microsatellite Demeter, due to be launched in mid-
2002. The Demeter instrument, called the instrument sonde de Langmuir (ISL), is
under development in collaboration between the ESA Solar System Division and the
Institute of Atmospheric Physics at the Czech Academy of Sciences. Demeter/ISL
represents the first flight opportunity for this new space plasma sensor.

4. A numerical code for interpretation of data from the Swedish REX experiment
planned for the LUNARSAT mission is also being developed by Czech software
specialists. The experiment is designed to search for the possible presence of water
at the lunar South Pole.

5. Research and scientific work in the field of life sciences has included analysis
and prognosis of group social interaction during complex space missions and a
study on how to increase the precision and effectiveness of astronauts’
psychomotoric activity in weightlessness.

6. As the first stage, a new special method has been developed based on fuzzy
logic. The purpose of using this method is to map the social position of every group
member and to express their positions in a manner similar to a topographic map.
This method was used, for instance, in the international experiment, entitled
“Simulated flight of international crew on Space Station ’99”.

7. The main objective of the second task was to determine an optimum way of
operating the new accelerometer, which has been designed for possible use on the
International Space Station. Several experimental flights were accomplished in 2000
to study the functional ability of the equipment. This activity is part of a wider
experimental programme focused on psychosocial support of the space crew during
docking operations. Possible application of this method is foreseen in pilot activity
during landing and take-off.

8. Work on equipment for the study of solidification and crystallization processes
on board the International Space Station is a major effort in materials science. The
first prototype of the Advanced TITUS furnace has been completed in cooperation
with the Microgravity User Support Centre of the German Aerospace Centre (DLR)
and the test programme has started. Development of a new thermographic probe for
studying non-equilibrium solidification has been also successfully completed. A new
dumping system for vibrations inside Advanced TITUS has almost been finished. It
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will decrease microgravity forces inside the furnace and thus significantly increase
the quality of space experiments.

9. A workshop on space industry potential and cooperation possibilities was
organized in cooperation with ESA and the European Association for the
International Space Year.

Hungary

[Original: English]

Space activities in Hungary are described in the publicationSpace Activities in
Hungary 1998-1999 (Hungarian Space Office, Budapest,2000), to be distributed at
the thirty-eighth session of the Scientific and Technical Subcommittee.

India

[Original: English]

1. Organization of the Indian space programme

1. The Government of India established the Space Commission and the
Department of Space (DOS) in June 1972 with the primary objective of promoting
the development and application of space technology and space science for
accelerating the socio-economic development of the nation. The policies for the
Indian space programme are formulated by the Space Commission and implemented
by DOS through the Indian Space Research Organization (ISRO), the National
Remote Sensing Agency, the Physical Research Laboratory, the National
Mesosphere-Stratosphere-Troposphere Radar Facility and other agencies.

2. The secretariat of DOS carries out the overall coordination of the space
programme and the headquarters of ISRO are located in Bangalore. The space
programme is implemented through the following establishments of DOS:

(a) Vikram Sarabhai Space Center, in Thiruvananthapuram, which is the
lead centre for all rocket and launch vehicle programmes. It also carries out research
in atmospheric and related space sciences through its Space Physics Laboratory;

(b) ISRO Satellite Center, in Bangalore, which is the lead centre for satellite
technology;

(c) SHAR Centre, located on Sriharikota Island, about 100 kilometres north
of Chennai;

(d) Liquid Propulsion Systems Centre, which is engaged in research and
development of Earth-storable and cryogenic propulsion systems for launch vehicles
and spacecraft;

(e) Space Applications Centre, in Ahmedabad, which conducts space
applications research and development;

(f) Development and Educational Communication Unit, located in
Ahmedabad, which is involved in the conception, definition, planning,
implementation and socio-economic evaluation of space applications;
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(g) ISRO Telemetry, Tracking and Command Network, with an integrated
network of ground stations providing mission support to near-Earth orbit satellites
and launch vehicle missions. The Network also operates the Local User
Terminal/Mission Control Centre under the International Satellite Systems for
Search and Rescue (COSPAS-SARSAT) programme;

(h) INSAT Master Control Facility, located at Hassan in Karnataka, which is
responsible for initial orbit raising, payload testing and in-orbit operation of all
INSAT satellites;

(i) ISRO Inertial Systems Unit, Thiruvananthapuram, carrying out research
and development related to inertial sensors and systems required by satellites and
launch vehicles;

(j) National Remote Sensing Agency, Hyderabad, an autonomous institution
supported by DOS, responsible for acquisition, processing and distribution of data
from remote sensing satellites. The Agency also runs the Indian Institution of
Remote Sensing in Dehra Dun;

(k) Physical Research Laboratory, Ahmedabad, an autonomous institution
supported mainly by DOS, carrying out research in space and allied sciences;

(l) National Mesosphere-Stratosphere-Troposphere Radar Facility, a
national facility for national and international scientists to conduct atmospheric
research;

(m) Antrix Corporation Limited, Bangalore, the apex marketing agency under
DOS to market subsystems and components for satellites and satellites to user
specifications and providing launch services and tracking facilities.

2. Space systems commissioned in India

3. India has established two major space systems that form important elements of
national infrastructure:

(a) The Indian National Satellite (INSAT) system, commissioned in 1983, is
a multipurpose satellite system for telecommunication, television broadcasting,
business communication, mobile communication, search and rescue and
meteorology. The INSAT system comprises five satellites: INSAT-2B, INSAT-2C,
INSAT-2D, INSAT-2E and INSAT-3B. INSAT-3B, the newest satellite, was launched
on 22 March 2000. In addition to telecommunication and other regular broadcasting
services, INSAT is widely used for interactive educational television in rural areas.
The meteorological imaging capability and the direct-to-community broadcast
capability of INSAT help in issuing warnings of impending cyclones and in
undertaking evacuation of people likely to be affected. INSAT satellites also carry
transponders for satellite-aided search and rescue as part of the international
COSPAS-SARSAT programme. INSAT-3A and INSAT-3C—INSAT-3E are to be
launched in the coming years;

(b) The Indian Remote Sensing Satellite (IRS) system, commissioned in
1988, has a constellation of six remote sensing satellites, including IRS-1B, IRS-1C,
IRS-1D, IRS-P3 and IRS-P4. IRS-P4 was launched on 26 May 1999 by India’s own
polar satellite launch vehicle (PSLV). The data from IRS satellites is used for
several applications covering agriculture, water resources, urban development,
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mineral prospecting, environment and forestry, drought and flood forecasting and
ocean resources. The integrated mission for sustainable development is a major
mission undertaken in India using space-based data along with collateral socio-
economic data. IRS-P5 (CARTOSAT) and IRS-P6 (RESOURCESAT) are planned
for launch in the coming years.

3. Launch vehicle development

4. India has developed and commissioned its PSLV for launching 1,200
kilogrammes IRS-class remote sensing satellites into 820 kilometres polar Sun-
synchronous orbit. It can also put a higher payload into low-Earth orbit. A
geosynchronous satellite launch vehicle (GSLV) for launching 2,500 kilogrammes
INSAT-class satellites into geosynchronous transfer orbit is now under development.
The first test flight of GSLV is planned in 2000-2001. A range of sounding rockets
has also been developed for conducting scientific experiments in the lower and
upper atmosphere.

4. Activities in space sciences

5. Research programmes in space sciences are undertaken in the disciplines of
astronomy and astrophysics, planetary and space sciences, Earth sciences,
theoretical physics, laser physics and quantum optics. India has flown gamma ray
and retarding potential analyser payloads on its Stretched Rohini Satellite Series-C2
(SROSS-C2) satellite launched in 1996. IRS-P3, launched in March 1996, carries an
X-ray astronomy payload. Several ground-based facilities for space sciences,
including a mesosphere, stratosphere and troposphere radar have been set up.

5. Infrastructure for the space programme

6. India has established a good infrastructure for executing its space programme.
This includes facilities for development of satellites and launch vehicles and their
testing, launch infrastructure for sounding rockets and satellite launch vehicles, a
telemetry, tracking and command network and data-reception and -processing
systems for remote sensing. A number of academic and research institutions as well
as industries participate in the Indian space programme. Several Indian industries
have the expertise to undertake sophisticated jobs required for space systems.

6. Commercial space services from India

7. Indian space capabilities are available to international customers through the
Antrix Corporation of DOS. Some of the commercial agreements include reception
of IRS satellite data by ground stations in Dubai, Germany, Japan, the Republic of
Korea and the United States of America, lease of transponders on board INSAT-2E
to INTELSAT, providing telemetry, tracking and command support and launching
scientific instruments on board sounding rockets. The satellites Kitsat-3 of the
Republic of Korea and DLR-Tubsat of Germany were launched on board India’s
PSLV in May 1999 under commercial contracts.

7. International cooperation

8. International cooperation has been the hallmark of the Indian space
programme. India has memoranda of understanding with several space agencies in
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the area of the peaceful uses of outer space. It participates in international space
forums, including the United Nations, the International Astronautical Federation, the
Committee on Space Research and the Committee on Earth Observation Satellites.
India hosted the second ministerial conference of the Economic and Social
Commission for Asia and the Pacific on space applications in New Delhi in
November 1999.

9. India hosts the regional Centre for Space Science and Technology Education in
Asia and the Pacific, which is established on the basis of affiliation to the United
Nations. It offers training in space applications to personnel from developing
countries under the programme entitled “Sharing of Experience in Space”
(SHARES).

10. As part of the international COSPAS-SARSAT network, India has set up the
Local User Terminal and the Mission Control Centre and has also flown search and
rescue payloads on board its INSAT-2 satellites. ISRO and the French space agency,
the Centre national d’études spatiales, signed a statement of intent in November
1999 for a joint Megha Tropiques Mission that is aimed at enhancing the
understanding of tropical weather and climate.

Peru

[Original: Spanish]

1. National programme of space activities

1. The National Aerospace Research and Development Commission (CONIDA)
of Peru has signed a cooperation agreement with the Indian Space Agency and is
about to sign a similar agreement with the Space Agency of the Russian Federation.
In this way, CONIDA is seeking to establish closer links with space agencies in
other countries through international cooperation and technical assistance
programmes that will make it possible to make use of new knowledge in this area
and the latest advances in space technology.

2. In this connection, the small satellite programme currently being implemented
by CONIDA will at a future stage receive support and assistance from two major
international space agencies.

2. Spin-off benefits of space activities

3. The impetus given by the Government of Peru to space activities has indirectly
promoted the acquisition of specialized skills in space technologies by professional
persons. In this connection, the CONIDA Centre for Space Studies is providing
advanced training courses for public and private sector professionals in different
aspects of remote sensing technology, digital processing of satellite images,
geographic information systems (GIS) and global positioning systems (GPS). A total
of 258 professionals received specialized training in 1998 and 262 in 1999.

4. Under an agreement concluded between the National University of
Engineering (UNI) of Peru and CONIDA, a master’s degree programme is being
conducted in aeronautical engineering with non-manned vehicles as a special field
of study to provide postgraduate tuition in this area to professional engineers and
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scientists. The first group of participants in this programme is expected to graduate
in March 2001.

5. The widespread use of Earth observation satellite images has provided the
competent authorities with improved information about the situation in the country
regarding the impact of natural disasters, with a view to maximizing the utilization
of natural resources.

3. Dissemination via the Internet of information on activities of the National
Aerospace Research and Development Commission

6. CONIDA now has a comprehensive Web page, which provides its users with
information on the projects it carries out, the programmes being conducted and
the current specialized training programmes being offered to professionals in the
private and public sectors. The electronic address of the Web page is
http://www.conida.gob.pe.

Philippines

[Original: English]

1. Introduction

1. Space technology and its varied applications have come to play vital and
indispensable roles in our daily lives. The growing telecommunications and Internet
industries in the Philippines in particular and in the region as a whole depend quite
inevitably upon the infrastructure of a constellation of telecommunications satellites
hovering above Earth. Earth observation, through environmental satellites, has made
it possible to mitigate and plan better ways of preserving dwindling and fragile
Earth resources, brought about by societal progress and development. Downstream
applications and varied spin-off benefits from space research are, indeed, endless.

2. A wide spectrum of space technologies, including satellite remote sensing and
geographic information systems (GIS), satellite meteorology, satellite
communications, environmental and disaster monitoring systems and others, have
been used comprehensively to provide information needs for an environmentally
sound and sustainable development planning process, and to assist in poverty
alleviation. Furthermore, they have gained increasing acceptance and have
contributed significantly and cost-effectively to promoting social and economic
development in the Philippines. The Science and Technology Coordinating Council-
Committee on Space Technology Applications (STCC-COSTA), through a combined
synergy with other government agencies and the private sector, has initiated a
number of research and development projects on space technology applications.

3. The present report highlights the major accomplishments of STCC-COSTA for
the period 1992-1999. It also presents continuing programmes and projects being
implemented, in keeping with the mandate to develop the advanced science and
technology sector, with particular emphasis on the emerging field of space
technology applications. The Committee appreciates the cooperation of partners in
academia, industry and other government agencies in these initiatives. More
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importantly, it thanks them for sharing their vision and commitment of making
space technology applications work for the nation’s progress and development.

2. Space technology applications in all types of day-to-day activity

4. Since the first United Nations Conference on the Exploration and Peaceful
Uses of Outer Space was held in Vienna in 1968, the world has witnessed
unparalleled growth and development in space exploration as well as in space
science and technology applications.

5. Today, space is teeming with activity. It is interesting to note the reality of
things that are hovering several thousand kilometres above us. Taking shape slowly
but surely is the International Space Station, an ambitious undertaking of a
consortium of Governments and space agencies being spearheaded by the National
Aeronautics and Space Administration of the United States of America and the
European Space Agency (ESA). This project, which, only decades ago, merely
caught the fancy of science visionaries and which seemed to be taken from the
pages of science fiction books, has now taken form in Deep Space 1. Designed to be
propelled by ion propulsion by harnessing the vast amounts of interstellar hydrogen,
this intrepid human machinery may in fact pave the way for cheap and feasible
human interstellar travel. Soon enough and quite inevitably, most economic
activities and even human habitation will take place in space.

6. There is the resurgence of realization that space technology has come to play
increasing and important roles in the national, economic and social development of
individual countries. The most widely recognized benefit from space technology is
that of telecommunications for telephony and broadcasting using geosynchronous
satellites. Space telecommunications has made it possible to link remote places,
which has given rise to facilities such as electronic mail, distance education and
telemedicine. Space remote sensing or Earth observation has made possible the
collection of invaluable data of earthly phenomena, which can generate useful
information for the effective management of natural resources and the environment,
disaster mitigation, weather forecasting and strategic planning of the country.

7. Recent environmental phenomena such as the El Niño Southern Oscillation
and La Niña phenomena, as well as parallel global socio-economic issues, further
underscore the need for greater efforts at enhancing environmental benefits from the
technology and make it imperative to formulate better strategies that will have a
greater impact on the marginalized segments of society. Hence, as the pace at which
space technologies continue to develop increases, nations will probably search for
ways and formulate schemes to increase efficiency and reap the benefits from
developments in the space sector.

8. The uses of satellites for applications in meteorology, positioning and
navigation, communications, remote sensing and scientific research have grown so
much that they have permeated all aspects and levels of global society. Continued
efforts at developing and advancing space technologies could yield new industrial
technologies in such fields as materials science, robotics, electronics,
communications and information processing. Through the decades, it could be
observed that there have been myriad new developments in sensor and platform
systems design, unceasing improvements in instrumentation and refinements in
techniques and methodologies for data acquisition, processing and management.
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The fast-paced and ever-changing developments in information technology, coupled
with the emergence of new exotic materials and processing systems, have greatly
bolstered the use of space technology for the benefit of humankind and its
environment.

9. From its nascent nature as a purely experimental and exploratory science,
space technology has greatly broadened into other operational applications. Today,
space technologies, in particular remote sensing, have become invaluable in all
aspects of environmental management, from natural resources mapping and
monitoring to hazard monitoring and disaster mitigation, to urban planning. A
revitalized space-based hazard mitigation system that provides a synoptic view of
impending hazards, enables swift decisions to be made, thereby lessening the effects
that might be wrought by natural disasters.

3. Ministerial Conference on Space Applications for Development in Asia and the
Pacific

10. The Ministerial Conference on Space Applications for Development in Asia
and the Pacific was held in Beijing from 19 to 24 September 1994. The Ministerial
Conference launched the Regional Space Applications Programme for Sustainable
Development (RESAP) through the adoption of the Beijing Declaration on Space
Technology Applications for Environmentally Sound and Sustainable Development
in Asia and the Pacific, the Strategy for Regional Cooperation in Space Applications
for Sustainable Development and the Action Plan on Space Applications for
Sustainable Development in Asia and the Pacific.

11. The Strategy provides a general policy instrument for cooperation and
coordination on space applications at both the national and regional levels and for
the implementation of the RESAP. It also outlines national and regional mechanisms
for building the capacity of member countries to use space technology applications
for natural resource accounting, environmental management, disaster monitoring,
poverty alleviation and sustainable development planning and lays down the
framework for execution of RESAP through a regional approach. RESAP serves as
the vehicle for realizing the goals set forth in the Strategy and the Action Plan.

4. Regional initiatives in the implementation of the recommendations of the
Ministerial Conference

12. The Action Plan on Space Applications for Sustainable Development in Asia
and the Pacific, formulated during the first Ministerial Conference, addresses a
number of major macro-level issues and outlines the required course of action for
national-level implementation. Although this course of action is subject to
adjustments by Governments, there are certain prerequisites for its success. These
are:

(a) Political commitment for the promotion of space applications at the
national level and integration of space technology with development planning;

(b) Stress on intersectoral, regional and international cooperation, training
and education, scientific research and development, and information services; and

(c) Allocation of adequate resources on a regular basis for those activities
and institutional arrangements for national coordination.
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13. At the national level, there has been steady progress in the implementation of
the Strategy and the Action Plan. The activities range broadly from national policies
and strategy formulation, programming and planning and institutional restructuring.
Examples of such activities include the re-orientation of new space policies in Japan
to emphasize an application-driven strategy and approach for international and
regional cooperation in space technology development. A number of countries, such
as China and Mongolia, have formulated their national Agenda 21 plans by
integrating space technology into sustainable development planning. Fiji, Nepal and
Viet Nam have also started to incorporate space applications into their environment
and development programmes. Several countries, including Malaysia and Thailand,
are preparing comprehensive national strategies on space technology development
and applications. Countries like India have further enhanced their national
programmes in space applications for integrated environment and natural resource
management. The Government of the Republic of Korea has endorsed a new long-
term national space programme with a total budget of $6 billion, including the
development of 19 satellites for natural resource and environmental management. At
least nine countries in the region, including Australia, China, Malaysia, Pakistan,
the Republic of Korea, Singapore and Thailand, are currently developing small
satellite programmes for Earth observation, environmental management and disaster
monitoring. The Government of Indonesia invested more than $100 million in
establishing a spatial information system for land and coastal resource management.
The Governments of the Cook Islands, Fiji, the Islamic Republic of Iran, Samoa and
Sri Lanka have also started national land and coastal management systems using
integrated remote sensing and GIS technologies.

14. Institutionally, several countries have taken the necessary action to enhance
national coordinating mechanisms on space technology development and
applications. The Government of Australia has re-engineered its national
coordinating mechanism with the Commonwealth Scientific and Industrial Research
Organization as the national coordinating body on space affairs. Many countries,
such as the Islamic Republic of Iran, have established a new national committee on
space technology development and applications.

15. At the turn of a new millennium, not only will nations and sectors of society
be continuously confronted with the impact of dynamic technological development,
but they will correspondingly be faced with emerging and rather mundane issues
and perennial concerns about the utilization and application of space technologies.

16. Considering the headway made by various nations in and around the region, it
is high time for the Philippines, in particular, to outline a concrete programme for
harnessing the huge potential and applications of space technology for sustainable
development. While most public and private entities are cognizant of space
technology as an enabling technology and are very interested in embarking on use
of such technology, it is impossible for individual agencies involved in the use of
space technologies to initiate a comprehensive and effective space programme
independently. This is because technology development demands employment of a
large number of specialists covering a broad spectrum of disciplines, as well as
expensive infrastructure. The inter-agency approach can collectively address a
whole range of issues connected with developing and implementing space
programmes in a more cost-effective manner. Collaborative efforts are in fact
necessary to meet particular needs of member countries with complementary



22

A/AC.105/752

capabilities and technological levels and a like-minded approach to space
programmes, which agencies may not be able to attain individually.

17. Under the aegis of the Department of Science and Technology, STCC-COSTA
is an embodiment of such a collaborative effort among and between like-minded
agencies involved in the use and application of space technologies. Since its
inception in the early 1990s, STCC-COSTA has been able to implement a number of
research and development projects, mostly in remote sensing and GIS, and has
hosted and coordinated several international workshops and conferences. A concrete
national framework and strategy for space technology applications research and
development, however, still has to be laid down. A national space technology
applications research plan is thus in order.

18. The National Space Technology Applications Programme will spell out the
areas that will be the focus of scientific and technological efforts in all aspects of
space technology use and development in the Philippines. It is part of a series of
measures that will be pursued to achieve the common vision of the Philippines to
become a knowledge-based economy in the medium term (1999-2004). The
Programme emphasizes the development and utilization of superior space
technologies to a level of competitive advantage and is intended to run in parallel
with the currently outlined national and regional programmes, which include but are
not limited to the National Science Technology Agenda and the Regional Space
Applications Programme for Sustainable Development.

5. Philippine initiatives in the application of remote sensing technology

19. Remote sensing and GIS technologies have now been used in a wide spectrum
of applications in the country for more than two decades. Appropriate actions are
being undertaken to guarantee the sustainability and continuity of the application of
those technologies. In more recent years, the increasing number of agencies that are
using those technologies either directly or indirectly were the precursors to the
creation of a national body composed of several government agencies and
representatives from private sector. STCC-COSTA currently coordinates and
oversees national inter-agency activities and projects in remote sensing and other
space technology applications.

20. STCC-COSTA had humble beginnings and was an offshoot of the
Philippine/Australian remote sensing project in the early 1990s. The increasing role
of remote sensing became apparent in 1992 and thus paved the way for the creation
of the National Coordinating Council for Remote Sensing. In 1995, by virtue of
STCC resolution No. 4, the Council was converted into STCC-COSTA.

21. Several projects have been initiated by the Philippines in collaboration with
international organizations and agencies. One of the earliest major projects
spearheaded by STCC-COSTA was the Commission on Environmental Cooperation
ESA/Association of South-east Asian Nations (ASEAN) natural resource and
environment management project. This project aimed to enhance local capability in
processing data from ERS-1 and the Advanced Very High Resolution Radiometer
(AVHRR) sensor. This included equipment upgrading as well as training of
technical personnel from the Philippine Atmospheric, Geophysical and
Astronomical Administration (PAGASA) and the National Mapping and Resource
Information Authority (NAMRIA).
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Figure 1
The Science and Technology Coordinating Council-Committee on Space
Technology Applications: organizational chart
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22. In 1995, the National Coordinating Council for Remote Sensing in cooperation
with the Remote Sensing Technology Centre of Japan, held the one-week Fourth
Regional Remote Sensing Seminar on Tropical Ecosystems Management in Subic,
Olongapo City. The seminar provided scientific and technical information on the
uses of remote sensing technology in tropical terrestrial management. In 1996,
financial assistance was given by the Department of Science and Technology–
Philippine Council for Advanced Science and Technology Research and
Development to hold the United Nations/ESA/Philippine Workshop on Microwave
Remote Sensing Applications.

23. Under the auspices of the University of the Philippines-Open University and
the Economic and Social Commission for Asia and the Pacific (ESCAP), a Regional
Seminar on Satellite Communication Applications for Distance Education was held
in 1997 in order to establish the viability of implementing educational courses and
programmes through the use of satellites.

24. The country has also joined the ASEAN/Australian project on topographic
mapping using remote sensing technologies with NAMRIA as the lead
implementing agency. The NAMRIA project team held discussions with their
Australian counterparts in April 1998 to present the accomplishments so far and
identify constraints that might hamper the implementation of the project.

25. A milestone project entered into by STCC-COSTA is the Pacific Rim mission
(PACRIM) of NASA. Phase I of the Philippines NASA-AirSAR was funded by the
Department of Science and Technology with technical assistance from the NASA Jet
Propulsion Laboratory and the University of New South Wales, Australia. The
development objective of this project was the promotion of the use of airborne
synthetic aperture radar (AirSAR) data for various applications relating to natural
resource management and development planning. Five research studies are being
implemented by six government agencies and a private firm or three study sites.
Phase II activities of the project, which are under way, are concerned with
information processing and extraction, interpretation and map generation for the
selected sites.

26. The land use/land cover change project was completed in 1997 as an activity
financed by the International Geosphere-Biosphere Programme, the global change
System for Analysis Research and Training, the South Asian Regional Cooperation
countries and ASEAN. The project established the methodologies for identifying
parameters of change in land use/land cover that could be used in the development
of a model for predicting such change using socio-economic factors.

27. Two projects that have been implemented recently made use of Advanced
Earth Observing Satellite (ADEOS) data. These projects, entitled “Monitoring Lahar
using ADEOS data” and “Chlorophyll study of the Lingayen Gulf using ADEOS”,
were funded by the National Space Development Agency (NASDA) of Japan
through RESTEC and ESCAP. These projects were implemented by the University
of the Philippines Training Centre for Applied Geodesy and Photogrammetry and
the Marine Science Institute respectively.

28. With the occurrence of El Niño, the country suffered from forest and brush
fires, in particular on the island of Palawan. There was difficulty in obtaining clear
and useful images that would indicate the stricken areas. Despite this predicament,
analysis of archived satellite images was undertaken in order to assess the original
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vegetative cover of the affected areas and to present the results and their possible
impact to decision makers for policy and strategy formulation.

29. A part of the Philippines’ initiatives towards regional commitment includes the
passing of a legislative bill to promote modernization of natural resource and
environmental management using space technology, better known as the NAMRIA
Modernization Bill.

6. Philippine initiatives in satellite-based communications

30. In the mid-1990s, through a synergy between private giant telecommunications
and broadcasting firms, the Agila I and II satellites were launched into orbit. Agila I
was ill-fated and thus the launch of Agila II was indeed called for. The Agila fleet
consists of telecommunications satellites that were launched to address the
burgeoning demand of the telecommunications and commercial broadcast industries
in the Philippines. The Agila II satellite has a large ground footprint and access by
neighbouring Asian countries may thus be made available. To date, Agila II is one of
the most formidable satellites of its class in the region.

31. Agila II, the first high-powered telecommunications satellite, built by Space
Systems/Loral (SS/L) for the Mabuhay Philippines Satellite Corporation, was
successfully launched into orbit on 20 August at 1.50 a.m. local time aboard a Long
March 3B rocket from the Xichang Satellite Launch Centre. The Agila satellite
reinforces SS/L’s dominance in the emerging domestic and international market for
advanced high-powered broadcast satellites. The satellite has more than 9 kilowatts
of total telecommunications satellite in service in the Asia-Pacific region. The high-
powered spacecraft will allow the Mabuhay Philippines Satellite Corporation to
transmit more than 190 channels of high-fidelity digital programming to cable
companies and home satellite dishes and to handle more than 50,000 simultaneous
two-way telephone conversations.

32. The Agila satellite operates 30 C-band transponders at 27 watts and 24 Ku-band
transponders at 110 watts that are combinable to 12 high-power transponders at
220 watts. The satellite features the largest number of active transponders of any
satellite in the region and has a high power-to-mass ratio, making it one of the most
efficient satellites in the industry. Agila II has an expected service life of over 12 years.

33. In addition to designing and manufacturing the satellite, SS/L has provided
satellite control ground station equipment in Subic Bay, the Philippines, and has
trained the Mabuhay Philippines Satellite Corporation personnel to operate the
satellite after completion of on-orbit testing. SS/L will conduct the on-orbit testing
from its mission control centre located in Palo Alto, United States, and from the
Mabuhay Space Centre in Subic Bay.

34. The Agila II design uses SS/L’s flight-proven three-axis, body-stabilized FS-
1300 bus, tailored to accommodate the required communication payload. The
modular design and construction of the FS-1300 platform supports reliable long-life
operation with an integral bipropellant propulsion system to place the satellite on
station. A three-axis momentum bias system accurately maintains attitude stability
on-orbit throughout the satellite’s life. Deployable solar arrays supplemented with
high-energy nickel-hydrogen batteries provide uninterrupted electrical power to the
spacecraft.
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35. SS/L is a full-service provider of commercial communications satellite
systems and services, including launch services, insurance procurement and long-
term mission operations from its mission control centre in Palo Alto. SS/L currently
has a total backlog of more than 80 spacecraft. In addition to building Agila, the
company is the prime contractor for the Globalstar low-Earth-orbit satellite system
and the builder of INTELSAT, N-STAR, APSTAR, Telstar, M2A and CHINASAT
communications satellites, audio-radio satellites for CD radio, direct broadcast
satellites for TCI/Tempo, MCI, PanAmSat and L-STAR, the latest series of weather
watch satellites, the Geostationary Operational Environmental Satellite (GOES) and
the Japanese MTSAT, the next-generation Japanese air traffic control and weather
watch satellite.

36. On 17 March 1998, former President Fidel Ramos signed Executive Order
467, entitled “Providing for a national policy on the operation and use of
international satellite communications in the country”. The promulgation of the
policy is in response to the need to broaden access by authorized entities to
international fixed and mobile satellite systems and services in order to accelerate
the attainment of the development thrusts for the local telecommunications sector.
Some of the salient features of the executive order are as follows:

(a) Direct access to all international fixed and mobile satellite systems by all
international telecom carriers;

(b) Direct access to international satellite systems by broadcasters and
operation of satellite news gathering Earth stations owned or operated by foreign
news media organizations, for a limited period of time as defined by the National
Telecommunications Commission;

(c) Access to global mobile personal communications by satellite (GMPCS).

37. On 28 February 1998, the Department of Transportation and Communications
issued Department Circular No. 98-01, entitled “Global mobile personal
communications by satellite (GMPCS) policy”. This policy allows duly
enfranchized telecommunications entities having appropriate authorization from the
National Telecommunications Commission to offer GMPCS services in the
Philippines. Subsequently, the Implementing Guidelines on International Satellite
Communications were issued by the Commission on 29 March 1998. Likewise, on
8 November 1998, the Commission issued Memorandum Circular 11-8-98, entitled
“Allocation of radio frequencies for the GMPCS”.

7. Hosting of international conferences and meetings

38. Several activities were conducted in support of capacity-building and human
resource development activities. The Training Centre for Applied Geodesy and
Photogrammetry of the University of the Philippines holds short courses annually to
serve the needs of agencies and individual clients in the use of remote sensing and
GIS technologies. As part of the Philippines-NASA AirSAR project mentioned
above, technical workshops are being held for the duration of the project.

39. On 22 and 23 May 1998, STCC-COSTA, through the National Mapping and
Resource Information Authority, hosted the Intergovernmental Consultative
Committee on the Regional Space Applications Programme for Sustainable
Development, steered by ESCAP. The meeting, held in Cebu, reviewed among other
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things the implementation of the recommendations of the Ministerial Conference on
Space Applications for Sustainable Development in Asia and the Pacific and the
Beijing Declaration. It also evaluated the regional programme entitled, “Integrated
application of geographic information systems and remote sensing for sustainable
natural resources and environmental management”. Reports from the regional
working groups on the following subjects were also considered: remote sensing,
geographic information systems and satellite-based positioning; satellite
communications applications, meteorological satellite applications and natural
hazard monitoring; and space science and technology applications.

40. The Philippines also hosted the Nineteenth Asian Conference on Remote
Sensing in Manila from 16 to 20 November 1998. The event is an annual conference
organized by the Asian Association of Remote Sensing based in Tokyo. The
Conference was attended by delegates from government and private institutions in
south-east Asia as well as the Asia-Pacific Rim. Several meetings and technical
sessions were held simultaneously during the event. These included the
Pacific Rim II deployment of NASA. Coincidentally, the Third Meeting of Principal
Investigators (Philippines) for ADEOS of NASDA was also held during the Asian
Conference on Remote Sensing.

41. In the last quarter of 1998 and early 1999, coordination and exploratory meet-
ings were held with representatives of NASDA on several satellite utilization pro-
jects. Project proposals were consolidated and submitted for consideration under the
Engineering Test Satellite VIII/Gigabit Satellite and the JCSAT/AI3 programmes.

8. Summary of STCC-COSTA activities

42. A summary of projects completed and ongoing under the auspices of the
STCC-COSTA is provided below:

(a) Research and development projects:

(i) Philippine/Australian remote sensing project (1990-1992);

(ii) Commission on Environmental Cooperation/ESA/ASEAN natural
resource and environment management project (1989-1990);

(iii) Philippines/NASA/AirSAR project, phases I and II (1996-present);

(iv) Land use/land cover change project (1990-1997);

(v) ASEAN/Australian project on topographic mapping using remote sensing
technologies (1998-present);

(vi) Monitoring Lahar using ADEOS data (1996-1997);

(vii) Chlorophyll study of the Lingayen Gulf using ADEOS (1996-1997);

(b) Training courses and conferences:

(i) Fourth Regional Remote Sensing Seminar on Tropical Ecosystems
Management (1995);

(ii) United Nations/ESA/Philippine Workshop on Microwave Remote
Sensing Applications (1995)

(iii) Nineteenth Asian Conference on Remote Sensing (1998);
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(iv) Radar workshops conducted by the NASA Jet Propulsion Laboratory in
connection with the AirSAR project (1998);

(c) International and regional working group memberships:

(i) Representation at the Third United Nations Conference on the
Exploration and Peaceful Uses of Outer Space (UNISPACE III);

(ii) Representation in the ESCAP regional working groups on:

a. Remote sensing, GIS and global positioning;

b. Satellite communication applications;

c. Meteorological satellite applications and natural hazards
monitoring;

d. Space sciences and technology applications;

(iii) Representation in the Intergovernmental Consultative Committee on the
Regional Space Applications Programme for Sustainable Development;

(iv) ASEAN Expert Group on Remote Sensing;

(d) Policy formulation;

(i) Inter-Agency Task Force on Land Water Information System;

(ii) Inter-Agency Task Force on Geographic Information.

Budget

43. Around 932,000 Philippine pesos (P) was earmarked for calendar year 1997
for STCC-COSTA activities, compared with P 865,000 and P 700,000 for 1998 and
1999, respectively. Most of the project funds were utilized for the attendance of
different STCC-COSTA member institutions and their representatives at both local
and foreign coordination meetings and conferences.

Figure 2
The Science and Technology Coordinating Council-Committee on Space
Technology Applications: annual budget (Philippine pesos)
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9. Possible areas of research and development

44. The framework for the establishment of programmes hinges on the use of
space technologies for sustainable development. In essence, that framework has the
prime objectives of sharing information and expertise as well as minimizing
redundancy of effort, conserving human and financial resources and maximizing
productivity in the utilization of space technologies for development.

45. The following areas are suggested for consideration.

(a) Establishment of a spatial information exchange infrastructure

46. Steps toward the establishment of a national infrastructure for geospatially
referenced data have been in the works for several years now. The initiatives of the
Inter-Agency Task Force on Geographic Information of the Office of the President
reflect this objective of government towards the establishment of a spatial
information exchange infrastructure, data integration and standardization.

47. On the meteorological front, PAGASA plans among other things to expand its
observation or data collection and exchange networks through the establishment of
regional service centres, to improve its telecommunications network and to procure
Doppler radars, advanced astronomical equipment and facilities. The agency has
partly implemented those activities through foreign-assisted projects and its regular
annual appropriations.

(b) Continuing complementary research and development on the application of space
technologies to address environmental issues in the Philippines

48. The following major research programmes, composed of modular projects and
activities, will be pursued:

(a) Tropical cyclone forecasting and warning research system;

(b) Severe weather forecasting and warning research system;

(c) Quantitative precipitation and flood forecasting research programme;

(d) Long-range weather forecasting programme;

(e) Climate/agro-meteorological applications and climate change research
programme;

(f) Hazard analysis, environmental impact assessment and disaster
management/mitigation research programme;

(g) Astronomical research programme.

49. These programmes are aimed principally at improving the meteorological and
hydrological services of PAGASA, in particular with respect to severe weather,
tropical cyclone and flood forecasting and warning. Also, the programmes will
enhance the agency’s competence in monitoring and prediction of El Niño/La Niña,
specialized weather services for agriculture, marine meteorology and oceanography,
aviation meteorology, climate change and global warming issues, disaster
preparedness and mitigation and astronomy and space science.

50. Most of these programmes will use data and information from remote sensing
satellites and Earth-based stations. At present, the tracking and prediction of tropical
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cyclones largely makes use of satellite images and grid-point value data that are
accessed from the Regional Specialized Meteorological Centre via the Internet. The
images and the vertical sounding of the atmosphere from ground receiver of the
National Oceanic and Atmospheric Administration of the United States can be
utilized for thunderstorm and severe weather prediction and for quantitative
precipitation and flood forecasting.

51. The monitoring and prediction of El Niño/La Niña relies on remotely sensed
sea surface temperature in the Pacific Ocean and computer-based global climate
models that produce long-range (up to one year) forecasts of sea surface
temperature and area-by-area rainfall distribution.

52. Research in astronomy will involve studies of observational data from a 45-cm
telescope, with a charge coupled device camera, a photoelectric photometer and a
spectrograph. The telescope and its accessories will be used for photography,
measurements and recording of faint light or electromagnetic fields from celestial
objects. Data from the Hubble space telescope will also be used in these studies.

(c) Implementation of collective data acquisition through the establishment, operation
and maintenance of ground receiving stations

(d) Research and development on data reception and processing systems for remote
sensing and telecommunications applications

53. Establishment of satellite-based Internet and other networking protocols. The
Philippines has recently joined the Asian Internet Interconnection Initiative or AI3
project. The AI3 project is a Japanese research initiative whose aim is to build a
test-bed for networking research and experimentation in Asia by providing country
partners with free access to the JCSAT-3 satellite transponder, a key part in the AI3
networking test-bed.

54. Research experiments have been and are still being conducted in the areas of
Internet Protocol Version 6 (IPv6) implementation and experimentation, multicast
transmission by image processing satellite data traffic analysis, Ku-band link
testing, video conferencing, satellite video broadcasting and distance learning.
Many of the results of these experiments, in particular for satellite video
broadcasting, satellite video conferencing and distance learning, are very significant
and applicable to the Philippines.

55. Asymmetry of the path is perhaps the biggest problem with IP multicast over
satellite. The problem is mostly eliminated by content providers scheduling
transmission at a time when they know there are going to be receivers. Therefore,
protocols like the Internet Group Management Protocol are not necessary and the
multicast is essentially reduced to a satellite-based broadcast. In the future, the use
of on-demand transmission may necessitate the re-working of some multicast
protocols and some research is being done in that area.

56. Establishment of community telecentres. One of the recommendations of the
Philippine Information Infrastructure Policy Study is the expansion of the public
calling offices into community telecentres. Parallel initiatives are in the pipeline,
under the aegis of the University of the Philippines–Open University, known as
community teleservice centres. A community teleservice centre terminal is a shared
information and communication facility for people in rural and isolated areas and is
used as a means of improving access to telematics in remote areas. Such centres
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provide information technology and telecommunications services, user support and
training for the population of a community that cannot afford such facilities on an
individual basis and/or do not have the skills to use such tools. The set of
applications supported by such centres varies considerably in its simplest form.
Widely introduced in developing countries, it may provide public telephones and
fax services, electronic mail, access to the Internet and other electronic databases, as
well as tele-training and telemedicine.

57. Developing a satellite-based disaster relief and emergency medical service at a
very affordable cost. The communications system would require arranging
bandwidth on demand for a two-way satellite-based multimedia platform to permit
physicians to communicate with the disaster site, monitoring the emergency
response.

58. Acquisition of orbital slots. The Government of the Philippines, through the
Department of Transportation and Communications, will continue to undertake
activities to acquire orbital slots for the country. Subsequent orbital slot applications
will include the acquisition of additional orbital slots and/or frequency bands, such
as Ka-band, X-band and L-band, to allow the country’s satellite operators to provide
multiple telecommunications services.

59. Establishment of broadband global mobile personal communications by
satellite services in the Philippines. The Department of Transportation and
Communications issued Department Circular No. 98-01, entitled “Global mobile
personal communications by satellite (GMPCS) policy,” allowing duly enfranchized
telecommunications entities having appropriate authorizations from the National
Telecommunications Commission to offer GMPCS services in the Philippines,
subject to existing laws, rules and regulations.

60. Conduct of collaborative research with Asian countries on ultra-high density
recording Sat-Co/data relay experimental systems in the Philippines. This research
programme will include experiments on and analysis of the impact on satellite
systems of Philippine geographical conditions utilizing Ka-band frequencies and
transmitting/receiving at asynchronous transfer mode platform.

61. Implementation of the government transponder utilization plan. This activity
involves the conduct of a comprehensive feasibility study leading to infrastructure
implementation. The conduct of a feasibility study aims to determine if the
implementation of the plan can be expected to provide a satisfactory return for the
Philippines. A favourable result will lead to a decision for the Government to invest
in the project, thereby realizing the objective of the transponder plan, which is to
optimize fully the use of the transponders granted to the Government.

(e) Development of expertise in integration of satellite design and facilities

(f) Acquisition and development of capabilities in satellite subsystems, that include but
are not limited to sensors and payloads, power, telemetry and control

(g) Development of downstream applications of global and other satellite-based
positioning systems for various navigational and civil applications


