NACIONES
UNIDAS A

Asamblea General Distr. GENERAL
A/AC.105/699
20 de abril de 1998

ESPANOL
Original: INGLES

COMISION SOBRE LA UTILIZACION DEL ESPACIO
ULTRATERRESTRE CON FINES PACIFICOS

PRESENTACIONESCIENTIFICASY TECNICASREALIZADASANTE LA SUBCOMISION
DE ASUNTOSCIENTIFICOSY TECNICOSEN SU 35° PERIODO DE SESIONES

Informe dela Secretaria

iNDICE
Parrafos Péagina
INTRODUCCION ...ttt e e e 1-5 2
|. SIMPOSIO SOBRE ASPECTOS CIENTIFICOSY TECNICOS Y
APLICACIONES DE LA METEOROLOGIA ESPACIAL ................. 6-28 2
A. Aspectostécnicos de lameteorologiaespacial ... 6-17 2
B. Aspectos cientificos y aplicaciones operativas de la meteorologia

BSPACIAl . .. 18-28 4
Il. OTRASPRESENTACIONESCIENTIFICASY TECNICAS .............. 29-58 7
A. Losdesechosespacidesy laatenuaciondel problema .................. 29-40 7
B. Participacion rusaen laEstacion Espacid Internacional  ................ 41-43 9
C. Investigacion planetariay astronomia ............cooiiiieiiiinn... 44-45 9

D. TeeobsarvaCion ...........c.ciiiiiiei e e 46-51 10

E. Demostrador de Atencién Médica Remota por Satélite ................. 52-53 11

F. ESPacioy edUCACION ... ...ttt e 54-58 11

Anexo Summary of the scientific and technical presentations to the Scientific and
Technical Subcommittee at itsthirty-fifthsesson ........... ... .. ... .. . o ot 13

V.98-52817



A/AC.105/699
pagina 2
INTRODUCCION

1. Durante e 35° periodo de sesiones de la Subcomision de Asuntos Cientificos y Técnicos, € Comité de
Investigaciones Espaciales (COSPAR) del Consgo Internacional de Uniones Cientificas y la Federacion
Agtronautica Internaciona (FAI) organizaron, en colaboracion con Estados Miembros, un simposio sobre aspectos
cientificos y técnicos y aplicaciones de la meteorologia espacial, a fin de complementar los debates de la
Subcomision sobre este tema. El simposio fue organizado conforme a la recomendacion formulada por la
Subcomision en su 34° periodo de sesiones (A/AC.105/672, parr. 170), que posteriormente fue respaldada por la
Comision sobre la Utilizacion del Espacio Ultraterrestre con Fines Pacificos en su 40° periodo de sesiones' y por
la Asamblea General en su resolucién 52/56, de 10 de diciembre de 1997.

2.  Edgefued 14° smposio organizado por  COSPAR Yy laFAI durante |as reuniones anuales de la Subcomision
de Asuntos Cientificosy Técnicos; |os temas de cada afio eran seleccionados por la Subcomisiéon en € periodo de
sesiones anterior. El simposio se celebré los dias 9 y 10 de febrero de 1998, una vez concluidos los debates de las
sesiones de tarde de la Subcomision.

3. Ademasdelas presentaciones especiales organizadas por el COSPAR y laFAI a peticion de la Subcomision,
delegaciones de Estados Miembros organi zaron varias presentaciones cientificas y técnicas a cargo de especialistas
en ciencias'y aplicaciones espaciales sobre diversos temas que figuraban en el programa de la Subcomision. Varias
organizaciones nacionales e internacionales hicieron también presentaciones espaciales sobre sus actividades
cientificasy técnicas.

4. A fin de dar unamayor difusion alainformacion sobre la evolucidn reciente de las ciencias, latecnologiay
las aplicaciones espaciales presentada durante € simposio y en € periodo de sesiones de la Subcomisién, la
Secretaria ha preparado un resumen de esainformacion, que se presenta a continuacion.

5. El anexo contiene una descripcion detallada de las presentaciones cientificas y técnicas hechas durante el 35°
periodo de sesiones de la Subcomision de Asuntos Cientificos y Técnicos. El anexo figurasdlo eninglésy en e
apéndice figura unalista de presentaciones y oradores.

|. SIMPOSIO SOBRE ASPECTOSCIENTIFICOSY TECNICOSY APLICACIONESDE LA
METEOROLOGIA ESPACIAL

A. Aspectostécnicos de la meteor ologia espacial

6. El programade Vigilancia M eteorol6gica Mundia (VMM) eslaprincipal infraestructura que proporcionaa
los paises la informacién y los datos necesarios para preparar y difundir a tiempo las previsiones y aertas
meteorol 6gicas. Lameteorologiatrasciende las fronteras politicas y geograficas. Fendmenos como las temperaturas
extremas, los ciclones y las grandes masas de aire estan en continuo movimiento y pueden desplazarse miles de
kilbmetros en un dia. Al mismo tiempo, los sistemas meteorol 4gicos pueden evolucionar, adquiriendo intensidad o
perdiendo fuerza. Por consiguiente, es necesario reunir oportunamente datos que abarquen grandes zonas del planeta.
Vigilancia Meteorol6gica Mundia contribuye a ello mediante lo que la Organizacion M eteorol 6gica Mundial ha
denominado sistemas basicos. La idea fundamenta consiste en que los 185 miembros (en su mayoria Estados)
contribuyan, segiin los medios de que dispongan, acumplir ciertas responsabilidades de acuerdo con el plan mundial
convenido.

7. Vigilancia Meteoroldgica Mundia consta de tres componentes facilmente discernibles: e Sistema Mundial
de Obsarvacion (SMO), & sistemamundia de telecomunicacionesy € sisemamundia de procesamiento de datos.
Esos componentes, conocidos como os sistemas basicos, se concibieron con la principal finalidad de cumplir los
objetivosde VMM vy en particular de realizar previsiones meteorol dgicas. No obstante, atienden las necesidades de
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los Estados en diversos aspectos, como € ProgramaMundid de Investigaciones Climéticas y la transmisién de datos
sismoldgicos parala prevision de terremotos, asi como la comunicacion de datos ala Conferenciade Desarmey la
transmision de informacion de conformidad con las convenciones del Organismo Internacional de Energia Atémica
en lo relativo a accidentes nucleares.

8.  El SMO comprende subsistemas de superficiey espacides; € subsistema de superficie cuenta con casi 10.000
edtacionesterrestres, de las cuales unas 4.000 forman parte de las redes sindpticas regionales basicas y unas 1.000
integran lared de radiosondas lanzadas por globo. Ademés, existen mas de 7.000 barcos de observacién voluntaria,
15 barcos especialmente equipados y automatizados de observacion de las capas superiores del aire, mas de 600
boyas mévilesy activas para el registro de datosy 100 boyas fijas para el registro de datos en zonas costerasy en
dtamar. Este subsistema comprende también aeronaves comercial es automati zadas de observacion que actualmente
proporcionan casi 45.000 datos por dia. Existen también cientos de instrumentos de observacion de otra indole,
como los radares Doppler y los perfiles de vientos que forman parte de sistemas regionales y bilaterales de
intercambio de datos que utilizan las instalaciones de VM M.

9.  El subsistema espacia continua evolucionando y creciendo. Actualmente, entre los elementos operativos
figuran por lo menos tres satélites de 6rbita polar y seis satélites geoestacionarios. Estos satélites producen datos
meteorol 6gicos en tiempo red de forma periddica, varias veces a dia, emitiendo directamente sus datos hacia miles
de puntos situados en més de 130 Estados. EI componente geoestacionario, que consta de satélites proporcionados
por China, los Estados Unidos de América, la Federacion de Rusia, laIndia, el Japon y la Organizacion Europea de
Explotacion de Satélites Meteorolégicos (EUMETSAT), ofrece un panorama continuo de los sistemas
meteorol 6gicos que va desde 70° norte hasta 70° sur, en muchos casos con considerables superposiciones. Los
satdlites de Orbita polar son actualmente facilitados por los Estados Unidosy la Federacion de Rusia, pero se prevé
gue en los préximos afios participen también otras partes como Chinay EUMETSAT.

10. Lossigemasdereuniony difusién de datos por satélite son indispensables para las zonas geogréficas en que
las telecomunicaciones ordinarias no pueden prestar servicios con un costo asequible. Ademas, los sistemas de
recopilacion de datos y de determinacion de posiciones (como ARGOS) revisten especial importancia en zonas
remotas como |los océanos y las regiones montafiosas. L os servicios de satélites publicosy privados, como los de
laOrganizacion Internacional de Telecomunicaciones M éviles por Satélite, y las misiones de recopilacion de datos
en satélites meteorol 6gicos se utilizan particularmente para adquirir datos de barcosy boyas.

11. EUMETSAT es una organizacion intergubernamental integrada por 17 Estados de Europa occidental
(Alemania, Ausdtria, Bélgica, Dinamarca, Espafia, Finlandia, Francia, Grecia, Irlanda, Italia, Noruega, Paises Bajos,
Portugal, Reino Unido, Suecia, Suizay Turquia). Su principal objetivo es establecer, mantener y explotar sistemas
europeos de satdlites meteorol 6gicos operativos. Desde diciembre de 1995, EUMETSAT tiene su base en un nuevo
centro de control especifico ubicado en Darmstadt (Alemania). El centro forma parte de un nuevo sistematerrestre
que incluye unaestacion terrestre primariaen Fucino (Itaia) y estaciones de enlace ascendente en Bracknell (Reino
Unido), Toulouse (Francia) y Roma.

12. Entre los programas del satélite geoestacionario de EUMETSAT figura la continuacion del actual sistema
M eteosat hasta por o menos € afio 2000, con una segunda generacion en construccion hasta d afio 2012,
EUMETSAT halanzado yatres satélites de la serie operativa M eteosat y se esta construyendo un cuarto satélite con
e mismo disefio conforme aun nuevo contrato. Estos satélites aseguran la continuidad de |as operaciones hasta fines
ddl actual decenio.

13. El sistema de satélites ecoldgicos operativos de la Administracién Nacional del Océano y la Atmésfera
(NOAA) delos Estados Unidos abarca los satélites geoestacionarios operacionales del medio ambiente (GOES) y
los satélites operativos de observacion del medio ambiente en laérbita polar (POES). Uno de los dos satélites GOES
operativos (suele haber siempre un satélite de reserva) controla América del Nortey Américadel Sur y la mayor
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parte del Océano Atléantico, mientras que d otro abarca Américadel Nortey la cuenca del Océano Pacifico. Ambos
satdlites funcionan conjuntamente proporcionando imégenes del hemisferio occidental tanto de diacomo de noche.
Dos satélites POES complementan a |os satélites geoestacionarios. Estos dos satélites funcionan conjuntamente
asegurando que las observaciones de cualquier regién de la Tierrano tengan més de seis horas.

14. China, con su vasto territorio, su complgja meteorologia y su densa poblacion, necesita urgentemente
previsiones meteoroldgicas mas exactas, particularmente para prever con suficiente antelacién condiciones
meteorol bgicas peligrosas como os ciclones tropicales, las tormentas, las olas friasy €l granizo. A principios del
decenio de 1970, Chinaempez6 a elaborar sistemas de satélites meteorol 6gicos; en 1986 empezd a participar en €
Grupo de Coordinacion sobre Satélites M eteorol dgicos (CGM S), del que forma parte desde 1989. El primer satélite
meteorol6gico polar de China, € FY-1A, fue lanzado con éxito en septiembre de 1988. El FY -1B fue lanzado en
septiembre de 1990 y el lanzamiento del FY -1C esta previsto parafines de 1998.

15. Duranted decenio de 1980 se hizo hincapié en la construccion de un satélite meteorol 6gico geoestacionario:
e FY-2. El 10dejunio de 1997 selanz6 con éxito € FY-2 (02) con un cohete chino LM-3. El 17 dejunio de 1997,
se colocd aladturadd ecuador a105° de longitud este. Las principal es funciones del satélite son: obtener imagenes
diurnasy nocturnasy presentar gréficos de distribucion de aguay vapor en infrarrojos visiblesy canal es agua-vapor
del radiémetro de barrido; difundir imégenes digital es extendidas de ata resolucidn de nubes, iméagenes de nubes
de bgjaresolucion y graficos meteorol 6gicos para enviarlos por fax alas terminales de datos meteorol égicos en €
paisy en € extranjero; recopilar datos meteorol égicos, hidrolégicos y oceanogréficos de las plataformas de reunion
dedatos; y vigilar la actividad solar y €l entorno espacial con el monitor de condiciones espaciales incorporado a
bordo.

16. Lamision pluviométricatropical (TRMM) es e primer satélite del programaMision a Planeta Tierrade la
Administracién Naciona de Aeronéuticay del Espacio (NASA) de los Estados Unidos. Se trata de una misién
conjuntaentre e Japon y los Estados Unidos con una fuerte participacion cientifica de otros paises como Australia,
Brasl, Francia, Isradl, Italia, & Reino Unido, Singapur y Tailandia. La nave espacia dela TRMM fue lanzada con
éxito el 27 de noviembre de 1997 por un cohete japonés H2 desde el puerto espacia de Tanegashima (Japon). El
mayor instrumento cientifico de la nave espacial de la TRMM es € radar de precipitaciones, primer radar de
pluviometriaque se enviad espacio. Laaltitud de la érbita es de 350 km y e angulo de inclinacion de lanave es de
35 grados. Se ha llevado a cabo la comprobacion inicial de instrumentos y todos |os cinco instrumentos estan en
excelentes condiciones, de modo que la fase de adquisicién de datos ya ha comenzado.

17. LaTRMM proporcionardalacomunidad cientifica datos e informacion sobre los sistemas de lluvias tropicales
y las series temporales de calentamiento latente en e mundo, mejorando el conocimiento del presupuesto mundial
deenergiay lavariabilidad climética en distintas escalas temporales. No obstante, la dinamica atmosférica es muy
complgay laTRMM solo aportara datos para tres o cuatro afios. Habra muchos fenémenos a largo plazo quela
TRMM no podraregistrar. Por consiguiente, se esta planeando una misién de continuacion de laTRMM, que podria
lanzarse a una 6rbita ligeramente superior hacia el afio 2002.

B. Aspectos cientificosy aplicaciones oper ativas de la meteor ologia espacial

18. El impacto del fendmeno del Nifio en & mundo es muy diverso y tiene un gran alcance. Este fenémeno suele
ser responsable de la sequia en Africa meridional, Etiopia, Indonesia, Australia oriental, la region meridional de
Filipinas, & noreste del Brasil, y América Central. Puede provocar inundaciones en e sur del Ecuador, €l norte del
Per(), d sur dd Brasil, d norte delaArgentinay € Uruguay y en otras zonas. Ademds, en laIndialos monzones que
con sus lluvias generan vida, tienden avolverse irregulares, restando fiabilidad a la produccién de alimentos. Los
cientificos han atribuido |l os efectos de el Nifio que seiniciaron en 1997, por eiemplo, alas condiciones de extrema
sequedad que malograron los cultivos'y provocaron extensos incendios forestales en Indonesia, Malasiay partes del
Brasil, y no porque la gente tuviera menos precauciones que de costumbre, sino a causa de la extrema sequia. En
Indonesia, los incendios afectaron amés de un millon de hectéreas de selva, produciendo una densa neblina de humo
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que cubrié gran parte de Asia sudoriental durante varios meses. La contaminacion del aire provocada por los
incendios fue la causa de decenas de miles de infecciones respiratorias en Indonesiay obligo alas autoridades a
cerrar €l espacio aéreo al trafico en gran parte de laregién.

19. En paises como Zimbabwe, cuya economia depende enormemente de la produccion de maiz, |os efectos de la
sequia pueden ser devastadores, en tanto que los agricultores de la region occidental de América del Sur pueden
beneficiarse de la situacion plantando mas arroz en vez del cultivo normal de algodén mientras dure e fendbmeno
de el Nifio, ya que probablemente lloverd mas de lo normal. Asi pues, las consecuencias econdmicas de €l Nifio
pueden ser asombrosas. L os dafios sufridos en 1982, estimados en mas de 8.000 millones de délares EE.UU., pueden
atribuirse directamente a el Nifio. Los efectos econémicos causados por €l Nifio de 1997-1998 alin no han sido
evaluados, pero se prevé que sean muy elevados.

20. Las previsiones meteorologicas de €l Nifio de 1997-1998 se hicieron con suficiente antelacion, y unos
60 paises podian haberse beneficiado de dlas. Sin embargo, la mayoria de los gobiernos no reaccionaron
adecuadamente. Al mejorar lentamente la situacion, se presta una mayor atencion a el Nifio y alas previsiones.
Algunos grupos estén empezando a adoptar medidas preventivas para hacer frente a sus efectos. Por giemplo, en el
Ecuador se han promovido programas de la vacunacion para inmunizar a la poblacion contra las enfermedades
transmitidas por e agua que pudieran aparecer araiz de las inundaciones. En muchas regiones se despegjan las
infraestructuras de dcantarillado eliminando los desechos de modo que las aguas puedan circular con mayor fluidez
através del sistema. Se estén construyendo bermas junto a las zonas costeras vulnerables. Se preparan planes de
emergencia para casos de inundaciones y seinformaala poblacion sobre laforma de administrar 10s escasos recursos
de agua en caso de sequia.

21. Esevidente queenlosUltimosafios las previsiones meteorol égicas han mejorado notablemente. No obstante,
aungue se gjecuten plenamente todos los proyectos para un sistema mundial de observacion meteorol égica, hasta
el afio 2005 subsistiran deficiencias en la aportacion de los datos necesarios. Seguira sin haber unatotal vigilancia
tridimensional del aguay del hielo en laatmdsfera, indispensable para efectuar buenos parametros de nubes. Otra
importante deficiencia que subsigtira serlade lavigilanciade lahumedad del suelo. En muchos lugares, la humedad
atmosférica depende del almacenamiento de agua en el suelo. Las plantas pueden utilizar €l aguay devolverlaala
atmésfera, fomentando asi las precipitaciones. Lamentablemente, no existe ningin modo fécil de medir ese
pardmetro desde € espacio. Existen algunos métodos experimentales para obtener indirectamente datos sobre la
humedad del suelo através de los datos de microondas de satélites, pero esos métodos alin estén legjos de poder
aplicarse.

22. Lospaisesen desarrollo, con su diversdad de situaciones agrocliméticas, sus altas e inestables montafias, sus
vias de agua perennes junto con las méximas precipitaciones estacionales, asi como las condiciones ecolégicas de
aridez y semiaridez, son vulnerables a la sequia y a la desertificacion. Ironicamente, la mayoria de los grandes
desastires naturales se producen predominantemente en |as regiones tropicales, donde se encuentran la mayor parte
de los paises en desarrollo que carecen de capacidad para hacer frente alas graves pérdidas ocasionados por esos
desastres. Por lo tanto, si se dispusiera de un sistema eficaz de gestion de desastres que abordara las cuestiones
socialesrelativas alaaenuacion de los desastres, se contribuiriaareducir € impacto de los desastres en el vulnerable
perfil socioeconémico de los paises en desarrollo.

23. Enlalndiase haaplicado con éxito latecnologia espacia en lavigilanciay gestion de inundaciones. Se esta
llevando a cabo unavigilanciacas entiempo red y una evaluacién de dafios utilizando los Sistemas de Informacion
Geogréfica (SIG) parala cuencadel rio Brahmaputra, afin de obtener informacién sobre zonas inundadas y dafios
sufridos por cultivos, carreteras y vias ferroviarias. Tras demostrar con éxito la capacidad de los satélites de
observacion delaTierray de comunicaciones paratratar diversos aspectos de las alertas, la atenuacion y la gestion
de desastres, en los proximos afios la India tratara de fomentar € uso sinérgico de los sistemas y de implantar el
Sistema Integrado de Vigilanciay Gestién de Desastres.



A/AC.105/699
pagina 6

24. Mientrasque laserie de satélites de teleobservacion de la India aportan |os datos necesarios sobre |0s terrenos
y los aspectos topograficos y sobre € alcance y la distribucion espacial de los desastres, la serie de Satélites
Naciondesdelalndia(INSAT) tendrapor objeto asegurar buenas comunicacionesy una buenatransmision de datos,
incluidala difusion de las sefides de alarma en caso de desastre. Ademés, la serie de INSAT consiste en misiones
con mltiples objetivos que transportan cargas Utiles meteorol 4gicas cuyos datos se utilizan eficazmente para una
serie de aplicaciones relacionadas con la gestion de desastres. Y a se ha empezado atrabajar en este problemay para
€l afio 2000 se prevé la aplicacion experimental del sistema.

25. A nivel regiona y nacional, los datos més Utiles son los facilitados por los satélites de drbita polar de la
NOAA. Los datos de resolucion estdndar permiten vigilar semanalmente, mensualmente y anualmente la cubierta
de la vegetacion natural. El proyecto ARTEMIS de la Organizacion de las Naciones Unidas parala Agriculturay
la Alimentacion tiene lafinalidad de producir mapas mensuales del indice de vegetacion paratoda Africa. Parala
region del Sehe ya se dispone de esos datos para un periodo de nueve afios. L os proyectos de la Unién Europea de
observaciones por satélite del ecosistematropical (TREES) y FIRE proporcionan datos sobre la deforestacion 'y los
incendios forestales en regiones tropicales. También existen programas nacionales en paises como Jordania, Kenya
y Marruecos. En Jordania, los datos existentes del SIG permitian distinguir entre cuatro tipos de desertificacion (leve,
mediana, gravey muy grave).

26. El proyecto experimental encaminado a investigar la vegetacion de la region forestal de Maamora en
Marruecos (150.000 hectéreas) utilizando datos facilitados por le Sistema de Observacion dela Tierra (Sstemade
satélites de observacion de la Tierra) deberiadar lugar aun mapa de escala 1:50.000 de los cambios forestalesy a
un inventario estadistico de esos cambios. En principio, esos inventarios de vegetacion y de composicion y humedad
del suelo son instrumentos perfectos para vigilar més detenidamente la desertificacion. El objetivo final es la
elaboracion de un complejo sistema de informacidn sobre desertificacion, denominado Systéme d”information sur
la désertification que haga posible la integracion, la recopilacion y € andlisis de datos para € diagndstico del
ecosistema local. La primera medida seria introducir la Red contra la desertificacién con asistencia espacial,
propuesta por la Universidad Internacional del Espacio de Estrasburgo (Francia).

27. Ladigribucion espacia y temporal de la humedad atmosférica es de unaimportancia meteorol gica decisiva.
L as observaciones de los satélites meteorol 6gicos pueden aportar informacion muy necesaria sobre la distribucién
mundia y regiond de la humedad a resoluciones temporales superiores. Aungue resulten prometedores en muchos
agpectos, esos cdculos aln no se han desarrollado plenamente. En particular las estimaciones actuales en infrarrojos
no son lo suficientemente exactas para hacer previsiones meteoroldgicas numeéricas. En la Republica de Corea se
haintentado obtener los campos de humedad de los changmas (frentes lluviosos) de 1994 y 1995. Urge examinar
los campos de humedad de los changmas correspondientes ala variacién y ala estructura de los monzones de Asia
oriental y del anticiclén subtropica, afin de predecir las caracteristicas de los changmas (intensidad, duracion, hora
en que empezaran y terminaran, etc.), ya que los changmas son la fuente de agua para la peninsula de la Republica
de Coreay de la Republica Popular Democrética de Corea.

28. Los datos obtenidos de los satélites ecoldgicos de la NOAA se utilizan en la préctica para evaluar la
informacion meteoroldgicay vigilar lacubiertaterrestre y losincendios forestales en el Brasil. En los Ultimos afios
se han realizado algunos estudios sobre las variables de la cubierta terrestre en el Instituto Nacional de Pesquisas
Espaciais (Indtituto de Investigaciones Espaciades del Brasil) utilizando datos de radiometros avanzados de muy alta
resolucion e informacion de satélites de laNOAA. Los estudios tienen por objeto vigilar la cubiertaterrestrey los
incendios forestales afin de comprender sus repercusiones en los procesos de cambio mundial. Desde 1988 se vienen
vigilando losincendios forestales en el Brasil por medio de datos de | os satélites meteorol 6gicos. Con los datos del
satdlite NOAA-12 pudieron detectarse 39.778 incendios forestales en 1995, y 31.944 en 1996. Mato Grosso y Para
fueron los Estados federados con la mayor incidencia de puntos de incendios registrados durante € periodo del
estudio. Esos puntos registrados representan aproximadamente el 50% de los incendios registrados en todo € pais.
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Il. OTRASPRESENTACIONESCIENTIFICASY TECNICAS
A. Losdesechos espacialesy la atenuacion del problema

29. Los Estados Unidos de América son e pais con mayor experiencia en la atenuacion del problema de los
desechos espaciales. Su politica actual emana de la directiva presidencial NSC-48/NSTC-8 relativa a la politica
nacional del espacio, del 14 de septiembre de 1996. En agosto de 1995, la Oficina para la Seguridad y €
Cumplimiento de las Misiones de la Administracion Naciona de Aeronauticay del Espacio (NASA) publicéd la
norma de seguridad de la NASA N° 170.14, sobre directrices y procedimientos de evaluacion para limitar los
desechos orbitales. Las politicas del Departamento de Defensa se definen en su documento de politica espacial de
febrero de 1987 y en los procedimientos de eliminacion de satélites en desuso de la Comandancia Espacial delos
Estados Unidos, de noviembre de 1997, y las paliticas del sector comercial estén reguladas por laLey de actividades
de lanzamiento al espacio con fines comerciales, promulgada en 1994.

30. Las prioridades de los Estados Unidos en 1o que respecta a la atenuacion del problema de los desechos
espaciales es garantizar la seguridad de las naves espacial es eliminando toda la energia almacenada (propul sores,
presionantesy baterias) d final de su vida Util; reubicar las naves espaciales en una érbita de eliminacién (reduciendo
el perigeo deladrbitaterrestre bgjaparalimitar € periodo Util en érbita a menos de 25 afios y aumentando € perigeo
no menos de 300 km por encima de la Orbita geoestacionaria para | os objetos de esa 6rhita); y, cuando seafactible,
reubicar la nave antes de ponerla en condiciones de seguridad.

31. Sehan modificado todas |as etapas superiores 'y las naves espacial es recientemente lanzadas por |os Estados
Unidos para eliminar los desechos resultantes de sus operaciones, retener en e cuerpo de la nave los mecanismos
de separacion y los mecanismos de despliegue e inutilizar 10os mecanismos pirotécnicos. Con respecto alosvuelos
espaciales tripulados de |os Estados Unidos, se estd modificando el transbordador espacial paralograr una mayor
toleranciaalos desechosy meteoritos; se harecubierto la superficie de la Estacion Espacial Internacional para que
resista los impactos de desechos con un didmetro inferior a un centimetro; y se realizan maniobras para evitar
colisiones con objetos localizados en € lanzamiento y en Orbita.

32. En marzo de 1996, e Comité de normas de disefio para la prevencion de los desechos espaciaes, de la
Sociedad Japonesa de Aeronduticay Ciencias Espaciaes, publico su informe final sobre normasy criterios de disefio
parad Organismo Nacional de Aprovechamiento del Espacio (NASDA) ddl Japon. Sobre la base de ese informe,
el NASDA adopt6 @ 28 de marzo de 1996 la norma de atenuacion de desechos espaciales STD-18. Estanormadel
NASDA prevé las siguientes medidas de atenuacién: desactivacion de la nave espacial y de las etapas superiores
al final de lamision; colocacion de la nave espacia y de las etapas superiores en otra rbita a final de lamision;
eliminacion de objetos en la drbita geoestacionaria de transferencia a fin de no crear riesgos para la 6rbita
geoestacionaria; reduccion a minimo de los desechos liberados durante las operaciones ordinarias; y traslamisién,
eliminacion de la nave espacial de la érbitaterrestre bgja.

33.  Seaplican estrictas medidas de atenuacion atodos |os lanzamientos del Centre national d”études spatiales
(CNES) (Centro Naciona de Estudios Espaciales de Francia). El requisito basico es no dgjar mas de una pieza de
desechos desactivados en érbita por cada carga Util, lo que significala etapa superior del lanzador en €l caso de un
Unico lanzamiento, y la etapa superior con la estructura de union en €l caso de un lanzamiento dual. La separacion
delacargatil delaUltimaetapadel lanzador Ariane 4 no deberia generar mas desechos (la separacion pirotécnica
deberiaser limpiay los restos de tuercas pirotécnicas deberian quedar dentro de la etapa superior). Para desactivar
la etapa superior se afiaden valvulas pirotécnicas que vacien los tanques y reduzcan las presiones internas. Durante
la congtruccion del nuevo lanzador Ariane 5 setuvieron en cuental os requisitos de desactivacion desde lafaseinicia
de disefio.
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34. Con respecto alaintroduccion de grandes constel aciones de satélites comerciales en la érbita terrestre baja,
sehaestudiado el impacto de esta multitud de satélites para el espacio y los desechos espaciaes. Esos estudios se
han realizado en distintas ingtituciones, como la Agencia de Investigaciones y Evaluacion de la Defensadel Reino
Unido y del Instituto de Mecanica de Vuelo y Tecnologia de los Vuelos Espaciaes de la Universidad Técnica de
Braunschweig (Alemania). El interés se ha concentrado principalmente en el riesgo de colisiones internas en caso
de fragmentacion dentro de una constelacion, por una parte, en su contribucion ala evolucién global de los desechos,
por otra.

35. En breve se publicara € Space Debris Mitigation Handbook de la Agencia Espacial Europea (ESA). Su
finalidad es proporcionar informacion técnica sobre la situacion de los desechos espaciales y orientacion sobre el
modo de evitar los desechos espaciales en € disefio de futuras navesy en la planificacion de misiones. Este manual
esta concebido para que se utilice con este fin en laESA 'y en laindustria europea, asi como en la planificacién de
investigaciones espaciaes. El manua no tiene caréacter reglamentario. Sin embargo, s en Europa se introdujeran
reglamentaciones mediante otros instrumentos, cabria remitirse alos parrafos pertinentes del manual.

36. End progranaespacia delaFederacion de Rusia, las medidas previstas para prevenir explosiones son, entre
otras, la desactivacion de etapas gastadas de |os cohetes y de objetos espaciales que permanezcan en érbita, paralo
cual han de vaciarse los tanques y las botellas de gas con los propulsores y presionantes que podrian causar su
explosién incluso después de bastante tiempo. Se pretende dotar de equipo adecuado al médulo superior DM del
Proton y alas segundas etapas de los lanzadores Zenit. M ediante modificaciones de |os circuitos de a bordo para el
suministro de fluido eléctrico en el satélite Ekran se mejoraria su integridad estructural y se prevendrialacreacion
accidental de desechos a causa de fallos el éctricos.

37. EnlaFederacion de Rusia se estan elaborando programas y técnicas especiaes para evitar que las etapas
superiores de |os cohetes entren en Orbita alrededor de la Tierra. La propia nave espacia se coloca en su 6rbitade
operaciones mediante un propulsor auxiliar de menor tamafio o una etapa de apogeo. Esas técnicas se llevaran ala
practica en los nuevos lanzadores Zenit y Angara. Se esté tratando de reducir |os periodos durante los cuales las
naves espacidesy |as etapas superiores de los cohetes permanecen en Grbita en modo balistico pasivo. En particular,
sedotaraa lanzador Soyuz-2 modernizado de un sistema pasivo de frenado consistente en una construccion ligera
desplegable incorporada a su etapa superior, con lo cua su didmetro llegara a ser de 10 metros. De este modo, €
tiempo de vida orbital de la etapa podria reducirse aun nivel cinco o seis vecesinferior.

38. LaAcademialnternaciona de Astronautica es del parecer que deberian emprenderse inmediatamente varias
medidas de atenuacion del problema de los desechos espaciaes para garantizar lafutura viabilidad de las operaciones
espaciales. Estas medidas se dividen en dos categorias. |as que requieren cambios minimos en €l disefio y en las
operacionesy las que requieren notables modificaciones del equipo o de las operaciones. Ninguna de las categorias
de medidas requiere la elaboracion de nueva tecnologia.

39. En 1993 secreb oficidmente e Comité Interinstitucional de Coordinacion en materia de Desechos Espaciales
con € fin deintercambiar informacidn sobre las actividades de investigacién en materia de desechos espaciales entre
las agencias espaciales que forman parte del Comité; examinar los progresos de |as actividades de cooperacion en
curso; facilitar oportunidades de cooperacion en lainvestigacion sobre |os desechos espaciales; y buscar opciones
paraaenuar € problema de |os desechos. Los miembros fundadores eran € Japdn, laESA, laNASA y laAgencia
Espacia Rusa. Chinaingresd en 1995, el Centro Naciona Briténico del Espacio (Reino Unido), e CNES (Francia)
y la Organizacion de Investigacion Espacial de laindiaen 1996, y e Instituto Aleman de Investigacion Aéreay
Espacia en 1997. Recientemente, la Agencia Espacial Italiana ha manifestado €l deseo de formar parte del Comité.

40. Lospresdentesdelosgruposdetrabajo del Comité se eligen por un mandato correspondiente a dos periodos
de sesiones consecutivos. Cada Estado u organizacion miembro debe tener representacion en el Grupo Directivoy
en e Grupo de Trabgjo 4 sobre atenuacion. En los demés grupos de trabajo es conveniente tener representacion, pero
no es obligatorio. Las reuniones oficiales de todos los miembros del Comité se programan unavez al afio. Todos los
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acuerdos ddl Comité se adoptan por consenso y las medidas voluntarias de atenuacion han resultado eficaces tanto
en la drbita baja como en la 6rbita geoestacionaria. No obstante, en el futuro deberd haber un cumplimiento
generalizado de todas las medidas de atenuacion para evitar una proliferacion incontrolada de los desechos
espaciales.

B. Participacion rusa en la Estacion Espacial Internacional

41. LaFederacion de Rusia haacumulado una notable experiencia cientificay tecnol6gicaen lo que serefiere a
vuelos espaciales tripulados, sobre todo recientemente con los 12 afios de continuo funcionamiento de la estacion
orbital Mir. De 1992 a 1997 hubo 14 expediciones principales (nimeros 11 a 24) y seis expediciones de visitaa Mir,
con representantes de Francia en cuatro casos, de Alemania en dosy de otros paises de la ESA. Los cosmonautas
extranjeros permanecieron en laMir durante un total de 600 diasy latendenciareciente esaalargar la duracién de
las expediciones de visita pasando de los habituales siete u ocho dias a 20 6 21, e incorporar a cosmonautas
investigadores extranjeros a las tripulaciones de | as expediciones principal es.

42.  Unimportante factor parael fomento y laintensificacion de la cooperacion internaciona en €l espacio esla
primera fase del programa de la Estacion Espacia Internacional, que prevé el acoplamiento del transbordador
espacid delos Estados Unidos ala estacion Mir y estancias de larga duracion de astronautas estadounidenses en la
estacion. En € programa se da prioridad a la investigacion basica (incluida la medicina espacial, la biologiay la
ciencia de los materiales) y ala experimentacion de tecnologiay equipo de procesamiento avanzados. El objetivo
més importante es adquirir experienciaen laorganizacion de actividades alargo plazo de latripulacién internacional
en la estacion, en preparacion de la Estacion Espacia Internacional.

43. El Comité de Asesoramiento Cientificoy Tecnolégico de la Agencia Espacial Rusa hace evaluaciones previas
y selecciona las propuestas presentadas para € programa de investigacion y aplicaciones en € marco de la
participacion rusa en la Estacion Espacia Internaciona. Los cientificos extranjeros también presentan sus
propuestas. EI Comité ya ha seleccionado més de 170 propuestas parainvestigaciones'y experimentos cientificos
y harecomendado su realizacion en la Estacion Espacial Internacional. El proyecto de la Estacion es visto por la
comunidad mundial como un modelo de cooperacion en la gecucidn de proyectos agran escalay la consolidacion
dd potencia cientifico, tecnolégico y econdmico de distintos paises para resolver problemas en beneficio de la
humanidad.

C. Investigacién planetariay astronomia

44. Lanave espacia Cassini, en construccién desde octubre de 1989, es un proyecto cooperativo de la Agencia
Espacia Italiana, la ESA y la NASA. La misién enviard una compleja nave espacial robdtica equipada con
12 experimentos cientificos que girard en torno a Saturno durante un periodo de cuatro afios para estudiar en detalle
e sstemadel planeta. La sonda Huygens construida por la ESA que se dgjara caer en ladensa atmosferade Titan
Ileva otros seis paguetes de instrumentos cientificos.

45. El lanzamiento de lanave espacia Cassini/Huygens se realiz6 con éxito el 15 de octubre, cuando € cohete
Titan 1VB/Centaur colocé a la nave en la trayectoria interplanetaria por la que llegara a la érbita de Saturno
(convirtiéndose en su primer satélite artificial) casi siete afios méstarde, € 1° de julio de 2004. Lamision principal
de la nave Cassini deberia concluir en julio de 2008. En maniobras denominadas oscilaciones propiciadas por la
gravedad, lanave Cassini pasarados veces cercade Venus (el 26 de abril de 1998 y € 24 de junio de 1999), pasara
también unavez a1.150 km delaTierra (el 18 de agosto de 1999) y, camino de Saturno, pasara también cercade
Jipiter (e 30 de diciembre de 2000). Lavelocidad de la nave espacia en relacion con el Sol aumenta a medida que
se aproxima a cada planetay sigue su ruta con lo cual la nave acumula e impulso que necesita para llegar a su
degtino find. El 6 de noviembre de 2004, lanave Cassini dgjara caer sobre Titan la sonda Huygens,que tiene laforma
de disco.
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D. Teleobservacion

46. Losdatosdelanave espacia Landsat condituyen € registro més largo de la superficie de la Tierra vistadesde
el espacio. El nuevo satdlite Landsat 7 se lanzard a fines de 1998 no sélo para mantener sus funciones actuales sino
para afiadir nuevas posibilidades. Llevara a bordo €l cartdgrafo temético perfeccionado Plus (ETM+) que
proporcionaimagenes pancrométicas con una resolucion espacial de 15 metros, un canal térmico de infrarrojos con
una resolucion de 60 metros y la posibilidad de calibracion radiométrica a bordo. Al mismo tiempo, € ETM+
continuara gportando datosy mantendra asi la continuidad con € cartégrafo tematico que llevaron a bordo las naves
Landsat 4y 5.

47. En 1984, la politica de los Estados Unidos dio un giro fundamental y se orientd hacia la teleobservacion
terrestre. Tras un intenso debate en torno a las funciones de los sectores plblico y privado, se aprobd laLey de
comercidizacién de la teleobservacion terrestre. Se adjudico ala Earth Observing Satellite Company un contrato
para explotar e sistema Landsat durante 10 afiosy concebir y construir dos nuevos satélites, incluido el sistema
terrestre. En mayo de 1994 se firmé una directiva presidencial para estabilizar el programa Landsat, en laque se
aclaraban lasfunciones delaNASA y delos Departamentos de Comercio, Interior y Defensa de los Estados Unidos.
En particular, se encomendaban ala NASA responsabilidades anteriormente compartidas y lafuncion de formular
una estrategia para mantener la continuidad de los datos de L andsat después de Landsat 7.

48. El Gobierno delaFederacidon de Rusia, en un espiritu de apertura, decidié en 1992 que las imégenes obtenidas
de satélites rusos de defensa podian utilizarse con fines civiles. Las iméagenes espaciales tienen las mismas
caracterigticas que las de cartografia aérea, pero son sustancialmente méas econdmicas y abarcan zonas mas amplias,
incluidas las regiones remotas. Las imagenes de los satélites rusos de defensa que pueden obtenerse son
monogréficas (areas de 40 por 160 km con detalles de dos metros) y estereogréficas (areas de 200 por 300 km con
detalles de 10 metros). También se especifica con gran precision la ubicacion geogréfica de las imagenes. En el
aspecto comercia, pueden obtenerse los datos de archivo o pueden encargarse nuevas imagenes de una determinada
zona. Por el momento, el catédlogo de los datos existentes no es de acceso publico. Los datos se facilitan en forma
de peliculaoriginal, copiadel negativo, hojaimpresa, datos numéricos en medios magnéticos o en disco compacto
informatico.

49. Cas € 80% del territorio de Marruecos son pastizales que cubren arededor del 30% de las necesidades de
dimentacion del ganado del pais. Estos pastizal es se encuentran en ecosistemas frégiles que han sufrido una fuerte
degradacién durante muchos afios debido a factores ecol 6gicos como la aridez del clima, la pobrezadel suelo, la
fuerte erosion, e excesivo pastoreo y la expansion demogréfica. Los ecosistemas requieren una gestion rigurosay
unavigilanciafrecuente. El proyecto Geodtat-M arruecos fue gjecutado con miras a elaborar una metodol ogia basada
en lateleobservacion y lastécnicas de SIG y permitira obtener estimaciones periddicas de la superficie de pastizales
de formarépiday econdmica. El proyecto de viabilidad Geostat-M arruecos fue llevado a cabo conjuntamente por
e Centro Real de Teleobservacion Espacial de Marruecos, el Scot Conceil de Franciay otros socios marroquiesy
franceses.

50. Los primeros resultados del proyecto Geostat-Marruecos son muy alentadores en lo que respecta a la
catografiadelavegetacion y € inventario estadistico. Tras €l éxito del estudio de viabilidad, la gjecucién operativa
del proyecto es prometedora. La metodologia elaboradaen € marco del proyecto Geostat-M arruecos podria aplicarse
en otros paises de la cuenca del Mediterraneo y en otras regiones de Africa, América, Asiay Australia. El proyecto
Geostat-Marruecos hace inventario de los pastizales y los vigilay también esta directamente relacionado con la
vigilancia de la desertificacion y de sus consecuencias paralos recursos naturales y €l medio ambiente, que son de
importancia primordia para muchas organizaciones regionales e internacionales.

51. Desde 1993, en la Universidad de Concepcion de Chile se ha elaborado un Programa M ultidisciplinario de
Percepcion Remota (PMPR), que prevé lainvestigacion y el desarrollo de la adquisicidn de informacién numérica,
espectrografiain situ y teleobservacion aéreay por satélites. Se establecié un catédlogo de imagenes de satédlites de
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laNOAA en siete bandas espectrales sobre d territorio entre 15° y 59° Sur y 95° a 55° Oeste. Desde octubre de 1994
se han afadido diariamente unas dos imagenes a la base de datos. En virtud de un acuerdo con laNASA, habria
recepcion terrestre directa de datos del satélite Orb-View-2, SeaWIFS (sensor maritimo de amplio campo) sobre los
aerosolesy €l color y la biologia de los océanos, con lo cua es posible vigilar las concentraciones de fitoplancton
marino. En e marco del PMPR también se realizan investigaciones sobre las aplicaciones de los SIG en la
silvicultura, la pescay lavigilancia urbana.

E. Demostrador de Atencién M édica Remota por Satélite

52. El proyecto de Demostrador de Atencién Médica Remota por Satélite (SHARED) es una plataforma
experimentd basadaen d ssemadelaESA de experimentos de comunicaciones directas entre establecimientos para
gpoyar lainfraestructura de atencion médicaremota, propuesto por € Ingtituto Cientifico San Raffagle y coordinado
por laAgenciaEspacid Itaiana, laESA, Telbios (Parque Cientifico Biomédico San Raffagle y Alenia Aerospazio)
y d Ejército itdiano. Lamision SHARED instalaray dirigira experimentalmente un laboratorio para reestructurar
los sarvicios de atencidn médica mediante la utilizacion de tecnologias de informacion y telecomunicaciones, también
con un demento dedicado a espacio. Las instituciones participantes en Bolonia, Bucarest, Milan, Roma, Sargjevo
y Tirana estan conectadas a través de la Red digital de servicios integrados (RDSI) y también através de lared
SHARED por € satélite geoestacionario de la Organizacion Europea de Satélites de Telecomunicaciones.

53. Dd 16 de septiembre de 1996 a 31 de diciembre de 1997 hubo 560 horas de sesiones de telemedicina y
260 horas de sesiones de teleconsulta; se trataron 180 casos en apoyo del Centro Clinico de la Universidad de
Sargevo; y en sesones de tdlemedicinaintervinieron 10 doctores en Milan, 8 en Roma, 15 en Sargjevo y 8 en Tirana.
Las disciplinas médicas abarcadas fueron la oftalmologia, la ortopedia, la patologiay la dermatologia. En febrero
de 1998, en &l marco de lafase 2 de SHARED, se afiadieron establecimientos en Bolonia, Bucarest y Romay tres
hospitales en zonas urbanas. La futura Red Europea de Telemedicina (EUROMEDNET), con carécter permanente,
podriaconsigtir en 20 sitios conectados por satélite y muchos més centros accesibles através delaRDSI. A fin de
dar operatividad alared, se trata de conseguir € patrocinio de la Agencia Espacia Italiana, laESA y la Comision
Europea, asi como de distintas organizaciones humanitarias y de patrocinadores locales.

F. Espacioy educacion

54, Las actividades de educacién en ciencias espaciales han sido una de las misiones de la Agencia Espacial
Francesa CNES desde que fue fundada en 1962. El principal objetivo de esas actividades es fomentar |os estudios
espaciales entre jovenes entusiastas y promover vocaciones cientificas. Desde 1976 se ha procurado fomentar el
conocimiento y la utilizacion de imégenes de satdlites en actividades educativas (utilizacion de iméagenes de L andsat)
y desde 1987, e Ministerio de Educacion de Francia ha apoyado experimentos educativos de promocion de la
teleobservacion por satélite en cursosimpartidos en tresdisciplinas. En 1991, el CNESy € Ministerio de Educacion
concertaron un acuerdo oficial con objeto de fomentar cursos de capacitacion para maestros, apoyar y ampliar los
experimentos educativos en la ensefianza superior y apoyar la produccion de material didactico (panfletos, videos
y multimedia).

55. Lasactividades actuales del CNES cuentan aln con el apoyo de clubes juveniles (lanzamientos de pequefios
cohetes modelo hasta una dtitud de tres kildmetros y de globos estratosféricos con cargas Utiles de 20 kg hasta 14
kilébmetros, y experimentos con lamicrogravedad en €l avion Airbus A300 0G). Mas de 2.000 jévenes participan
anudmente en esas actividades. Paralas escudas primarias y secundarias, el CNES prepara pequefios librosy videos
monoteméticos con presentaciones simples de distintas actividades espaciales (placas tectdnicas vistas desde
satélites, actividades de escuelas primarias relacionadas con vuelos espaciales tripulados, aplicaciones de la
tecnologia espacial, etc.).
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56. Asmismo, d CNES organiza periddicamente breves cursos de capacitacion parainformar sobre las actividades
espacidesenlosingtitutos de capacitacion inicial de maestrosy en programas de universidades de verano para dar
aconocer mejor lafiscaespacid, las aplicaciones de la observacion de la Tierra, etc. La universidad de verano tiene
un alto nivel que es garantizado por un comité cientifico, por la estrecha cooperacion entre cientificosy maestros
durante los cursos précticos y por la utilizacion de nuevas tecnologias educativas. Las visitas a empresas espaciales
y de aeronautica son una parte importante del programa. En los cursos pueden participar también extranjeros de
habla francesa.

57. Con € establecimiento del Centro Real de Teleobservacion Espacial en 1989, Marruecos dio un importante
paso adelante en las aplicaciones de la tecnologia espacia. El Centro tiene encomendadas distintas tareas en el
ambito espacia y, concretamente, se encarga de distribuir imagenes de satélites y de centralizar los registros
nacionales de datos de satélites y de datos de proyectos en que se utiliza la teleobservacion espacia y los SIG.
Actudmente en Marruecos estan en marcha o se estén preparando varios proyectos en que se utilizan esas técnicas
y que responden alas necesidades de inventario y gestién de los recursos naturales, proteccién del medio ambiente
y ordenacion del territorio.

58. La capacitacion y la educacion congtituyen una parte importante de las actividades del Centro Real de
Teleobservacion Espacial, que se llevan a cabo en cooperacion con instituciones internacionales, regionaes y
nacionales. La cooperacion con los centros regionales de ensefianza de las ciencias y la tecnologias espaciales,
promovidos por las Naciones Unidas, seri esencial . Entre los centros nacionales de laregion del M editerraneo que
cooperan cabe destacar la Autoridad Nacional de Teleobservacion y Ciencias Espaciaes de Egipto, € Real Centro
de Estudios Geogréficos de Jordania, el Centro de Teleobservacion y Ciencias Espaciaes de la Jamahiriya Arabe
Libiay € Centro Naciona de Teleobservacion de Tunez.

Notas

! Documentos Oficiales de la Asamblea General, quincuagésimo segundo periodo de sesiones, Suplemento
N° 20 (A/52/20), péarr. 105.
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I. SYMPOSIUM ON SCIENTIFIC AND TECHNICAL ASPECTSAND
APPLICATIONS OF SPACE-BASED METEOROLOGY

A. TheWorld Weather Watch programme

1. The World Weather Watch (WWW) programme is the major infrastructure in providing countries with the
necessary data and information to prepare and issue timely weather warnings and forecasts to their populace.
Westher transcends political and geographic boundaries. Extreme temperatures, cyclones and large air masses are
constantly on the move and can travel thousand of km in one day. At the same time these weather systems can be
evolving, either becoming more intense or abating in severity. Therefore, the data needs to be collected in atimely
way from a large area of the globe. The WWW serves this purpose and is implemented through what the World
Meteorologica Organization (WM O) has designated as basic systems. The fundamental concept is that each of the
185 members (for the most part countries) contributes, according to its means, to meet certain responsibilitiesin the
agreed global scheme.

2. Themost obvious benefits are the protection of life and property through, for example, detection, tracking and
prediction of severe storms and other extreme and adverse weather conditions. Many other activities, such as
agriculture, construction, transportation, and tourism, are also influenced by the weather and benefit from the data
and information, including forecast guidance, provided by the WWW extending over the next few days, weeks and
Seasons.

3. Theadvent of eectronic computers, high-speed telecommunications and the launch of Earth orbiting satellites
provided unprecedented opportunities for international meteorology and allowed for the complete appraisal and
redesign of aworld system of gathering, processing and redistributing meteorological information. This major
turning point in operational meteorology is usually marked by the date of 20 December 1961, when the United
Nations General Assembly passed a resolution calling for a new concerted approach to weather forecasting by
making full use of these new technologies. This resolution included a specific reference to the opportunities made
available by space technologies.

4. Inresponse, the WM O established the WWW Programme at its 4th M eteorological Congressin April 1963.
It included a voluntary assistance programme, now called the voluntary cooperation programme, focusing on
coordination and provision of assistance so that all members of WM O could participate and share in the benefits of
the programme. At the same time, WM O adopted, jointly with the International Council of Scientific Unions (ICSU),
the Globa Atmospheric Research Programme (GARP) in order to understand the transient behaviour of large-scale
atmospheric fluctuation and subsequently increase the accuracy of forecasts from one day to several weeks.

5. The WWW has three readily identifiable components. the global observing system (GOS); the global
telecommunication system and the global data-processing system. These components, which became known as the
“basic systems’, were designed primarily to meet the objectives of the WWW, and of weather forecasting in
particular. However, they are also serving the needs of Statesin support of different activities, such asthe World
Climate Research Programme, the transmission of seismological data for earthquake prediction and even support
and information to the Conference on Disarmament and in accordance with the International Atomic Energy Agency
(IAEA) conventions relating to nuclear accidents.

6. The GOSiscomprised of surface-based and space-based subsystems; the surface-based subsystem includes
nearly 10,000 stations on land, of which about 4,000 are included in the regiona basic synoptic networks and about
1,000 comprising the balloon-launched radiosonde network. In addition, there are more than 7,000 voluntary
observing ships, 15 specially equipped automated upper air observing ships, more than 600 active drifting data
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buoys, and 100 moored data buoys covering the coastal and open ocean areas. This subsystem also includes
automated observing commercia aircraft that now provide nearly 45,000 observations per day. There are also
hundreds of other observing tools such as Doppler radars and wind profiles that are a part of regional and bilateral
data exchanges that use the facilities of the WWW.

7. The space-based subsystem continues to evolve and grow. The present operational constellation includes at least
three polar-orbiting and six geostationary satellites. They produce real-time meteorological data on aregular basis
many times a day through direct broadcast to thousands of locations in over 130 States. The geostationary
component, consisting of satellites provided by China, India, Japan, Russian Federation, United States of America
and EUMETSAT, provides a continuous view of weather systems from 70 degrees north to 70 degrees south with
considerable overlap in most cases.

8. Thiscapability dlowsfor the detection, at the earliest stages, the development, growth, and movement of most
major cyclones and stcormson agloba basis. Thisiscertainly one of the most significant contributions to the world’s
efforts to provide early warning in support of natural disaster reduction. In addition, the geostationary satellites
provide tracking of identifiable features, such as clouds, water vapour, and ozone in consecutive satellite images that
provide determination of wind velocity at several layers in the atmosphere. These fields along with temperature
profiles from several geostationary satellites are important input to numerical weather prediction, particularly in
support of tropical cyclone warnings and forecasts.

9. Polar orbiting satdllites are principaly used to obtain three main quantitative measurements: daily global cloud
cover; surface temperature; and most important, measurements of the vertical temperature and water vapour in the
atmosphere. At present, polar-orbiting satellites are provided by the Russian Federation and the United States, but
several other parties, including EUMETSAT and China, are expected to add to this constellation in the next few
years. The polar satellites are used on alimited basis for acquiring profiles of atmospheric temperature and moisture
primarily in areas not adequately covered by surface-based subsystems mostly in the southern hemisphere and high
latitudes such as the Arctic and Antarctic.

10. The GOS continues to develop as a composite system with no single observing component or measuring
technique able to provide the total required data set. The integration of conventional and remotely sensed data
remains an area of technological development for the coming decades supporting all scales of motion from local to
global.

11. Themost promising aress for observation improvement are related to the use of navigational satellites, such as
the Global Positioning System (GPS), in conjunction with low Earth orbiting satellites. Through the atmospheric
occultation technique, it will be possible to derive high-quality profiles of temperature and moisture for a large
segment of Earth's troposphere. Thistype of technique not only holds promise for areas that were difficult to observe
in the past, but also at potentialy low cost. With the demise of the omega navigationa system, the GPS has now
become the mgjor mechanism for deriving wind velocity from balloon launched radiosondes. It is also expected that
complete vertical profiles of wind velocity will be possible within the next decade from laser instrumentation on
newly developed small satellite systems.

12. Theglobal telecommunications system (GTS) comprises the arteries, heart and veins of the WWW. All GTS
components must operate well if observations and forecast products are to be collected, processed and disseminated
to national meteorologica services. The GTS conveys daily more than the equivalent of 70 million characters of data
and over 2,000 weather charts, operating with a degree of speed, automation and efficiency not even conceived at
its beginning. Since that time, it has evolved into three cascading levels: the main telecommunication network
(MTN); the regional meteorological telecommunication networks (RMTNS); and the national meteorological
telecommunication networks (NMTNSs).
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13. TheMTN isthe core of the GTS, composed of 23 circuits. Operating at up to 64 kbps, it links together the three
world meteorological centres (WM Cs) to the regiona specialized meteorological centres (RSMCs) and 16 regiona
telecommunication hubs (RTHs). Through the RMTNSs, the RTHs provide major access for the national
meteorological centres of the WWW'’s 185 members. This is accomplished through 300 point-to-point circuits,
satellite-based data dissemination and broadcast systems and, in a few cases, VHF and HF radio. The
telecommunication techniques and procedures now in usein the GTS are based on advanced international standards
for data communications and computing, including X.25 and TCP/IP protocols. Thereis an increasingly complex
use of space technology in the GTS, particularly in point-to-multipoint communications.

14. Satellite-based data collection and dissemination systems are essential in those geographical areas where
conventional telecommunications cannot provide cost-effective services. Also, data collection and position fixing
systems (such as service ARGOS) are most important in remote locations such as ocean and mountain aress. Both
public and private satellite-based services such as INMARSAT and the data collection missions on meteorol ogical
satellites are used particularly in acquiring the data from ships and data buoys.

15. The global data-processing system (GDPS) consists of a three level system of centres operated by WMO
members. They include the world meteorologica centres located in Melbourne, Moscow and Washington, where
numerical models are used on an operational basis to provide globa and hemispheric forecast guidance on time
scaes out to days and weeks along with climate monitoring. The second tier of the GDPS includes the 34 RSMCs
that provide numerical weather guidance on aregional geographic basis or regarding a specific set of applications.
For example, there are five centres devoted to providing guidance on tropical cyclone track warnings and forecasts,
nine centres that are prepared to provide atmospheric transport model forecasts for environmental emergency
response in the event of anuclear accident, or arelated natural disaster such as volcanic eruption. In addition, there
isagpeciaized centre, the European Centre for Medium-range Weather Forecasts (ECMWF), that provides forecast
guidance on aworldwide basis out to 10 days from sophisticated numerical models.

16. The ultimate responsibility for the provision of weather and climate services, particularly warnings of severe
and extreme weather aswell as climate events and episodes of degraded environmental quality, rests with national
meteorological services. As aresult, each participant had to establish a real-time capability to process guidance
material related to weather analyses and forecasts specifically to meet national needs.

17. Finaly, the entire WWW has been aready significantly upgraded by the use of many of the space-based
communication fegtures; for example, it has proved the ability to use low electrical power at remote locations. This
isfurther enhanced by the ahility for highly reliable point-to-multipoint and point-to-point communications. While
this has dready been implemented in the WWW for the Americas, there is still a need for improvement in data speed
and its application to other WM O regions, particularly in the Pacific and parts of Asia.

B. Satellites of the European Organization for the Exploitation of M eteor ological Satellites

18. The European Organization for the Exploitation of Meteorological Satellites (EUMETSAT) is an
intergovernmental organization of 17 western European States (Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Irdland, Italy, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey and the
United Kingdom of Great Britain and Northern Ireland). Its primary objective isto establish, maintain and exploit
European systems of operational meteorological satellites. The activities of EUMETSAT substantially contribute
to a globa meteorological satellite observing system coordinated with other spacefaring nations. In addition to
essential input to numerical weather prediction systems, the capacity of weather satellites to gather long-term
measurements from space in support of climate change studiesis of growing importance. Since December 1995,
EUMETSAT is operating from a new purpose-built control centre in Darmstadt (Germany). This centreis part of
anew ground system that includes a primary ground station in Fucino (Italy) and data up-link stationsin Bracknell
(United Kingdom), Toulouse (France) and Rome (Itay).
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19. EUMETSAT geodtationary satellite programmes include the continuation of the current M eteosat system until
at least the year 2000 with a second generation under development for the years until 2012. EUMETSAT has now
launched three satdllites of the operational M eteosat series and afourth of the same design is being constructed under
a new contract. These satellites enable operations to be assured until the end of the present decade. The M eteosat
system provides continuous and reliable meteorological observations from space to a large user community. In
addition to providing images of Earth and its atmosphere every 30 minutes in three spectral channels (visible,
infrared and water vapour), arange of processed meteorologica parametersis also produced. M eteosat a so supports
the retransmission of data from data collection platformsin remote locations, at sea and on board aircraft, as well
as dissemination of meteorological information in graphical and text formats.

20. With the progression of science, and developments in the accuracy of numerical weather prediction, the need
for more frequent and comprehensive data from space has evolved. This has led to the current work on the M eteosat
Second Generation system. The new satellite will be spin-stabilized like the current generation, but also have many
design improvements, including a new radiometer which will produce images every 15 minutes, in 12 spectral
channels. The more frequent and comprehensive datawill also aid forecasters in the swift recognition and prediction
of dangerous weather phenomena such as thunderstorms, fog and explosive development of small but intense
depressions, which can lead to devastating windstorms. In cooperation with EUMETSAT, ESA isresponsible for
the development of the first satellite planned for launch in the year 2000. Construction of follow-on models, their
launches, development of a new ground system and operations are being implemented by EUMETSAT so that
regular observations are provided from space from 2002.

21. While geostationary satellites provide a continuous view of the Earth disc from an apparently stationary position
in space, the instruments on polar orbiting satellites, flying at a much lower altitude, provide more precise detail
about globa atmospheric temperature and moisture profiles. The lack of observational coveragein certain parts of
the globe, particularly the Pacific Ocean and continents of the southern hemisphere, has led to an increasingly
important role for polar orbiting satellite data in numerical weather prediction and climate monitoring.

22. EUMETSAT iscurrently preparing the European component of ajoint European/United States polar satellite
system. It plansto assume responsibility for the “morning” (referring to alocal time of overfly over a given surface
region) satellite, while the United States will continue with the “afternoon” coverage. Plans call for EUMETSAT
ingrumentsto be carried on the METOP satellite, developed in cooperation with ESA, for launch in 2001. METOP-
1 should bethefirst of aseries of operational satellites providing service well into the second decade of the twenty-
first century.

C. Satellites of the National Oceanic and Atmospheric Administration

23. The United States National Oceanic and Atmospheric Administration (NOAA) operational environmental
satdlite system comprises the Geostationary Operational Environmental Satellites (GOES) and the Polar-Orbiting
Operational Environmental Satellites (POES). One of the two operational (there is usually one back-up satellite
available) GOES satd lites monitors North and South Americaand most of the Atlantic Ocean, while the other North
America and the Pacific Ocean basin. The two satellites operate together to provide images of the Western
hemisphere both day and night. Complementing the geostationary satellites are two POES. Continuously circling
the Earth in Sun-synchronous orbit at about 850 km dtitude, these satellites support large-scale, long-range
forecasts. Operating as a pair, they ensure that observations of any region of the Earth are no more than six hours
old.

24. Theimproved resolution and dynamic range of the GOES spacecraft allowed for the development of advanced
image products and virtua real-time forecasting techniques. With the new generation of GOES, imagery was taken
over the continental United States and coastal waters, Hawaii and Alaska once every 15 minutes under normal
operational modes and at approximately 7.5 minute intervals when severe weather threatened. In special cases,
anaysts obtained imagery over hurricanes at one-minute intervals and over tornado thunderstorms once every 30
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seconds. Satellite sensors a so detect ice fields and map the movements of sea and lake ice. The rapid scan imaging
made a number of exciting new quantitative observations possible.

25. Techniciansingtdled ademondtration, evaluation, and training program that allows for the receipt and analysis
of digital GOES imagery at more than 50 National Weather Service field offices. The capabilities of using digital
GOES imagery significantly improved the use of satellite imagery for virtual real-time forecasting at those offices.
Thefamily of experimental products to forecast and predict flash floods include precipitation estimates that covered
the entire GOES image derived from the GOES 8 Automatic Flash Flood Precipitation Algorithms, precipitation
efficiency analyses for detecting precipitable water plumes, and soil wetness indices for flooded areas and ground
conditions prior to flash flood.

26. NOAA began developing agridded cloud product from the GOES 8/9 imager as areplacement for the sounder
product. Other cloud-related research with GOES imager data included images to detect fog by use of temperature
differences, aircraft icing risk images, and an aerosol optical thicknessimage. In October 1996, NOAA’s National
Environmenta Satellite, Data, and Information Service (NESDIS) began regularly producing an experimenta version
of the GOES infrared histogram programme for the National Weather Service's Climate Prediction Center.

27. NOAA polar-orhiting satellites track atmospheric variables and patterns that affect the weather and climate over
the land surface and provide atmospheric and oceanographic data. They also provide visible and infrared radiometer
data used for imaging, radiation measurements, temperature profiles, and sea surface temperatures, as well as
measurements important to long-term globa climate change, ozone depletion, oceanographic variables, and land
surface change. Their signals are processed (usudly in real-time) into environmental information by national civilian
and military organizations, private sector companies, researchers, schools and foreign users. The Presidential
Directive of 5 May 1994 ordered the consolidation of the United States civilian and military polar-orbiting
environmental satellite programmes. This consolidation calls for the Departments of Commerce and Defense to
merge their respective programmes and for NASA, through its Earth Observing System, to provide new remote
sensing and spacecraft technologies.

D. Chinese meteorological satellites

28. China, asacountry with vast territory, complicated westher and large population, isin urgent need for improved
accuracy of weether forecadts, particularly for early warning of dangerous wesather conditions like tropical cyclones,
storms, cold waves and hail. China began the devel opment of its satellite meteorological systemsin the early 1970s,
began to participate a the Coordination Group for Meteorological Satellites (CGMS) in 1986 and became a member
in 1989. The first Chinese polar meteorologica satdlite, FY -1A, was successfully launched in September 1988. FY -
1B was launched in September 1990 and FY -1C is scheduled for launch later this year.

29. TheFY-lisathree-axis stabilized satellite with a hexahedron main body and two solar panel wings mounted
on each Sde aong theflight direction. Itstasks are to obtain visible and infrared radiation data from the atmosphere
from the onboard scanning radiometer (ground resolution of the analog image is 4 km, of the digital image 1.1 km);
remotely sense the ocean by two visble light channels of the radiometer; and monitor the composition of cosmic rays
by the space environment monitor. Its standard Sun-synchronous orbit has an inclination of 99 degrees, altitude of
870 km and orbital period of 102.86 minutes.

30. Inthe 1980s, emphasis was put on the development of a geostationary meteorological satellite, the FY-2. The
FY-2(02) satellite was successfully launched by a Chinese LM-3 rocket on 10 June 1997. On 17 June, it was
positioned over the equator at 105 degrees East longitude. The first images were obtained on 13 July and the satellite
was declared operational on 1 December 1997. The main functions of the satellite are to: obtain day-night pictures
and chart water vapour distribution in visible, infrared and water vapour channels of the scanning radiometer;
disseminate high-resolution digital stretched cloud pictures, low resolution cloud pictures and weather charts for
facsmile broadcasting to the meteorological dataterminals at home and abroad; collect meteorological, hydrological
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and oceanographic datafrom data collecting platforms; and monitor the solar activity and the space environment by
the on-board Space Environment Monitor.

31. TheFY-2sadliteisdua-spin stabilized, its main cylindrical body is spinning 100 times per minute and its C-
band, S-band and UHF-band antennas are mounted on the de-spun part. The apogee motor is located at the bottom
of the satellite and after its separation, the total length of the satellite is reduced to 3 metres. The designed lifetime
isthree to four years and the solar cells provide 3,000 W of power at the end of life.

E. Applications of satellite meteorology in the Republic of Korea

32. The spatial and temporal distribution of moisture in the atmosphere is of major meteorological significance.
Meteorologica satellite observations can provide much needed information on globa and regional moisture
digtribution at higher temporal resolutions. These calculations, although promising in many aspects, have yet to be
fully developed. In particular, current infrared estimates do not have sufficient accuracy for numerical weather
predictions. In the Republic of Korea, an attempt has been made to retrieve the moisture fields of the 1994 and 1995
changmas (rainy fronts).

33. Examination of changma moisture fields, corresponding to the variation and structure of the East Asian
monsoon and subtropic high, is urgently needed for predicting changma characteristics (intensity, duration, onset
and offset times, efc.) because this is the source of water over the peninsula of the Republic of Korea and the
Demoacratic People’ s Republic of Korea. The vast mgjority of annual precipitation for this region falls between late
June and August. The area of heaviest rainfall usually migrates northward during this period, from the southern
coastal areas and then up to the border between China and the Democratic People' s Republic of Korea, according
to the monsoon front.

34. Thetota precipitable water fields, derived from the measurements of the TIROS Operational Vertical Sounder
(TOVS) ingtrument on NOAA satellites for 1994 and 1995 changmas, revealed an apparent contrast between two
significant moisture features corresponding to the evolution of the moving monsoon front. According to preliminary
results, the total precipitable water fields seem to be largely controlled by the horizontal transport of water from the
north-western Pacific Ocean, which plays a dominant role in maintaining and migrating its characteristics toward
the peninsula.

F. Climate variability and the El Nifio effect

35. 1n 1985, climatologists started serious investigations into whether it was feasible to make predictions beyond
short-term weather forecasting. They were looking for seasonal predictions on a globa scale, and naturally they
sdlected the only clearly visible circulation anomaly on our globe which has obvious consequences to many nations.
El Nifio is an oceanic and atmospheric phenomenon in the Pacific Ocean, during which unusually warm ocean
conditions appear along the western coast of Ecuador and Peru, causing climatic disturbances of varying severity.
Theterm El Nifio (Spanish for “the child” and referring to the infant Jesus Christ) originally was used to describe
thewarm southward current that appears in the region usually during the Christmas season, but it is now reserved
for occurrences that are exceptionally intense and persistent. These occur every three to seven years and can affect
climates around the world for more than a year. Because a fluctuation in air pressure and wind patterns in the
southern Pacific accompanies El Nifio, the phenomenon isaso known asthe El Nifio Southern Oscillation, or ENSO.

36. Theclimate disturbances caused by El Nifio occur when sea surface temperatures in the south-eastern tropical
Pacific are unusudly high. Normally, the warm waters are confined to the western tropical Pacific, with temperatures
morethan 10 Celsius degrees higher than the eastern waters of coastal Peru and Ecuador. The air pressure is quite
low over the warmer waters. Moist air rises in the region, causing the clouds and heavy rainfal characteristic of
south-eastern Asia, New Guinea, and northern Australia. In the eastern Pacific, the water is cold and air pressure is
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high, creating the typically arid conditions along coastal South America. The trade winds blow from east to west,
pushing Sun-warmed surface waters westward and exposing cold water to the surface in the east.

37. During El Nifio, however, the easterly trade winds collapse or even reverse. Asthe slight weakening of the winds
causes amodest changein sea surface temperatures, the change in wind and pressure increases. The warm water of
the western Pacific flows back eastward, and sea surface temperatures increase significantly off the western coast
of South America. Asthis happens, the wet weather conditions normally present in the western Pacific move to the
eadt, and the arid conditions common in the east appear in the west. This brings heavy rains to South Americaand
can cause droughts in south-eastern Asia, India, and southern Africa

38. Researchers have also learned that El Nifio isthe warm phase of a cycle that includes a cold phase, caled La
Nifia, which appears when surface water in the eastern Pacific is abnormally cold. There has been less scientific
interest in La Nifiain the past two decades because there have been fewer cold events than warm ones. Although
there are d'so westher anomalies associated with La Nifia, researchers have yet to focus significant attention on this
part of the cycle.

39. Thegloba impacts of El Nifio are varied and far-reaching. They typically include drought in southern Africa,
Ethiopia, north-east Brazil, Indonesia, eastern Austrdia, southern Philippines and Central America. Flooding islikely
to occur in northern Peru, southern Ecuador, southern Brazil, northern Argentina and Uruguay, among other
locations. And in India, the rain-bearing life-giving monsoon tends to become irregular, making food production less
reliable. Scientists have linked the El Nifio that began in 1997, for example, to extraordinarily dry conditions that
withered crops and caused widespread forest firesin Indonesia, Malaysia and parts of Brazil, not because people
were less cautious than usua, but because of extreme drought. In Indonesia, the fires covered more than one million
hectares of rain forest, producing a thick, smoky haze that blanketed much of south-east Asiafor several months.
Air pollution from the fires was blamed for causing tens of thousands of respiratory infections in Indonesia and for
the widespread cancellation of air traffic in the region.

40. In countries such as Zimbabwe, where the economy is critically tied to maize production, the effects of drought
can be devastating, while farmers in western South America can benefit by planting morerice instead of anormal
crop of cotton during an El Nifio, as they are likely to experience heavier than normal rainfall. The economic
consequences therefore of El Nifio can be staggering. Over $8 hillion in damages can be directly attributed to the
1982 El Nifio. Economic effects caused by the 1997/98 El Nifio have not been assessed yet, but they are expected
to be very high.

41. The wesather forecasts of the 1997/98 El Nifio have been available well in advance and there were about 60
countries which could have benefited from them. However, most of the local governments did not react properly.
Now, thesituation is Slowly improving and more people are paying attention to El Nifio and to its forecasts. Some
groups are starting to take preventive measures to cope with its effects. Vaccination programmes in Ecuador, for
example, have sought to inoculate people againgt waterborne diseases that might be unleashed as a result of flooding.
In many regions, sewers and drainage infrastructures are being cleared of debris to permit water to flow more freely
through the system. Berms are being constructed along vulnerable coastal areas. Emergency flood plans are being
developed and people advised on how to manage the scarce water resources in case of drought.

42. The El Nifio event of 1982/83 was considered the most severe of the 20th century. Other recent occurrences
beganin 1972, 1976, 1987, 1991 and 1994. But some scientists believe that the El Nifio of 1997/98 may one day
be known as “the climate event of the century”. Generally, there are more frequent and stronger El Nifios now,
compared with a few decades ago and the first half of the century. There are suggestions that human-enhanced
greenhouse effects—the buildup of gases such as carbon dioxide, methane, and ozone that trap the Sun’s heat within
the Earth’ satmosphere—is fundamentally altering El Nifio by artificially warming Earth’ s atmosphere. To answer
this question, it would be necessary to have data going back afew hundred years. But instrumental records started
in 1850 at the earliest. Thisiswhy the World Climate Research Programme has started paleoclimatic studies as well
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as attempts to reconstruct from isotope analysis of old trees what has happened since 1723 on aglobal scale. The
project of establishing a global picture of circulation anomalies since that time could be finished by 2005 or 2010.

43. The 1982/83 event also fudled amajor international research effort to improve scientific knowledge of El Nifio
in order to forecast the onset of the phenomenon several months to a year in advance. The effort, which beganin
1985 and ended in 1994, was called the Tropical Ocean and Global Atmosphere (TOGA) programme. Thiswasthe
firgt attempt to produce redlistic forecasts of sea surface temperature anomalies for periods of up to 12 months. The
TOGA programme utilized new advances in technology to study El Nifio, including speciaized weather satellites,
ocean-borne buoys equipped with sophisticated sensors and powerful computer weather models.

44. Asareault of the basic infrastructure established by the TOGA programme, the 1997/98 El Nifio event will be
the most closely watched in history. Researchers, for example, rely on a network of moored and drifting buoys
deployed across the Pacific Ocean to monitor water temperatures at various depths, wind velocity and direction,
ocean currents, humidity and air temperature. This network, known as the Tropical Atmosphere Ocean (TAO) array,
isjointly administered by France, Japan, the Republic of Kores, the United States and other Pacific Rim countries.
Information from the array is relayed by satellite to research centres on areal-time basis.

45. The on-the-spot monitoring system (down to one-kilometre scal€), aswell as the space segment for collecting
measurements and delivering them near-real-time to oceanographic and meteorological centres are essential for the
development of complex computer models and generation of reliable forecasts. For example, the European Centre
for Medium Range Weether Forecasts (ECMWEF) isnow using an 18-year series of weather observations to validate
their predictions. Thus, if recent observations correspond with some of these series, specialists know that they are
on aright track and can make their predictions available to the public. Thiswas the case last December, when they
correctly predicted the winter situation for the next two months. The ECMWF forecasts are now available on the
Internet.

46. The most advanced method of predicting weather parameters now in useis the so-called ensemble prediction.
It starts with the devel opment of a complete three-dimensional model of the ocean-atmosphere system. New data are
included and then the mode! isrun several times with dightly different (afew days difference) starting dates. The
degreeinwhich individua predictions differ from each other shows the strength of the whole prediction. It is usually
much better in the Pacific than in Europe, because chaotic weather systems over Europe make the predictions very
difficult. On the other hand, these systems dump large anomalies over Europe and spare the continent of effects such
as El Nifio.

47. Itisevident that weether forecasting isimproving significantly in recent years. However, even when all the space
projects and agencies for agloba weather observing system are fully implemented, there will still be several gaps
in necessary input data by 2005. There il will not be a complete three-dimensional monitoring of liquid water and
icein the aimosphere to a degree that is needed for good parametrization of clouds. The second major gap will still
persist in the monitoring of soil moisture. In many places, atmospheric moisture depends on the storage of water in
the soil. Plants are able to use this water and bring it back to the atmosphere, where it can in turn feed the
precipitation. Unfortunately, thereis no easy way to measure this parameter from space. There are some experimental
methods to obtain soil moisture values indirectly from satellite microwave data, but they are far from operational .

48. A third gap in meteorologically important data that will also likely persist into the next century is the imprecise
knowledge of the shape of the globe—the so-called geoid. Satellite altimetry can measure the sealevel to an accuracy
of severd millimetres. However, in order to derive from these data the information on sea currents and other changes
in the time scale of about 10 days, the geoid should be known at least with the same precision. This is why
atmogspheric scientists and oceanographers are supporting efforts of other scientists for so-called gravity missions.

G. Tropical Rainfall Measuring Mission
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49. The Tropical Rainfall Measuring Mission (TRMM) isthefirst satellitein NASA’s Mission to Planet Earth
programme. It isajoint mission between Japan and the United States, with strong scientific participation from other
countries, including Australia, Brazil, France, Isragl, Italy, Singapore, Thailand and the United Kingdom. The
TRMM spacecraft was launched successfully by the Japanese H2 rocket from Tanegashima spaceport on 27
November 1997. The largest science instrument on the TRMM spacecraft is the precipitation radar, the first rain
profiling radar to be flown in space. Its sampling resolution is about 4 km spatially and 250 metres vertically. In
addition, the satellite carries a five-channel passive microwave imager, avisible/infrared sensor, alightning imaging
sensor, and aclouds and Earth radiant energy monitoring system. The spacecraft is orbiting at an altitude of 350 km
with an inclination angle of 35 degrees. Theinitial instrument checkout was completed and al five instruments are
in excellent condition so that the data acquisition phase has already begun.

50. The three scientific objectives of the TRMM mission are to obtain and study multi-year science data sets of
tropical and subtropical rainfall measurements; to understand how interactions between the ocean, air, and land
masses produce changes in globa rainfall and climate; and to improve modelling of tropical rainfall processes and
their influence on global circulation in order to predict rainfall and its variability at various space and time scales.
The second objectiveis closely connected with investigations of normal atmospheric circulation (so-called Walker
Circulation) and anomalieslike El Nifio. There are dready insrumentsin space to track climatic anomalies, including
sea-surface temperature, ocean waveheight and wind stresses. TRMM s the latest member of these monitoring
devicesand it isthe only one that can track vertical profiles on precipitation anomaly associated with El Nifio.

51. TRMM will provide the scientific community with data and information about tropical rain systems and the
global latent heating time series, improving understanding of the global energy budget and climate variability in
different time scales. However, atmospheric dynamics are very complex and TRMM will only provide data for three
to four years. There will be alot of longer-term phenomena which cannot be registered by TRMM. Therefore, there
aredready plansfor afollow-on missonto TRMM, which could be launched around 2002 into slightly higher orbit.

52. The primary objectives of thefollow-on misson are: to study the role of horizontal-vertical distribution of latent
hesting fields on globd climate variations at different time scales, to extend tropical rainfall time series for four more
years; to have data synergy with Earth Observation Satellite instruments; and to provide more accurate inputs for
the planned Global Climate Mission. The two key instruments of this mission would be a dual-frequency Doppler
radar and a five-frequency channel radiometer.

53. The radiometer capability will be comparable to the TRMM microwave radiometer but the new radar will be
significantly more powerful. For example, it could measure vertical motions associated with precipitation (TRMM
does not have this capabiility because of budgetary reasons). This capability will significantly improve the accuracy
in retrieving the latent heating profiles, which recently have been shown to be very sensitive to vertical air motion.
The new radar will also have a second, 35 GHz radar frequency so that it can measure very light rain aswell asice
particles.

H. Disaster management using I ndian remote sensing satellites

54. Developing countries, with their diverse agro-climatic situation, high and unstable mountains, perennial
waterways coupled with peak seasond discharge, arid and semi-arid ecological conditions, are vulnerable to drought
and desartification. Ironically, most of the large-scale natural disasters predominantly occur in the tropical regions,
which encompass most of the developing countries that have no capability to withstand the heavy lossesinflicted
by such disasters. Hence, redlization of an efficient disaster management system, which could address the social
issues related to disaster mitigation, would help in reducing the impact of disasters on the vulnerable socio-economic
profile of developing countries.

55. An effective system consists of three main components: disaster warning, management and relief. Clearly, the
most important application of satellitesisin detecting, providing and delivering early warning of impending disasters
such as floods, droughts, cyclones and even forest fires. Continuous monitoring by both geostationary and low
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orhiting satdlliteslike GOES, INSAT, METEOSAT and NOAA is capable of providing early warning on cyclones
and floods. Remote sensing satellites have proven their capability to predict the onset of droughts by monitoring
vegetation on a continuous basis. Forest fires, environmental hazards, volcanic eruptions and even propagation of
desert locust phenomena can be detected well in time by remote sensing satellites like Landsat, SPOT and Indian
Remoate Sensing Satellite (IRS). Data relay and communication satellites have the ability not only to deliver early
warnings on various disagters, but also in disseminating requisite information on awareness and educating the local
peoplein preparing themsaves to face such hazards. L ocale-specific unattended Disaster Warning Systems (DWS),
installed by India along the vulnerable eastern coast of the country, using communication and meteorological
capability of INSAT multi-purpose geostationary satellites, have proven their immense value in providing timely
warning on cyclone and flood disasters over the last ten years.

56. Space technology for flood monitoring and management has been successfully made operational in India. Near
real-time monitoring and damage assessment of major flood events are being carried out using the Geographic
Information System (GIS) for the Brahmaputrariver basin to provide information on flooded areas and damage to
croplands, roads and railtracks. The GPS system is used to aid development of aDigital Elevation Model (DEM)
of aflood-prone areain Andhra Pradesh State, to enable assessment of spatial inundation at different water levels
intheriver. When the satellite derived land cover/use and ground based socio-economic datais draped over DEM,
flood vulnerability can be assessed to provide location-specific flood warnings. Microwave datafrom ERS-1 isaso
used in conjunction with optical datato overcome the limitation of cloud cover.

57. A remote sensing based National Agricultural Drought Assessment and Monitoring System (NADAMS) for
country-wide monitoring in India has been developed and is being used for operational monitoring. NADAMS
integrates the rainfall and aridity anomaly with a vegetation index data set to provide redlistic assessment of
droughts. Initialy, biweekly drought bulletins for 246 drought-prone digtricts of the country were issued to concerned
user agencies at al levels for necessary action. Based on the user feedback, the second phase of NADAMS, which
includes detailed monthly drought assessment in terms of spatial variability and impact on crop/fodder production,
was launched in 1992.

58. Satellite remote sensing based Integrated Mission for Sustainable Development (IMSD) is a unique Indian
experience to evolve action plans towards combating droughts in the backdrop of socio-economic conditions of
watersheds. The implementation of action plans has resulted in: reducing the run-off loss to one half; raising the
water level from 0.9 to 5 metres due to impact of check dams and percolation tanks; and enhancing the agricultura
productivity by a magnitude of two to five. Similarly, in atypica drought-prone region of Uma Gani watershed of
Chandrapur District, these action plans were implemented with the active involvement of district officials, farmers
and NGOs. There has been aremarkable change in the overall status of the watershed. Such efforts demonstrate that
the mission of drought proofing/mitigation is accomplishable with the help of remotely sensed data, properly
integrated with other collateral information.

59. Earthquake risk assessment involves identification of seismic zones through collection of geological/structural,
geophysical (primarily sseismological) and geomorphological data and mapping of known seismic phenomenain the
region (mainly epicentres with magnitudes). Satelliteimagery could be used in delineating neotectonic structures and
to darify seismo-tectonic conditionsin earthquake risk zones. Space techniques have aso overcome the limitation
of ground geodetic surveys and have become an essential tool to assess the movement/displacements along faults
and plate boundaries to even millimetre-level accuracy. Thisinvolvesthe Very Long Basdline Interferometry (VLBI),
the three-dimensiona differential interferometry (D-INSAR) and the GPS system.

60. A number of studies have been carried out in India using satellite data and aerial photographs to develop
appropriate methodologies for terrain classification and preparing maps showing land hazard in the Garhwal
Himaayan region, the Nilgiri hillsin South Indiaand in the Sikkim forest area. In the Tehri dam reservoir periphery,
theseimages have helped in identifying 71 potential landslide areas. The exercise carried out in Niligiris has helped
in delinegting landdide hazard zones and identifying areas least prone to this hazard, where house building activities
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can be taken up. The availability of one-metre resolution data from the future satellites can easily help in delineating
contour levels at two-metre intervals making space remote sensing a highly cost-effective tool in this regard.

61. Aninnovative use of INSAT spacecraft has been in theimplementation of the unique, unattended |ocal e-specific
DWS, consisting of over 150 disaster warning receiversinstalled in selected cyclone prone areas of the country,
designed to provide warning to coastal villages about an impending cyclone. Since the commissioning of DWS and
itsfirst operational use for disaster warning in 1987, it has become a vital disaster mitigation mechanism. The most
memorable use of DWS was during the cyclone that hit the Andhra Pradesh coast on 9 May 1990, enabling the
Government to evacuate over 1,700,000 people and thus saving thousands of lives and livestock in this area.
Additionad DWS units are being established to cover the entire coastal areas of the country. Cyclonesin the southern
hemispheric Indian Ocean are also regularly monitored by INSAT and advisories are issued to various countries of
thisregion.

62. Having successfully demonstrated the potentid of Earth observation and communication satellites in addressing
various aspects of disaster warning, mitigation and management, the Indian efforts in the coming years puts emphasis
on synergetic use of the systemsand arriving at the Integrated Disaster M onitoring Management System. While the
IRS satellite series provide the required data on terrain features and topographic aspects as well as on the spatial
extent and distribution once the disaster occurs, the INSAT series of satellites are planned to be used for ensuring
appropriate connectivity and flow of information, including dissemination of disaster warning signals. Besides, the
INSAT series are multipurpose missions, carrying meteorologica payloads, the data from which are being effectively
used for anumber of applications related to disaster management. The realization of such an integrated system also
calsfor appropriate interface with concerned central state departments, agencies, as well asinvolvement of alarge
section of society starting from the decision makersto grass-root level officias. Efforts have already been initiated
and the realization of the system on a pilot scale is targeted by 2000.

I. Desert monitoring in M orocco and other countries of the M editerranean region

63. On theregional and national level, the most useful are the data from the NOAA polar orbiting satellites. The
standard resolution data enable monitoring on a weekly, monthly and yearly time scale of the natural vegetation
cover. Frequently used parameters comprise abedo (AL), normalized difference vegetation index (NDVI), and
surface temperature (ST) and they can be used to characterize the hydraulic stress in soil and zones prone to
desartification. The FAO project ARTEMIS isaimed at production of monthly maps of the vegetation index for all
of Africa. For the Sahd region, such data are already available for a nine-year period. The European Union projects
TREES and FIRE provide data on deforestation and presence of forest firesin tropical regions.

64. Inthe Mediterranean region, there are many additional regional projects. Thefirst category is directed towards
the development of new databases: project CEO-DIN connects existing databases in different organizations (FAO,
Joint Research Centre of the European Commission) through the Internet. The programme MEDALUS is developing
an information database for climatological and socio-economic studies in southern Europe.

65. The second group of regional projectsis related to the monitoring of environmental degradation by remote
sensing technology. Project DEMON is devoted to mapping the soil degradation and vegetation changes in the
Mediterranean area, while EFEDA is studying the interaction of biology and climatic factors at different stages of
the local development. The third group of projects (ASM ODE, in cooperation with the Netherlands and Spain, and
CAMELEO) are developing methodologies of evaluation of desertification data obtained by the remote sensing
technique.

66. Thereareaso national programmes in countries like Jordan, Kenya and Morocco. In Jordan, the existing GIS
data enabled distinctions to be made between four types of desertification (dight, medium, severe and very severe).
In Kenya, the GIS data were used within the framework of the FAO/PNUE project and in Morocco of the similar
GEQOSTAT project. The necessary calibration and correction of data (geometric, radiometric and atmospheric) was
provided within the framework of the AGRIMA programme.
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67. A pilot project to investigate the vegetation on the Maamora forest region (150,000 hectares) using SPOT data
should result in a map (scale 1/50,000) of the forest changes and their statistical inventory. In principle, such
inventories of vegetation, soil composition and moisture are perfect tools for further detailed desertification
monitoring. The final goal is the development of the complex information system on desertification SID (Systéme
d information sur la désertification), enabling an integration, compilation and analysis of data diagnosing the local
ecosystem. Thefirst step towards this system isthe project SAND (Space Assisted Network Against Desertification),
proposed by the International Space University in Strasbourg, France.

J. Land cover studiesusing meteorological satellitesin Brazil

68. Data obtained from NOAA environmental satellites are operationally used to provide assessment of weather
information, land cover monitoring and forest fire outbreaks in Brazil. In the last few years, a number of studies
concerned with land cover variables have been conducted at the Brazilian Institute for Space Research (INPE) using
Advanced Very High Resolution Radiometer (AVHRR) data and other information from NOAA satellites. Theaim
of these sudiesisto monitor vegetation cover and forest fires to understand their effects on global change processes.

69. The knowledge of the state of land surface cover isimportant for understanding the energy exchange process
and other fundamental physical processes which take place at the interface of land and atmosphere. In tropical
countries like Brazil, vegetation covers a significant portion of the land surface and is an important source of
sustenance for the whole population. However, in the last few decades, a significant portion of the Brazilian
vegetation cover has been disturbed by humansto clear land for agriculture, settlements and other different purposes.
Concerned with this problem, several studies have been carried out at INPE to obtain quantitative measurements,
general pattern distribution, and seasonal changes in vegetation on aregional basis using AVHRR data. Also, a
scheme to map forest fires was implemented.

70. Anandysisof vegetation, soil and shade fraction images derived from AVHRR and NDV | vegetation data to
monitor land cover over the State of S&o Paulo, south-east Brazil was performed recently. Six AVHRR images from
21 to 26 June 1993 were composed and used to obtain fraction images over the Sao Paulo State. The vegetation
fraction component values were highly correlated with NDV I values and the vegetation fraction image showed a good
agreement with a regional vegetation map derived from Landsat thematic mapper (TM) images. In general, the
AVHRR-NOAA derived products have a potentia to monitor urban islands, mapping vegetation on aregional scale
and to differentiate forested from agricultural areas. On the other hand, visual analysis between false colour NDVI
images and global vegetation maps shows poor agreement.

71. Theandyssof NDVI monthly composites derived from AVHRR Global Area Coverage (GAC) data over the
Amazonian region and neighbouring areas shows a significant seasonal variability of the following vegetation types:
trangition foret, corrado (savanna) and caatinga (semi-arid native vegetation) cover types. Thisfeatureis useful for
monitoring vegetation types. Y ear to year variability of NDVI monthly data over north-eastern Brazil and the
Amazonian region show strong influence of the El Nifio Southern Oscillation events.

72. Forest fires have been monitored in Brazil since 1988 using meteorologica satellite data. Basically, these fires
are detected as pixelswith very high brightness temperatures or low values of gray shades using AVHRR channel-3
data. This 3.8 micrometre channel is very sensitive to high temperature targets. In general, saturated pixels are
associated with nominal temperatures around 320 K in this channel. However, even afire front with awidth of 50
metres could cause aresponsein afull resolution AVHRR image. From 1995/96, INPE operationally monitored mid-
and late-afternoon fire outbreaks around the country from June though November. A total of 39,778 fire-pixels were
detected in 1995 and 31,944 in 1996, using NOAA-12 data. Mato Grosso and Para were the States which presented
the highest incidence of fire pixes during the study period. They accounted for approximately 50 per cent of the total
number of fires over the entire country.
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[I. OTHER SCIENTIFIC AND TECHNICAL PRESENTATIONS
A. Spacedebrisenvironment and mitigation

73. The United States of America has the longest space debris mitigation experience. Its current policy was
established by Presidential Decision Directive NSC-48/NSTC-8, National Space Policy of 14 September 1996. In
August 1995, NASA's Office of Safety and Mission Assurance issued NASA Safety Standard (NSS) 170.14,
Guiddlines and Assessment Procedures for Limiting Orbital Debris. The Department of Defense (DOD) policies are
defined in DOD Space Policy of February 1987 and in the United States Space Command Satellite Disposal
Procedures of November 1997, and policies of the commercial sector in the Commercial Space Launch Activities
act issued in 1994.

74. The United States space debris mitigation priorities are to make the spacecraft safe by eliminating all stored
energy (propdlants, pressurants and batteries), a the end-of-life; relocate the spacecraft to adisposal orbit (decrease
the perigee of thelow Earth orbit (LEO) to limit orbital lifetime to less than 25 years, and raise the perigee not less
than 300 km above geostationary orbit (GSO) for GSO objects); and, when feasible, do the relocation before
“safing” the spacecraft. Examples of recent operational procedures to minimize debris creation during the launching
phase include the Delta launcher second stages executing depletion burns after executing the payload contact
avoidance manoeuver; pressurants being vented and batteries left on open circuit; Centaur upper stages being vented
at the end of mission and batteries |eft on open circuit; and, Pegasus XL launchers having been modified to provide
for a depletion burn after payload deployment. All newly launched United States upper stages and spacecraft are
modified to eliminate operational debris; retain captive separation devices; keep captive deployment and restraint
devices; and disable pyrotechnic devices.

75. Regarding United States manned spaceflights, the Space Shuttle is being modified to have greater debris and
meteoroid tolerance; the International Space Station (ISS) is shielded to withstand impacts of debris smaller than
1 centimetre in diameter; and collision avoidance manoeuvres are performed to avoid tracked objects both at launch
and on orbit.

76. The Japanese Society for Aeronautical and Space Sciences (JSASS) committee on space debris prevention
design standards published the final report for the Japanese National Space Development Agency (NASDA)
standards and design criteriain March 1996. Based on thisreport, NASDA established the NASDA-STD-18 “ Space
Debris Mitigation Standard” on 28 March 1996. The NASDA Standard includes the following mitigation measures:
passivation of the spacecraft and the upper stages at the end of the mission; re-orbiting the spacecraft and upper
stages at the end of the mission; disposal of objects in geostationary transfer orbit in order not to pose arisk to the
geodtationary orbit; minimizing the debris released during normal operations; and post-mission disposal of spacecraft
from low Earth orbit.

77. NASDA hasdready implemented the draining of residual propellants and helium gas from the H-I1/H-11 second
stage. The release of mechanical devices at satdllite separation and solar paddle deployment has been avoided except
in some particular missions, such as the separation of spent apogee motors for the geostationary meteorological
satellites. In order to prevent unintended destruction of H-11 second stages in space, the command destruct system
isdisabled immediately after injection into orbit and its pyrotechnics are thermally insulated to prevent spontaneous
initiation. The measures adopted for NASDA programmes seem to be relatively inexpensive and have been proven
to be very effective.

78. Strict mitigation measures are applied to all French space agency CNES launches. The basic requirement isto
leave no more than one piece of passivated debrisin orbit per payload. This means the upper stage of the launcher
in the case of asinglelaunch, and the upper stage with link structure in the case of adual launch. The separation of
the payload from the last stage of the Ariane 4 launcher should not generate any other debris (pyrotechnic separation
should be “clean” and remains of pyro bolts should be trapped). The normal use of the upper stage should not
generate other debris; therefore solid propulsion in orbit is avoided and the end-of-life of the batteries and cells
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should not lead to explosions. To passivate the upper stage, pyrotechnic valvesto empty the tanks and decrease the
internal pressures are added.

79. During the development of anew Ariane 5 launcher, passivation requirements were taken into account in the
early design phase. It was decided to provide for adirect controlled re-entry of the main cryogenic stage, even though
it meanstheloss of 500 kilograms of deliverable payload to the geostationary transfer orbit. The passivation of the
upper stage means provision of additional hardware (lines, nozzles, pyrotechnic valve) and reduction of internal
pressurefrom 20to 1 bar in 10 minutes after final injection burn. To avoid collision and pollution of the payloads,
the upper stage should perform a dedicated attitude manoeuvre.

80. Toavoid overcrowding the useful orbits with “dead satellites’ and reduce pollution and collision risks, CNES
is developing disposal procedures at the end of a satellite’s useful life. For low Earth orbits, de-orbit manoeuvres
should induce a destructive re-entry of the satellite into the atmosphere. For GSO, manoeuvres are required to put
the satellite on agraveyard orbit, typically 300 km above GSO. Software to predict potential collisions between the
operationa satellites and registered space debris and other related studies are aso under development.

81. In connection with the introduction of large commercial satellite constellations in LEO, the impact of such a
huge number of satellites on the space and space debris environment has been studied at different institutions, e.g.
at the Defence Evauation Research Agency of the United Kingdom and at the German Ingtitute for Flight M echanics
and Spaceflight Technology of the Technical University of Braunschweig (IFR/TUBYS). Interest has been mainly
focused on the internal collision risk in case of a fragmentation within the constellation on the one hand and its
contribution to the global debris evolution on the other.

82. Studies performed at IFR indicate that the first of these two problems seemsto be negligible, given that the
members of a constellation operate at the same atitude band, often in multiple, nearly polar-orbit planes that are
phased in right ascension and intersect at high latitudes. Nevertheless, a collision of constellation members among
each other is seen as extremely unlikely due to active satellite controlling by the ground stations during the
operational lifetimes and intended de-orbiting strategies afterwards. Even in the event of fragmentation of one
member as a result of a collision with an object of the background debris population, the additional flux imposed
by this fragmentation cloud to the remaining satellites of the constellation is several orders of magnitude below the
background.

83. The second problem, the impact of constellations on the overall debris evolution, is much more severe. The
constellations planned for the future comprise up to several hundred satellites and consequently will contribute
significantly to the accumulated in-orbit area within their altitude regime. In addition, most of these constellations
will operate at an atitude between 700-1,400 km, which is currently the area of highest object density. Hence, the
risk of acollison followed by complete disintegration of the target is increased to a comparatively high level. Most
of the companies projecting such LEO congtellations have agreed to include an end-of-life de-orbiting procedure into
their system concept. But even in theided casethat every satellite launched can be removed after its operationa life,
the collision risk is enlarged significantly due to the steady large number of operational satellites added to the
background population.

84. The ESA Space Debris Mitigation Handbook is to be published shortly. Its purpose is to provide technical
information on the space debris Situation and guidance on how to avoid space debrisin further spacecraft design and
mission planning. This Handbook isintended to be used for these purposes within ESA and in the European industry
aswell asin space research planning. The Handbook has no regulatory character. However, if regulations were to
be introduced in Europe by other documents, reference could be made to suitable paragraphs of the Handbook. An
approach of this kind has already begun, with the drafting of the European Cooperation for Space Standardization
(ECSS), whereinitial paragraphs on space debris are contained and later can include reference to the Handbook.
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85. TheHandbook is printed out as the product of an underlying software. The software controls the text aswell
as all graphical material, such as diagrams, sketches, tables etc. By making changes to the parameters of the
underlying software, the Handbook can easily be updated according to technology and environment changes. The
underlying software calls upon a set of computer codes and space debris environment models and produces the
graphsin the Handbook (or updates thereof) in an automatic editing manner. A loose-leaf book edition is envisaged
in order to update the copies of all users.

86. Specific programmes and techniques are being developed in the Russian Federation to avoid upper rocket stages
from entering into orbit around the Earth. The spacecraft itself is inserted into its working orbit by means of an
additional smaller booster module or apogee stage. Such techniques will be used operationally on the newly
developed Zenit and Angaralaunchers. Work isunder way to reduce the periods of time during which spacecraft and
upper rocket stages remain in orbit in passive ballistic mode. In particular, the modernized Soyuz-2 launcher will
be fitted with a passive braking system consisting of a deployable light construction on its upper stage, increasing
its diameter to 10 metres. The orbital lifetime of the stage could be reduced thisway by afactor of 5 to 6.

87. Inorder to prevent the booster module DM of the Proton launcher from entering into GSO, atechnique is being
examined for itsinsertion into an orbit located in the GSO plane, but at a higher altitude. The subseguent injection
of the gpacecraft into GSO would be performed by means of the on-board engine assembly which remains a part of
the spacecraft body. Measures are currently being taken to remove spent spacecraft from GSO with a view to
preclude any possible collisons. Such disposal measuresinvolving the burn-up of residual propellant in the on-board
engines are currently envisaged for spacecraft in the Ekran and Gorizont series. An analysis of the statistical data
shows that the amount of residual propellant in the engine units makes it possible to increase the atitude of spent
objectsto 200 km above the GSO. In the development of future Russian geostationary spacecraft, the introduction
of special on-board fuel capacity is envisaged, which will make it possible to increase the altitude of spent objects
to more than 200 km above the GSO.

88. Inthe Russian Federation space programme, the following measures are envisaged for preventing explosions:
passivation of spent rocket stages and space objects remaining in orbit, i.e. the release from tanks and gas bottles
of propellants and pressurants that could cause their explosion even after a considerable period of time. It is proposed
to fit the DM upper module of the Proton and second stages of Zenit launchers with appropriate equipment.
M odifications of the on-board power-supply circuits of the Ekran satellite should improve its structural integrity and
prevent accidental creation of debris due to electric faults.

89. The BUFFER computer program has been developed by the Russian Space Agency’s Central Engineering
Research Institute and is now undergoing further refinement for the purpose of calculating the probability of non-
penetration of the hermetic surface of spacecraft and orbital station modules. This program will be used to evaluate
the effectiveness of, and choose optimum parameters for, the shielding of the Russian segment of the ISS. The
accuracy of collision-risk evaluations and the reliability of the chosen design for the I SS shielding depends mainly
on the precision of the space debris modelsin the particle-size range presenting the greatest hazard (1-10 cm). At
present, the mathematical uncertainty with regard to the values of particle fluxesin this size range is afactor of up
to 10. It istherefore essential to develop a more precise model of space debris environment in the ISS orbit on the
basis of experimental data, mainly from the Mir orbital station long-term exposure surface detectors.

90. Russian specidists have compiled a catal ogue of dangerous space debris approaches to the space station (several
million approaches) and an agorithm for deciding whether to proceed with an avoidance manoeuvre. A chain of
technological facilities has been established for this purpose. It is planned to organize an operational information
sarvice and to set up a hardware-software system to identify hazardous situations involving the predicted approach
of orbital stations by larger space debris and avoid collisions. The work is under way to establish a special
telecommunications system linking the command point with the space flight control centre.

91. Thelnternationd Academy of Astronautics supports the position that there are several space debris mitigation
actions that should be initiated immediately to ensure the future viability of space operations. They fall into two
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categories. those requiring minimal impact on the design and operations and those requiring significant changesin
hardware or operations. Both categories of measures do not require development of new technology.

92. Category | comprises those measures that require no or limited changes to the design and cost impacts arein
general minimal. However, they may imply changes in hardware and operations and some performance reduction
may result. Category | measures include the following: no deliberate break-ups of spacecraft that produce debrisin
long-lived orbits; minimization of mission-related debris; passivation (venting, burning to depletion, and battery
safing) of upper stages and spacecraft in any Earth orbit at the end of mission; for spacecraft and rocket upper stages
below 2,000 km with excessfudl, at the end of operations, lower the perigee altitude to minimize the orbital lifetime;
reorbiting of geostationary satellites to adisposal orbit (minimum perigee atitude increase 300 km above GSO);
and upper stages and spent apogee booster motors used to move satellites from the transfer to geostationary orbit
should aso be inserted into a disposal orbit at least 300 km above GSO and freed of residual propellant.

93. Category Il comprises those options that require either significant changes in hardware or operational
procedures. However, no new technology developments are needed. Category |1 options are aimed at removing used
upper stages and defunct spacecraft from orbit within Tmax years (the numerical value should be agreed on by
consensus of dl involved agencies), thus eiminating amajor debris source. They include the following: removal after
end of misson within Tmax years of all rocket upper stages and defunct spacecraft in orbits with an apogee below
2,000 km altitude; removal after end of mission within Tmax years of all rocket upper stages and spacecraft in
geostationary transfer orbits, transfer orbits to 12-h orbits or other eccentric orbits with a perigee atitude below
2,000 km in dtitude; and re-orbiting of upper stages and satellites at the end-of-life into a disposal orbit (as a
temporary measure) for circular orbits above 2,000 km altitude.

94. The debris control measures in categories| and Il can be carried out with existing technologies. According to
the International Academy of Astronautics, the search for new mitigation methods, technica feasibility and
cogt-efficiency should be pursued further. Of great benefit for the space environment would be advanced propulsion
capabilities and reusable launch systems, in particul ar reusable upper stages. Advanced propulsion techniques could
lower cost for de-orbiting or render feasible de-orbiting from high-energy orbits.

95. In 1993, an Inter-Agency Space Debris Coordination Committee (IADC) was formally founded in order to
exchange information on space debris research activities between member space agencies; to review progress of
ongoing cooperative activities; to facilitate opportunities for cooperation in space debris research; and to identify
debris mitigation options. The founding members were ESA, Japan, NASA and the Russian Space Agency (RSA).
China joined in 1995, the British National Space Centre (United Kingdom), CNES (France), the Indian Space
Research Organization (ISRO) in 1996, and the German Aerospace Research Establishment (DLR) in 1997.
Recently, the Italian Space Agency (ASI) applied for membership.

96. The lADC Working Group Chairs are eected to serve aterm of two consecutive meetings. Each member (nation
or organizetion) must be represented in the Steering Group and in Working Group 4 on mitigation. Representation
in other Working Groupsis desirable but not mandatory. Forma mesetings of the full IADC are scheduled about once
a year. All agreements of IADC are made by consensus and these voluntary mitigation measures have proven
effective in both low and geostationary orbits. In the future, however, wide compliance with the full range of
mitigation measures will be needed in order to avoid an uncontrolled growth of the debris population.

B. Russian segment of the International Space Station

97. The Russian Federation has accumulated significant scientific and technological experience in the field of
manned spaceflight. The most recent isthe 12 years of continuous operation of the Mir orbital station. From 1992
t0 1997, there were 14 primary crew expeditions (numbers 11 to 24) and six visiting expeditions at Mir, involving
representatives of France four times, Germany twice, and several other ESA countries. The total duration of foreign
cosmonauts staying at Mir during that period is over 600 days and the recent trend is to extend the duration of
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vigiting expeditions from traditional 7-8 daysto 20-21 days and incorporating foreign cosmonaut researchers into
the crews of primary expeditions.

98. Animportant factor in developing and strengthening international cooperation in space is the Phase One of the
ISS programme, which involves the docking of the United States Space Shuttle at the Mir station and long-duration
stays of United States astronauts at the station. The priority in this programme is given to the basic research activities
(including space medicine, biology and materials science) and testing the advanced technology and processing
equipment. The most important is gaining experience in organizing long-term activities of international crew at the
station, as the precursor to ISS.

99. ThelSSwill be constructed from modules and elements developed by Canada, ESA, Japan, the United States
(the United States segment) and the Russian Federation (the Russian segment). The beginning of orbital assembly
isplanned for late this year and the I SS operational lifetime would be at least up to 2012. The Russian Federation
involvement in the I SS partnership since December 1993 led to the improvement of the project and to the alleviation
of some problems (technical as well as budgetary). For example, there were no means, until the recent redesign, for
fuel transportation, station refuelling, appropriately improved crew life-support means for long-term flights and
emergency return vehicles for the crew (the Shuttle orbiters do not have the capability for long-term parking at the
gtation). The experience of operating the Mir station for 12 yearsis twice theinitially perceived lifetime and will be
used in the development of the ISS, including operations of such systems as thermal control, power supply, air
purification, etc.

100. The Government of the Russian Federation has made al necessary commitments to allocate financial resources
to support the activities in the I SS project to provide for successful implementation of its obligations. Though the
project implementation requires significant financial expenditures, they might be compensated by managing semi-
industrial production of various substances, materials, medicines and biocompounds. In the framework of the
Science-NASA/RSA (Russian Space Agency) programme, more than 150 Russian research teams conduct extensive
investigationsto define the most valuable studies and experiments at the manned orbital stations. In 1996, the Mir-
NASA programme consumed over 62 per cent of available crew activity time, about 65 per cent of total payload
upward traffic and 63 per cent of total payload downward traffic to support the United States' science and technology
investigations.

101. TheRSA Science and Technology Advisory Committee (STAC) conducts preliminary appraisal and selection
of proposasfiled for the research and application investigations programme at the | SS' s Russian segment. Foreign
scientists also present their proposals. The STAC aready selected over 170 proposals for scientific investigations
and experiments and recommended them for implementation at the ISS. The |SS project is seen as a model of world
community cooperation inimplementing large-scae projects and consolideting scientific, technological and economic
potentia of different countries to solve the problems for the benefit of mankind.

C. Planetary research and astronomy

102. TheCassini spacecraft, in development since October 1989, is a cooperative endeavour of NASA, ESA and
Itay’sASl. The mission will send a sophisticated robotic spacecraft equipped with 12 scientific experiments to orbit
Saturn for afour-year period and to study the Saturnian system in detail. The ESA-built Huygens probe that will
parachute into Titan's thick atmosphere carries another six scientific instrument packages.

103. Cassini isafollow-on mission to the brief reconnaissance of Saturn performed by the Pioneer 11 spacecraft
in 1979 and the Voyager 1 and 2 encounters of 1980 and 1981. Those highly successful flybys produced volumes
of new information, discoveries and questions about Saturn, its environs and its family of rings and moons. Those
encounters, along with recent key findings from the Hubble Space Telescope and ground-based observatories,
continue to entice scientists who view the Saturnian system as a clue to the history of planetary and solar system
evolution. The mission is hamed for two seventeenth-century astronomers. Italian-French astronomer Jean-
Dominique Cassini (born Gian Domenico Cassini in his native Italy) made severa key discoveries about Saturn
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between 1671 and 1684; he established that Saturn’ s rings are split largely into two parts by a narrow gap, known
since asthe Cassini Division. Dutch scientist Christiaan Huygens discovered Titan in 1655 and was responsible for
many important Saturn findings.

104. Saturn isthe second largest planet in the solar system. Like the other gaseous outer planets Jupiter, Uranus
and Neptune, its atmosphere is made up mostly of hydrogen and helium. M ore moons of greater variety orbit Saturn
than any other planet. These natural satellites range from Titan, which is larger than either Mercury or Pluto and
nearly the sze of Mars, to bodies so small that astronomers call them “moonlets’. Although it is believed to be too
cold to support life, haze-covered Titan isthought to hold cluesto how the primitive Earth evolved into alife-bearing
planet. It has an Earth-like, nitrogen-based atmosphere and a surface that many scientists believe probably features
chilled lakes of ethane and methane (which may also pool in subsurface reservoirs). Scientists believe that the
Moon’ssurfaceis probably coated with the residue of a sticky brown organic rain. Titan’s orange haze chemically
resembles smog, and it is thought to be composed of naturally occurring, smoke-like hydrocarbon particles.

105. The launch of the Cassini/Huygens spacecraft was performed successfully on 15 October, when the
Titan 1V B/Centaur rocket lofted the spacecraft onto the interplanetary trgjectory that will deliver it into orbit around
Saturn (asitsfirst artificial satellite) almost seven years later, on 1 July 2004. Cassini’s primary mission should
conclude in July 2008. In manoeuvres called gravity-assist swingbys, Cassini will twice fly past Venus (26 April
1998 and 24 June 1999), then once each past Earth (18 August 1999 at a distance of 1,150 km) and Jupiter (30
December 2000) on its way to Saturn. The spacecraft’s speed relative to the Sun increases as it approaches and
swings past each planet, giving Cassini the cumulative boost it needs to reach its ultimate destination. On 6
November 2004, Cassini will release the disc-shaped Huygens probe towards Titan.

106. After athree-week balidtic free fall toward Titan, the 2.7 metre diameter battery powered Huygens will enter
Titan'samosphere, deploy its parachutes and begin its scientific observations. Data gathered during Huygens' 2.5
hour descent through Titan's dense atmosphere will be radioed to the Cassini spacecraft and relayed to Earth.
Instruments on the descent probe will measure the chemistry, temperature, pressure, density and energy balance in
the atmosphere. As the probe breaks through the cloud deck, a camera will capture panoramic pictures of Titan.
Titan's surface properties will be measured, and more than 500 images of the clouds and surface will be returned.
In the final moments of descent, a spotlight will illuminate the surface for spectroscopic measurements of its
compostion. If the probe survives landing—which should occur at afairly low speed of about 25 km per hour—it
may return datafrom Titan's surface, where the atmospheric pressureis 1.6 times that of Earth’s and the temperature
is-179° C. The exact conditions it will encounter are unknown; the probe could touch down on solid ground, rock-
hard ice, or even splash down in alake of ethane and methane.

107. During the course of the Cassini orbiter’ s mission, it will execute more than 40 targeted close flybys of Titan,
many as close as 950 km above the surface. Thiswill permit high-resolution mapping of Titan’s surface with the
Titan imaging radar instrument, which can see through the opague haze covering that moon to produce vivid
photograph-like images. The Cassini spacecraft, including the orbiter and Huygens probe, is the most complex
interplanetary spacecraft ever built. Its sophisticated instruments are state-of-the-art and represent the best technical
efforts of the United States and 16 European nationsinvolved in the mission.

108. Because of the very dim sunlight in Saturn’s orbit, solar arrays are not feasible. Electrical power is supplied
to the orbiter by a set of radioisotope thermoelectric generators (RTGs), which convert the heat from the natural
decay of plutonium-238, in the form of plutonium dioxide, to electricity for Cassini’s systems. The same material
isused in 117 radioisotope heater units (RHUSs) placed on Cassini and Huygens to keep electronics systems at their
operating temperatures. RHUs were most recently used on the M ars Pathfinder mission’s Sojourner rover to keep
the system from failing during cold Martian nights. Huygenswill draw its electrical power from a set of five batteries
during its entry and descent into Titan’s atmosphere.
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109. Telecommunications with Cassini spacecraft during the mission will be carried out through the giant dish
antennas of NASA’s Deep Space Network, with complexes located in California, Spain and Australia. Cassini’s
high-gain antennais provided by ASl. Data from the Huygens probe will be relayed to an ESA operations complex
in Darmgtadt, Germany. The overal misson is managed by JPL for the NASA Office of Space Science, Washington,
D.C.

D. Availability of remote sensing data

110. Thedatafrom the Landsat spacecraft congtitute the longest record of the Earth surface as seen from space. The
new satdllite, Landsat 7, isto be launched later thisyear not only to continue this record, but to add new possibilities.
It will carry the Enhanced Thematic Mapper Plus (ETM+) providing panchromatic images with 15-metre spatial
resolution, thermal infrared channel with 60-metre resolution and with the possibility of on-board radiometric
cdibration. At the same time, the ETM+ till provides data continuity with the Thematic M apper (TM) that flew on
Landsat 4 and 5.

111. Thefirst Landsat, Landsat 1, was launched in 1972 in response to the possibilities of an expanded basis of
Earth remote sensing following the early success of the TIROS and Nimbus series of experimental meteorological
satdlites. Its multi-spectral scanner (M SS) proved so valuable that a version of it has been flown on each of the first
five Landsat missions. With the 1982 launch of the Landsat 4, the TM sensor was introduced. The TM was a
significant improvement over the MSS, providing greater resolution in the visible and infrared regions (30 versus
80 metres) and three additional spectral bands. The Landsat 3 version of the MSS also was flown to ensure data
continuity with the new sensor and to provide additiona backup. The same payload was installed on Landsat 5,
launched in 1984.

112. Therewasafundamenta shift in the United States policy toward Earth remote sensing in 1984. After intense
discussion, focused on the roles of the Government and the private sector, the Land Remote Sensing
Commercidization Act was adopted. The Earth Observing Satellite Company (EOSAT) was awarded a contract to
operate the Landsat system for 10 years and to develop and build two new satellites, including the ground system.
InMay 1994, aPresidential Decision Directive was signed to further stabilize the Landsat Program. This directive
clarified the roles of NASA and the United States Departments of Commerce, Interior and Defense. In particular,
it charged NASA with assuming the previoudly shared responsibilities and with developing a strategy to maintain
the continuity of Landsat-type data beyond Landsat 7.

113. Whilethe NOAA will managedl Landsat 7 mission operations, the United States Geologica Survey’s Earth
Resources Obsarvation Systems (EROS) Data Center of the Department of Interior will maintain the national archive
of existing and future Landsat-type remote sensing data within the United States and will make them readily
available to federal and other users. The new organization should also improve access to the data collected by the
network of internationa ground receiving stations. These data should be available to end users within 24 hours after
their capture. Because the calibration of the data will be limited to only radiometric correction and first-order
geographic regidtration to the digital image data, new opportunities will be open for value-added private providers.
They will be ale to furnish enhancements, interpretations and speciaty products without fear that the Government
would undercut their offerings.

114. The Russian Federation government, in the spirit of openness, decided in 1992 that imagery from the Russian
defence satellites can be used for civilian purposes. Space imagery has the same characteristics as aero-cartographic
imagery, but is substantialy cheaper and coverswider areas, including remote regions. The Russian defence satellite
imagery isavailable as monographic (areas 40 by 160 km with 2-metre details) and stereographic (areas 200 by 300
km with 10-metre details). The geographic location of the imagery is aso provided with high accuracy. On a
commercid bags, the archive data can be provided or anew imagery of the given area ordered. For the time being,
the catal ogue of existing datais not open to public search. The data are provided either as an original film, copy of
the negative, print, digital data on magnetic media or computer-ready compact disc.
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115. If requested, the data could by corrected for different effects and processed information like high-scale digital
orthographic maps (scale up to 1/4,000), digital elevation models (with step 100 metres and guaranteed accuracy
of 10 metresin elevation) or high-scale topographic and thematic maps (digital/hard copies) supplied. Even more
sophisticated and user-specific products are offered. For example, athree-dimensional model of Bangkok city was
developed using a single satellite image—the height information (with an accuracy of 2 metres) has been obtained
from the length of the shadows of buildings and from the geometry of their side walls.

116. Sincethe Russian Federation’ s defence cartographic and topographic organi zations cannot operate at the world
market directly, a specialized agency, called Rosvorouzhenie State Corporation, is acting as a mediator. Its purpose
isto ded with dl international business regarding the military and specialized technology, as well aswith licences,
sarvices and provision of information involving the military area. It is exporting 90 per cent of the Russian military-
related technology, cooperating with over 50 countries and has representation in 33 countries. It aso plays an
important role in the conversion of military technology to peaceful purposes.

E. Cooperation in remote sensing applications

117. Rangdands occupy nearly 80 per cent of the M oroccan territory and cover about 30 per cent of the nutritional
requirements of the national livestock. They are located in fragile ecosystems and have been subject to strong
degradation for many years, due to environmental stress (arid climate, poor soils, strong erosion, overgrazing and
demographic expansion). These ecosystems need rigorous management and frequent monitoring. The Geostat-
Morocco project was conducted to develop a methodology based on remote sensing and GI S techniques, and will
provide regular rangeland acreage estimates both quickly and cost-effectively. The feasibility project Geostat-
M orocco was conducted jointly by the Royal Centre for Remote Sensing (CRTS) Morocco, Scot Conceil of France
and several other Moroccan and French partners.

118. Complete and repetitive coverage of rangelands with high-resolution imagery is not feasible due to high cost
and volume of data. Therefore, an approach which combines statistical modelling and remote sensing data was
adopted for this project to assess rangeland acreage at national level with reasonable accuracy (93 per cent). The
developed methodology consigts of three main steps: atechnical study at the national level, using GIS for rangeland
zoning; adetailed thematic feasibility study on three test sites for vegetation mapping; and a statistical study to set
up a suitable sampling plan and an extrapolation model.

119. It would be possible to use satellite systems with a large field of view, such as the NOAA-AVHRR for
inventory and monitoring, but such a system has alow spatial resolution and it is difficult to characterize sparse
vegetation with a spatial-temporal variability. The use of high resolution as in the case of Landsat thematic mapper
(TM) and SPOT multispectral data allows for a better identification of rangelands despite the difficulty of
distinguishing (from the signal) between the contribution of vegetation and soil. An approach, similar to the one used
in Europefor agricultural statistics gathering, combining high-resolution satellite data (SPOT scenes) over asmall
number of sites and statistical modelling, was adopted for the Geostat project to assess rangeland acreage with
reasonable accuracy and affordable cost.

120. Thefirst step of the project is rangeland zoning, which allows the concerned territory to be subdivided into
homogeneous zones according to specified criteria (soil types, land cover, climate, etc.). Using the existing
cartographic documentation and GI S technology, the zoning map was produced with seven homogeneous strata by
overlaying three different types of information: a bioclimatic map, an agro-pastoral map and a soil map. Other
information wasintegrated in the database, such as population, hydrography, administrative boundaries and a SPOT
grid.

121. Thesecond step consgts of athematic study on three SPOT sites representative of the main rangeland regions
in Morocco: Oujda, K henifraand Ourzazate provinces. The detailed thematic study has resulted in natural vegetation
characterization and mapping. The automatic analysis, based on supervised classification and ground truth, was
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conducted on thefirst two Stesusing only two SPOT scenes, because the vegetation coverage was very high (7 and
5 classes were identified respectively at those two sites with an accuracy of 84 and 83 per cent, respectively). The
study at the Ouarzazate site was more complex because of the low vegetation coverage and high seasonal variability.
In this case, the study was based on photo-interpretation and ground-based observations alowed the possibility of
establishing a relationship between the predominant vegetation species and the corresponding surface classes. Thus,
10 surface classes were identified, three of which were vegetation species, with an accuracy of 85 per cent.

122. Thelast gep inthe project focuses on a statistical study in order to set up a suitable sampling plan and build
up an extrapolation model, The objective was to assess rangeland proportion or total rangeland area at the country
level. In order to facilitate the Satistical study, the two thematic maps were smplified to the following nomenclature:
steppic rangelands, agricultural lands and bare soil. The statistical modelling allowed for the definition of a sampling
plan composed of 30 SPOT scenes distributed within the different strata and each scene contained 30 segments of
4 hectares (200 x 200 metres) each. In M orocco, the proportion of rangelands in the studied area was estimated at
40 + 7 per cent with 95 per cent probahility.

123. The results of the Geostat project are very encouraging in terms of vegetation mapping and statistical
inventory. After the success of the feasibility study, it is possible to look forward to the operational implementation
of the project. Naturaly, the methodology developed in the frame of the Geostat-M orocco project could be applied
in other counties of the Mediterranean basin, the Middle East and other regions of Africa, Asia, America and
Australia. The Geostat project deals with rangeland inventory and monitoring and is aso directly related to
desartification monitoring problems and the consegquences for natural resources and the environment, which are of
prime importance for many regional and international organizations.

124. AttheUniversty of Concepcidnin Chile, amultidisciplinary programme PM PR for remote sensing has been
developed since 1993. It comprises research and development of the acquisition of digital information, in situ
pectrography, and aerial and satellite remote sensing. A catalogue of NOAA satellite images in seven spectral bands
over theterritory between 15 and 59 degrees South and 95 to 55 degrees West was established. There are about two
pictures per day since October 1994 in this database. According to an agreement with NASA, direct ground reception
of OrbView-2 satellite SeaWIFS (Sea-Viewing Wide Field Sensor) data on agrosols and ocean colour and biology
to monitor concentrations of sea phytoplankton is projected. Within the framework of PM PR, research isaso being
pursued in the field of geographic information systems applications for forestry, fisheries and urban monitoring.

F. Satellite Health Accessfor Remote Environment Demonstrator

125. The SHARED Project (Satellite Health Access for Remote Environment Demonstrator) is a pilot platform
based on ESAs Direct Inter-establishment Communications Experiment (DICE) system to support remote health-
care infrastructure, proposed by the Scientific Institute San Raffaele, and coordinated by Telbios (San Raffaele
Biomedical Science Park and Alenia Aerospazio), ESA, AS| and the Italian army. The SHARED mission isto set
up and operate on atrial basis alaboratory for re-engineering health-care delivery through the use of information
and telecommunications technologies, including the space segment. Participating institutions in Bologna, Bucharest,
Milan, Rome, Sargjevo and Tirana are connected through the Integrated Service Digital Network (ISDN) and also
through the SHARED network by the Eutelsat geostationary satellite.

126. The godls of the first phase of the project were to form a group of end users familiar with a multimedia
telecommunication platform used for telemedicine applications; identify the user requirements and constraints for
telemedicine by means of apragmatic gpproach; and catalyse the involvement of satellite communication technology
in telemedicine applications. Very important is the humanitarian aspect of the project, because it involves also
support for the Military Field Hospital and the Clinical University Centrein Sargjevo, Idi in Tiranaand Hospita V.
Babesin Bucharest.

127. Thesupport to humanitarian missions has provided an idea utilization platform for the DICE Telemedicine
system. Operated in a remote and underserved areg, it has required a fast set-up of the communication facilities
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without relying on existing terrestrial communiceation infrastructure. The operational environment of the hospital has
not required the adoption of health-care models dtrictly specidized for military applications. Telemedicine was found
to be a perfect complement to balance the lack of specialized medical expertise available in afield hospital. The
involvement of civilian medical personnel has shown great potential in supporting continuing medical education.
According to thetria responses, telemedicine does contribute to breaking the professional isolation experienced by
physicians working in remote aress.

128. From 16 September 1996 to 31 December 1997, there were 560 hours of telemedicine sessions, 260 hours of
teleconsultation sessions, 180 cases were treated to support the Clinical Centre of the Sargjevo University, 10 doctors
were involved in telemedicine sessionsin Milan, 8 in Rome, 15 in Sargjevo and 8 in Tirana. Medical disciplines
covered were ophthalmology, orthopaedics, pathology and dermatology. In February 1998, within the framework
of the SHARED 2 phase, establishmentsin Bucharest, Bologna, Rome and three hospitals in urban areas were added.
The future permanent European Telemedicine Network (EUROMEDNET) might consist of 20 satellite connected
Sitesand many more locations accessible through the ISDN Gateway. To make this network operational, sponsoring
support is being sought from the European Commission, ESA and ASl, as well as from different humanitarian
organizations and local sponsors.

G. Spaceand education

129. Space education activities have been one of the missions of the French space agency (CNES) since its founding
in 1962. The main objective of these activitiesis to foster space studies by young enthusiasts and to give rise to
scientific vocations. The first stage, which started in 1962, promoted the creation and activities of youth scientific
clubs to secure the building of micro- and mini-rockets. Since 1976, efforts were undertaken to introduce
understanding and use of satdlliteimagery in pedagogical activities (the use of Landsat images) and since 1987, the
French Ministry of Education supported pedagogica experiments to introduce satellite remote sensing in the courses
of three educational disciplines. In 1991, an official agreement between CNES and the Ministry was signed to
develop training courses for teachers, support and enlarge pedagogical experimentation in high schools and support
the production of pedagogical documents (booklets, video, multimedia).

130. The present activities of CNES ill involve the support of the youth clubs (launchings of small model rockets
up to 3 kilometre altitude, stratospheric balloons with 20 kilogram payload up to 14 km, and experiments with
microgravity in Airbus A300 0G plane). Over 2,000 youngsters participate in such activities each year. For primary
and secondary schools, CNES is producing small monothematic books and videos with simple approaches on
different space activities (e.g. tectonic plates viewed by satellites, activities of primary schools related to human
spaceflight, what is the space technology for etc.).

131. CNESdso regularly organizes short training courses to create awareness of space activities at the institutes
for initial training for teachers (IUFM) and summer universities for more detailed education in the field of space
physics, gpplications of Earth observetion, etc. A high standard of the summer university is guaranteed by a scientific
committee, close cooperation of scientists and teachers during the workshops and by the use of new educational
technologies. Visits to space and aeronautic companies form an important part of the programme. The courses are
also open to French-speaking foreigners.

132. The workshops give teachers different examples relevant to the theme of the main conferences and provide
pedagogical approaches for a possible reuse of the themein their class and also helps them to use new technology
toolswith high technology contents. Some themes studied in the general course on space sciences and technologies
are: date of the art in rocket technology, space and sciences of the Universe, human flights, oceanography, land use
and management with remote sensing data. The next summer school will be organized in Tunisiain 1998. Main
themes of general conferences include: Mediterranean climate and meteorology, M editerranean land ecosystems,
environment and urbanization, desertification and management of water resources. The workshops will deal with
such issues as examples of meteorological events in the Mediterranean basin, monitoring of Mediterranean
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vegetation by remote sensing, dynamics of Tunisia, desertification processes in the south of Tunisiaand problems
of irrigation.

133. CNESisaso supporting educational experiments prepared by the Ministry of Education. Before introducing
new educationa concepts and know-how into the courses, the Ministry conducts corresponding pilot projects. Since
1988, there have been two experiments on remote sensing data and education in the field of physics, geology,
geography and biology. In particular, CNES had helped in providing data access, training of experimental teams and
produced booklets and CD ROM s from the pedagogical results. Also, in cooperation with the German space agency
DLR, two teams of high school students are working on the theme of evolution of landscape in border regions and
evolution of the shore linein French Guiana.

134. Training and education in space science and technology is extremely important for developing countries. A
thorough analysis of the existing programmesin industrialized countries is necessary in order to use their experience
for training in the development and sustainable use of space technology. It was realized that there is a'so aneed for
liberalization of training and individual initiatives in order to fulfil the requirements of the emerging market. The
main limitationsin the developing countries are: space industry is almost non-existent; alack of awareness among
decison makers, alack of established activitiesin order to sustain training; insufficient infrastructure; and problems
with the employment of graduates.

135. With the establishment of the CRTS in 1989, Morocco took an important step forward in applications of
gpace-related technology. The Centre isresponsible, among its different space-related tasks, for distributing satellite
images and centrdizing the national records of satellite data and data from projects using space-borne remote sensing
and geographic information systems. A number of projects using these techniques are currently in progress or being
set up in Morocco in response to needsin the areas of natura resource inventory and management, environmental
protection and land development.

136. Training and education activities form an important part of the CRTS activities. They are performed in
cooperation with international regional and national institutions. Cooperation with the United Nations-advocated
regiond centres for space science and technology education will be essentia (the regional centre in Morocco should
be inaugurated in 1998). Cooperating national centresin the Mediterranean region are the National Authority for
Remote Sensing and Space Sciences in Egypt, the Roya Jordanian Geographic Centre, the Centre for Remote
Sensing and Space Science in the Libyan Arab Jamahiriya and the National Centre for Remote Sensing in Tunisia,
among others.

137. New facilities of CRTS would provide necessary infrastructure for remote interactive training, video-
conferencing and lectures and practical work with modern equipment. In addition to university-related activities and
short- and longer-term training of specidists, due attention should be paid aso to public education. It involves
regular contacts with local press and provision of reliable mediainformation in general, as well as organization of
short workshops for decision makers and senior executives (e.g. on operational remote sensing applications in
agriculture, fishery and urban planning). This should increase genera information and awareness of practical
applications of space technology in the economy of developing countries.
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Appendix
LIST OF SCIENTIFIC AND TECHNICAL PRESENTATIONS
A. Symposium on Scientific and Technical Aspectsand Applications of Space-based
M eteor ology, organized by the Committee on Space Resear ch and the
International Astronautical Federation
Thefirst sesson of the Symposium, on technical aspects of space-based meteorology, was co-chaired by K.
Doetsch, representing IAF, and G. Haerenddl, representing COSPAR. The second session of the symposium, on
scientific aspects and operational applications of space-based meteorology, was co-chaired by J. Ortner, representing
IAF, and J. L. Fellous, representing COSPAR. The presentations included the following:

“The World Weather Watch programme, present and future aspects’, R. C. Landis, World
Meteorological Organization

“The Meteosat second generation and Metop programmes’, A. Ratier, EUMETSAT

“NOAA GOES and POES meteorologica applications’, L. Enomoto, National Oceanic and
Atmospheric Administration, United States of America

“Chinese meteorological satellites’, Huang Hanwen, China National Space Administration, China

“Applications of satellite meteorology to monitoring and predicting the east Asia monsoon”,
Hyo-Sang Chung, Republic of Korea

“Climate variability: the 1997/98 El Nifio”, H. Grasd, The World Climate Research Programme
“Scientific aspects and applications of the Tropical Rainfall Measuring Mission and its follow-on
mission”, E.Im, Jet Propulsion Laboratory, National Aeronautics and Space Administration, United

States of America

“Disagter management using Indian remote sensing satellites’, G. M. Nair and K. Kasturirangan, Indian
Space Research Organization, India

“Meteorologica systems for desert monitoring”, M. Kabbaj, Centre royal de télédétection spatiale,
Morocco

“Land cover studies using meteorological satellites’, N. J. Ferreira, Instituto Nacional de Pesguisas
Espaciais (INPE), Brazil

B. Other scientific and technical presentations
“Development and applications of the meteorological satellitesin China’, Tong Qingxi, China

“Mitigation measures for satellite constellations’, R. Crowther, United Kingdom of Great Britain and
Northern Ireland

“Orbital debris mitigation policies and practices’, J. Loftus, United States of America

“Space debris mitigation”, S. V. Koulik, Russian Federation
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“Space debris mitigation”, J. Bendisch, Germany

“Space debris mitigation”, N. Johnson, Inter-Agency Space Debris Coordination Committee
“Space debris mitigation”, J.-M. Contant, International Academy of Astronautics

“Space debris mitigation”, W. Flury, European Space Agency

“Space debris mitigation in France”, F. Alby, France

“Space debris mitigation effortsin NASDA”, A. Kato, Japan

“Space debris mitigation”, M. Y akovlev, Russian Federation

“UNISPACE Il Conference’, K. R. Sridhara Murthy, India

“International Space Station—perspectives of cooperation”, A. B. Krasnov and V. Borisov, Russian
Federation

“Cassini mission”, R. Wilcox, United States of America
“Remote sensing”, R. Hernéndez, Chile

“Landsat 77, C. Wooldridge, National Oceanic and Atmospheric Administration, United States of
America

“Use of imagery from Russian defence satellites for the purpose of international cooperation”,
V. V. Shalyguin, Russian Federation

“Austriaon global monitoring”, L. Beckel, GEOSPACE, Austria

“Project Géostat”, M. Ait Belaid, Centre roya de télédétection spatiale (Royal Centre for Remote
Sensing), Morocco, and N. Gargir, Scot Conseil and Centre national d’ études spatiales (CNES) (French
National Centre for Space Studies), France

“Training and education in space technology”, A. Layachi, Morocco

“Satellite Health Access for Remote Environment Demonstrator (SHARED) project”, A. Mason, Italy

“Space and education”, M. Vauzelle, France

“Programmes for young people”’, N. Verdier, France



