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Argentina
[Original text: Spanish]

- Comité de Satélites de Observacion de la Tiemra

_ : CEQ i
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- Grupo de Observacion de la Tierra (GED). LA COMAE 1,

- - - It - & m m
iniCiativa internacional para la creacién de un Sistema Global dupgni&:;:ﬁ
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Thfrla y la Conferencia Espacial Europea, realizadas en Bruselas, Reino de
Bélgica, enire el 16 y el 18 de febrero de 2005

- Realizacidn de la reunidn conjunta de los Grupos de Trabajo de Calibracian
Validacion (WGCalVal) y de Sistemas ¥ Servicios de Informacion (WGISS) dai;
Comité de Satélites de Observacion de la Tierra (CEOS), en las instalaciones del
Centro Espacial Tedfilo Tabanera (CETT) de la CONAE en la provincia de
Cérdoba, Argentina. (7 al 11 de marzo de 2005).

- CONAE como organismo miembro de la Carta Internacional “El Espacio y las
Grandes Catastrofes”, tuvo a cargo su coordinacién entre abril y octubre de 2005
Conjuntamente a las reuniones del Directorio y la Secretaria Ejecutiva de la Carta
CONAE realizd un Seminaro Regional que contd con la participacién de
representantes de organismos relacionados con el manejo de emergencias en
Latinoamérica, a fin de brindar mayor informacion sobre el funcionamiento de la
Carta y los mecanismos para su aclivacion, Asimismo COMAE capacitara a
expertos de la region para que puedan actuar como Directores de Proyectos ante
las emergencias. Enire el 4 y & 7 de octubre, la CONAE paricipt en las
reuniones del Directorio y la Secretaria Ejecutiva de la Carta Internacional “El
Espacio y las Grandes Catastrofes”, y an un Seminario realizado en ocasidn del
5" Aniversario de la Creacion de la Carla, eventos realizados en la Ciudad de
Bangalore, India. COMAE participé en & Taller sobre Manejo de Emergencias
realizado en Argelia el 25 y 26 de mayo de 2005, con el auspicio de la Oficina de
las Naciones Unidas para el Uso Pacifico del Espacio Ultraterrestre (UNOOSA) y
la Agencia Espacial Europea (ESA)

- Realizacion del Seminano para la Iniciativa Interamencana de Observacidn de la
Tierra (Earth Observation Parinership of the Americas — EOPA), los dias 2 y 3 de
junio, en Buenos Aires, Argentina. El Seminario reunid a 60 representantes de
diversos organismos del continente amercano relacionados con la observacion
de la Twemra, asi como también representantes de diversos organismos
internacionales relacionados con la tematica.

- Realizaciin dal Taller sobre Creacion de Capacidades en América Latina: La
Observacion de la Tierra al Servicio de la Gestion de los Recursos de Agua’, en
Buenos Aires, entre los dias 26 v 28 de octubre de 2005. Se conld con la
concurrencia de 100 represenlantes de organismos relacionados con el manejo
del agua en la region. El Taller contd con &l apoyo de la CONAE y & Instituto
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Hidrolbgico Internacional de la UNESCO, la Organizacion Meteoroldgica Mundial
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desertizacion, sequias y tememotos. El segmento espacial del SIASGE eetd
compuesio por una constelacion de 6 salélles: 4 pertenecientes a la mision
COSMO/Skymed de ltalia y 2 a la misidn SAOCOM de Argentina.

- Realizacién del Taler Regional UNOOSA/ESAICONAE sobre Informacitn
Salelital aplicada a la Salud, en el CETT, entre el 19 y el 23 de sepliembre.
Congregd a mas de 20 paises de América v estuvo centralizado en dos temas:
Telemedicina y Epidemiologia Panordmica, que concluyeron en proyectos
especificos para la region. Se ha comenzado el desarrolio del proyecto sobre
Vigilancia Epidemiologica en la Regibn, con provision de datos satelitales y
capacitacibn a través de la CONAE

- Realizacién de la V Jomadas de Educacidn en Percepcién Remota para el
MERCOSUR, en las instalaciones de COMNAE, en la provincia de Cordoba,
Argentina, entre @ 11 y el 13 de noviembre. En el evento, organizado entre la
Universidad Macional de Lujan y la Sociedad de Especialistas Latinoamericanos
en Percepcibn Remota, COMNAE efectud una presentacidn de la version en
espanol del software Temaview, adaptada a los palses del MERCOSUR, realizada
en el marco de una cooperacion entre la CONAE y la UNESCO. Dicho software
sera distribuido en forma gratuita para fines educativos.

- La COMAE participd en la Conferencia Internacional sobre & Uso de la
Tecnologia Espacial en la Consarvacion del Patrimonio MNatural y Cultural, levada
a cabo en Campechae, Méjico, entre &l 28 de noviembre y e 2 de diciembre da
2005, como parte de las aclivdades que la Comision realiza en &l marco de la
Iniciativa Abierta de las Agencias Espaciales para el uso de la tecnologia espacial
en apoyo de la Convencidn scbre el Palnmonio Mundial, CONAE conlinud con el
desarrollo de actividades relacionadas con los proyectos Parque Nacional lguazi
y Camino del Inca (Qhapac Nan).

- Sa firmaron Acuerdos Marco de Cooperacion con la Universidad de La Serena
(Chile), el Gobiemo de la IV Region de Chile, y la Universidad de Cosla Rica.



Belarus
[Original Text: Russian]

1. The space system for remote sensing, which is being developed by the Republic of Belarus, consists
of a space segment and a ground segment.

2. The space segment comprises the production of remote sensing satellite "BelKA", built jointly with
the Federal Space Agency of the Russian Federation. In particular, in 2005 Belarusian scientists developed
and produced special equipment for that spacecraft. BelKA was tested in comprehensive ground trials and
its launching has been scheduled for 2006.

3. The ground segment comprises the establishment of the system's telecommunications infrastructure.
Through high-speed optical-fibre channels, stations receiving space information are integrated into a
common network to which are also linked the various Belarusian bodies that use the information. Those
bodies include the Ministry for Emergency Situations, the "Belgosles" State forestation association and the
Committee on Land Resources, Geodesy and Cartography at the Council of Ministers.

4, Currently, a 3.7 m mirror-diameter antenna is used to receive space photographs, from the "Meteor-
3M" satellite, for preliminary processing and for the creation of a databank.

5. In 2005, a new, 9 m mirror-diameter antenna complex was set up in Minsk, permitting the reception
of high-speed flows of remote sensing information from BelKA and, in future, from Russian remote
sensing spacecraft.

6. Technology for receiving and processing space photographs was developed with a view to solving
problems in various applications.

7. The Belarusian-Russian programme entitled "Elaboration and use of prospective space facilities and
technologies in the interests of economic and scientific development of the Union State" (referred to as
"Kosmos-SG" and, below, as "the Programme') was launched in the last quarter of 2004.

8. The Programme pursues the following main objectives:

(a) Creating, within the Union of Belarus and the Russian Federation, a common scientific,
technological and information framework in the area of space engineering;

(b) Using as effectively as possible, and developing further, the space potential of the Russian
Federation and Belarus with a view to addressing social and economic issues and solving problems
in fundamental and applied science and in technology;

(c) Providing, on a common basis, science-oriented technology for various research, technological and
economic sectors in the Russian Federation and Belarus; and

(d) Creating permanent jobs for highly qualified staff in the enterprises and organizations of the
Russian Federation and Belarus.

9. There are four main thrusts of joint work under the Programme: (1) creation of a single system for
providing Russian and Belarusian users with remote sensing space-information by developing a common
databank, a high-speed telecommunications system and basic technologies for theme-based processing of
that information; (2) development of a new technological and instrument base for microsatellites; (3)
development of a telemetric and measuring system for outer space; and (4) development of the ground
segment of an interstate navigational information system of extended precision.

10.  The Second Belarusian Space Congress was held at the United Institute of Informatics Problems of
the National Academy of Sciences of Belarus (NAN) in Minsk from 25 to 27 October 2005. The congress
was organized by NAN, the Institute and the National Space Council at the Council of Ministers of the
Republic of Belarus.



11.  The aims of the Congress were to:
(a) discuss new findings in space-related areas;
(b) prioritize targets with respect to the development of space resources and technology;
(c) broaden international cooperation in the area of space research;

(d) broaden the scope of joint efforts undertaken by the business communities of Belarus and other
countries, firms, companies, scientists and experts involved in the implementation of space
programmes; and

(e) broaden the scope of partnerships between governmental and civil organizations, enterprises and
entities exemplifying various types of ownership, that have an interest in space research and
exploitation.

12. During the Congress, 94 reports were presented by Russian, Ukrainian, Belarusian and Swiss
scientists. The reports covered the following areas:

(a) new materials for space technology;

(b) satellites and send-receive equipment;

(c) processing of terrestrial surface images;

(d) geoinformation systems and their applications;

(e) environmental monitoring and emergency situations;
(f) space technology and education; and

(g) space technology applications.

13.  As part of the work accomplished at the Congress, working parties discussed issues related to joint
space-technology projects and programmes that may be undertaken in the future.

14.  The conclusion of an intergovernmental agreement with the Russian Federation on the development
of a joint system for remote sensing is under consideration.

15.  Steps were taken in 2005 to establish useful contacts with Ukraine in the area of space technology.
Accordingly, a group of Belarusian scientists presented reports at the Fifth Ukrainian Space Research
Conference, and junior researchers from Belarus participated in a training seminar on space research for
young scientists held in Kiev. Furthermore, an agreement for scientific and technical cooperation was
signed in May 2005 between the United Institute of Informatics Problems of the National Academy of
Sciences of Belarus, the main user of "Kosmos-SG" in the Republic of Belarus, and the Space Research
Institute of the National Academy of Sciences of Ukraine.

16.  Issues related to a space-technology joint project with Ukraine are under study.

17.  In 2005, the work of the National Space Council consisted mainly in coordination activities and in
the resolution of issues related to the development of the Belarusian space system for remote sensing and to
the launching of the Belarusian-Russian programme "Kosmos-SG".



B Pecnyfimxe bemapyck co3maercs benopycckad KoCMHHCCKad cucTeMa
sutetanmponnoro  sosnuporannd 3emmm  (BKC/3), koropag BRIKWACT K&k
KOCMHYECKHH, TAK ¥ HAZEMHEIA CeIMCHTEL

B 9acTH KOCMHUYECKOTO CerMenTa cOBMECTHO ¢ DeIepanbHbIM KOCMUHCCKAM
arerteTeoM  Poccuiickol  (egepalimd  co3jaercs CIyTHHK JHCTaRIMOHHOTO
sounuposanms 3emmy «benKA». B HacTHOCTH, B 2005 . GenopyCCKEMH YUEHBIMU
paspaboTaiia u H3rOTOBICHA LEJCBAK ANNapaTypa lf KOCMHIECKOIO anfapara
«benKA», TlpoBencksl KOMIUICKCHBIC HaseMmHble HCHBITAHMA AN&PATa. 3anyCK
KoCMHecKoro annapata «benKAx» sanaauposan Ha 2006 1.

Tlo naseMHOMY CETMEHTY CO3IaHa TeNeKOMMYHHKAHOBHad OCHOBA BKCIL3.
CTasnuy npueMa KOCMuueckoH HHGOpMAIEH OOBEINHEHEl BEICOKOCKOPOCTHBIMM
OTOBONOKOHHBIMH KAHATAMH CBS3H B CAMHYIO CETb C [OOTPEOHTENIMH
UBGOPMAIHK  PA3IMYHEIX MWHHCTEPCTB M KOMHTCTOR PecrryOnukn  bBernapy<eb
(MUHHCTEPCTBO 10 9pE3RBIYAiiHEIM  CHTYANHAM, «besrocnec», Komuter IO
3eMeNIbHEIM PECYpeaM, [e0IesHH 1 KapTorpadui u T.0.).

Ha HACTOSIIEM STALE OCYLICCTRIAETCS TPHCM, peIpapHTebaas 00paboTka
H co3jianme BanKka NAHEBIX KOCMHUECKHX CHUMKOB CO CIIYyTHHKA «Mereop-3M» wa
AHTEHHY C JHAMETPOM 3epKana 3,7 M.

B 2005 r. ¢O3M4H M YCTAHOBJEH B I'. MUHACKE HOBEIH AQTEHHBIH KOMILIEKC ©
A¥aMeTpoM  3cpkama B 9 METpoB, KOTOpBIl  HO3BOIMT  [PHHMMATDH
REICOKOCKOPOCTHBIE NOTOKH HHPOPMALMHA IUCTAHIMOHHOr0 308MpOBAHIA 3eMau
(II33) ¢ xocmuueckero ammapard «benKA» W ¢ NMEPCICKTHBHBIX POCCHHCKHX
cyTHUKOB 133,

‘ Tposoaunach paspaforka TEXHOMOTHE NpHeMa H 06paboTKM KOCMHYCCKHX
CHEMKOR ¢ 1eIbI0 PCUICHHS PasingHbIX IPHKIAAHBIX 33/]24.

C gerseproro ksaprana 2004 r. Havagach pea3ailuA Benopyccro-
poccuiickoil nporpammel  “PaspaboTka A MCIIONB3CBAHAC TIePCICKTHBHEIX
KOCMHYECKHX CPECTB B TEXHOJOIMA B HHTEPECaX DKOHOMAYECKOrO M HaywhHo-
TexHuueckoro pazeutug Corosnoro rocymaperea” (lugp “Kocmoc-CL™) (manee
[Iporpamma).

Ocuosnsie uenn [IporpaMmes:

- CO3NABME IMEMEHTOB CAMHOTO HAYYIO-TEXIHIECKOro 1 HHOOPMAITHOHHOTO
NPOCTPAHCTBA B OONACTH KOCMUYECKOH TEXHHKH B DaMKax Coroza besapycn u
Pocenn,

- gaubonee  3D@OEKTHBHOC  MCIIONB30BAHHE H JanpHeHmee  pasBHIUC
KOCMMAECKOro ImoTeHuuara Pocemm W benapyen 8 HHTEpeCax  pPEIICHMS
CONMATLHO-IKOHOMHUYECKIX U HAYTHEIX 3224, (yRaMeHTaIbhIX ¥ IPHKTAAHEIX
HAYHHO-TEXHUICCKHX IPOGIIeM;

| CORTANKE HA €AHHOH OCHOBE HAYKOBMKHMX TEXHONOTHHA IUTA PasinynbIX chep
HAVKH, TEXHHKE Y 3KOHOMMUKH Pacenu u Eenapycn;




- CO3agye TOCTOATTHDBIX BH(‘,OKOKB&HHCl)HHHpOBZiHHbIX pa6o*mx MCCT
Ha DPeANpUSTHIX W opraduzanuax Poccun u benapycn.

Tlporpamma npelycMaTPHBAST YETHIPE HAIPABIEHMS COBMECTHRIX paboT.
Onwo HAUPABICHHE DOCBALICHO CO3HaHNK0 IHHOA  CHCTEMBI obecnevyenys
xocvmuueckolt  uudopmaunnedt (KIM) IdcTaHUBORHOro  30BIUPOBAHMS  3eMINH
notpedurenei Poceun u Bemapyen, ¢ paspa®orkoif enmnoro OaHka NAHIBIX,
CKOPOCTHOH  TENSKOMMYHHKAITMOHHON — cHCTeMEl,  (a30BBIX — TeXHOIOTHH
TemaTHueckoi obpadorky KU Jla Apyris HanpasieHus cBA3aHbl ¢ pazpaboTKOH
HOBOH TEXHOTOTHYECKOA ¥ HpHOOpPHOH 0asel s MHKPOCIYTHHKOB, & TakoKe
KOCMHMYECKMX — TENeMETPHUCCKHX ¥ HM3MEPHTensHelX  cucrem. [locnenaee
HANPABIEHME NOCBAMIEHO CO3TAHHI0 HA3EMHOTO CEIMEHTd MEKTOCYAapCTBEHHON
HaBUTALMOHHO-HH)OPMATOKHOH CHCTEMH! IOBBILICHHOH TOYHOCTH.

25-27 oxrabps 2005 roma B Muscke B OGbeIHHEHHOM HHCTHTYTE HpOOIeM
yrdopMaTuxky HaumowanisHol akafeMud Hayk benapycu nposomancs Bropo#
Benopycckmil  KOCMMUYECKHH  KOHIpecC, OpraHM3aTopamy  KOTOporo  OBLIH
Hauuonanpnag axazemus Hayk bemapyc; OOBeIMHEHHBIA MHCTMTYT MpodieM
undopMaTakd HarmoHansHol akaaemuu Hayx benapycen; HauuoHanpHEIR COBET 110
kocmocy nipu Cosere MunuctpoB Pecnydnuxu benapyce.

LleramMu KOHTpecca SBIATHCE:

¢ OOCYKICHHUE HOBBIX PE3YNBTATOR IO KOCMUYECKOH TEMATHKE;

¢ ONpeNeICHHEC TNPHOPUTETHRIX HANPABICHMA pAa3sBUTHI KOCMHYECKHX
CPENCTB M TEXHOIOTHIE;

* paclMpeHre MEXIYHAPOTHOIO COTPYAHHYECTBA B 0OIACTH KOCMHYCCKHX
UCCenoBanui;

* DACIIMPEHHE COBMECTHBIX YCHIHH OeI0pycekux n 3apyOeikHBIX HeNOBRIX
Kpyros, GuUpM, KOMIAHMHA, YYCHHIX U CICUMATMCTOB, HANPABICHHBIX Ha
PEANM3AIIMIO KOCMUHECKMX MPOTPaMM;

* paclIMpeHHe NapTHePCTBA  IPABHTEIBCTBEHHEIX W OOMICCTBEHHEIX
opranuzauil, npemnpusTHil W opraHmsanui pasHoll (QopmMpl cOOCTBEHHOCTH,
3ANHTEPECOBAHHBIX B HCCHACHOBAHMAX H  MCNONB30BAHHMH  KOCMUUECKOTO
NPOCTPAaHCTRA.

B xome paBorii kourpecca Oruio sacnywmaHo 94 J0Knaza pOCCHHCKHX,
yKpauHckux, Gemopycckux ¥ mBeHnapekux y4eHbIX. [IpencTaBiCHHBIC TOKIALE
Gy pacnpeneness! Mo CeyoIuM TeMaTHIECKHM CCKIIHAM:

¢ [lepcreKTUBHBIC MATCPHATIE A1 KOCMIIECKOH TEXHUKY,

¢ CrnyTHHEKRM ¥ NPUEMONEPEeNaroulas alnapaTypa.

¢ OOpalotka uzoOpakeHNnt 38MHOH IOBEPXHOCTH.

¢ TeorHdOpMaUNOHKEEIE CHCTEME] H HX TIPHMEHEHKE,

e DKOIOrHYECKUH MOHHTOPUHT H UPE3BbIdaliHble CHTYALHH,

e KOCMMYECKUE TEXHONOTHH 1 00pasoBaHueE.

¢ JIpukiagnple KOCMHUYECKHE TEXHOIOTHH,

Kpome Toro, B pavkax padoTel Komrpecca OBLTH HpOBEREHW padoiHe
COBEIIARMS ¢ ODCYKACHYUEM TEMATHKU MEPCTICKTHBHEIX COBMECTHLIX JIPOCKTOR U
NPOIPEMM 110 KOCMHYECKMM TEXHOJOTHAM.




[MpopabaTsiacTcs  BOMPOC O JAKMIOMEHHH — MeXNPABHTCILCTBEHHOTO
cornamensa ¢ Poccuiickofl DegepauMell 0 cO3ZTaHHH COBMECTHOH CHCTEMB!
NHCTAHUMOHEOQID 'il"'I.-L,'l.h:i'll.':"Hﬂ.H.HH E'EHHH

B 2005 rogy OGuaM NpeAUPHMATE IMATH A0 YCTAHOBNEHHID NOJEIHEIX
KOHTEKTOR B 00I2CTH KOCMHYSCKHX TEXHOMOMHA ¢ Y Kpanuol, B TOM YHCAE IPATI Na
GenopycckHX YHCHRX BHCTYmHmA ¢ JAoktatamp e [isroll  Ypasnckof
]..*_|:-5||j}{3;'p-|:_f[:1'|.m 10 KOCMEAQeCKHM HOCOenOaaHHM Monojute cneqHanHeTE OB10H
HaMpagAers! 6 r. K#es 114 y4acTHA B WKQIE-CEMHHAPE JUIA MONOMBIX YICHBIX TIO
HAYUHO-KOCMMYeCKHM HocnenosanusM. Kpome Toro, B mae 2005 r. saxmwodcH
AOTOBOP O  HAVYHO-TEXHMYECKOM  COTpyIHMuecTBe Memay [onomHim
wenonuuTenes ot PecnvOmmkn  Bemapycs nporpamst «Kocmoe-CT» =
Ofemmenney  MHCTHTYTOM  mpolnem uudopMaTHkl HAH benapych o
HHCTI-I'I'}TGM EOCMHTECKHX iICCHE:I_ClH-':IHHﬂ HAH ErHPﬂ“HH-

MpopafaThBaOTCA BONPOCH N0 COBMECTHOMY NPOSKTY ¢ YEpaHnofi B
OOIACTH KOCMIIECKHY TEXHONOrHIL

B 2005 rogy pafora HaumoBansHoro COBETA N0 KOCMOCY B OCHCBHOM 0bIna
HAMPABNCHA HA KOOPIMHALIMIO M pemEHHE BOTPOCOB, CEABAHHEIX C COZLAHHCM
Benopycckoll kocMudeckoll CHCTEME! JMCTAHUMOHHOIO 30HIHPOBAHHA 3eMan
(BKCI3) ®m nRaganoM  peamyiague  DeNopyCCRO-POCCHHCKOH  OpOTPaMME
«Kocmoc-CI s,

Cuba
[Original Text: Spanish]

1. Cuba has continued to carry out its space research and applications aimed at the peaceful use of
outer space and is committed to strengthening strategies for its sustainable development. The key activities
carried out in 2005 are detailed below.

1. Space meteorology

2. High-resolution satellite images have been an extremely valuable tool for the meteorological
forecasts made by the Institute of Meteorology (INSMET) of the Ministry of Science, Technology and the
Environment.

3. These accurate forecasts and the preventive evacuation measures implemented by the Civil Defence
helped to protect the population and many areas of economic importance at risk from hurricanes Dennis,
Katrina, Rita and Wilma.

4. Advances in meteorological research include the continued development and installation of new
computer programmes for the digital processing of meteorological data.

2. Remote observation

5. Remote observation of the Earth is being used in various fields of science, agriculture and industry,

among others, with a view to achieving sustainable development in Cuba. Below are some examples of the
applications implemented this year.

6. A map of the vegetation cover within the Almendares-Vento basin in Havana province
(scale 1:50,000) was produced. In order to map the vegetation, aerial photographs (scale 1:37,000) and
classified Land Remote Sensing Satellite (Landsat) images were used, supported by field checks involving
the characterization of units of vegetation. The region’s semi-natural vegetation formations, main



permanent crops and areas of pasture were demarcated. A description was provided of the vegetation
formations found in areas that were still typical collection sites in the middle of the twentieth century.

7. In order to detect and monitor fires in any type of vegetation and also to diagnose and forecast the
risk of fires, a short- and medium-term automated system was implemented in Cuba using remote sensing,
through the joint work of specialists from INSMET and the National Institute for Space Research (INPE) of
Brazil. The system is designed to detect fires using images from the United States National Oceanic and
Atmospheric Administration (NOAA) satellites, the Geostationary Operational Environmental Satellites
(GOES) and the Terra and Aqua satellites, which guarantee the spatial coverage of the entire country as
well as high temporal frequency. Active fires and their locations, spatial distribution and evolution over
time are detected using the method commonly known as hot spot detection. Data on heat sources are
extracted from satellite images through the digital processing of the images and the use of different
multispectral algorithms. The data on the sources detected are consolidated using different geographical
information systems (GIS). The data generated by the system are supplied to users through different types
of notification and early warning systems in almost real time (15 minutes after the satellite passes),
primarily via the Internet and other network services.

8. NOAA and GOES satellite images have been used to analyze the impact of Saharan dust clouds on
rain, tropical cyclone formation and health in the Atlantic region, the Caribbean Sea and the Gulf of
Mexico because they are key to clarifying the role played by atmospheric contaminants in weather and
climate processes. Dust clouds originating from storms in the Sahara Desert move beyond the African
continent over the cooler, damper sea air, reaching altitudes of between 5 and 7 kilometres. Caught up in
the trade winds, they move westwards across the Atlantic and can cover the distance to the Caribbean Sea
in a very short time before continuing across the Gulf of Mexico.

9. The systematic observation of satellite images reveals the almost total absence of clouds at the
centre of the Saharan air mass, which is also indicated by the marked temperature inversion in the air mass.
The dust clouds must therefore inhibit cloud cover and thus negatively affect tropical cyclone formation
and the rain process, favouring drought and not the opposite processes, as some authors have thought.

10.  In 2005, an album of templates was produced for the interpretation of SPOT-5 Earth Observation
Satellite images with 2.5-metre spatial resolution, which has made it easier to interpret the main
components of the images and to update the map of Cuba (scale 1:25,000).

11. A spectral library was also established using the main land cover components of the relief on the
topographic map. The library shows the spectral curves of the main land relief that can be identified in the
image and that is represented in topographic maps, with a view to checking the digital classifications and
photographic interpretation of the relief.

12.  The high-resolution images taken at the INSMET station were used to continue detection and
tracking of sea currents and to monitor oil spills at sea.

13.  The Cuban chapter of the Society of Latin American Specialists in Remote Sensing (SELPER) has
continued to implement numerous advanced training activities in technical areas.

3. Space sciences

14.  In the area of space sciences, the Institute of Geophysics and Astronomy of the Ministry of Science,
Technology and the Environment has continued to monitor the Sun, the ionosphere and the geomagnetic
field in Cuba, and to relay solar and geomagnetic data to centres worldwide.

15. A programme has been developed to diagnose solar events and forecast proton flux using the
LabVIEW graphical programming language, which consists of seven main subprogrammes and makes
possible the following: qualitative diagnosis, which determines whether or not the event is a proton event
on the basis of the radiation emission data; calculation of proton flux density at energies greater than 10
MeV, which also includes heliolongitude and solar wind parameters; calculation of the energy spectrum
index, which indicates the correlation between the proton flux density and the particle energy; calculation
of the time delay from the time at which the radiation event is recorded at its peak until the proton flux
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density start and peak reach the near Earth; and calculation of the relaxation time up to the level of 37 per
cent after the peak. The programme also makes it possible to display proton flux parameters in the form of
a table and to calculate the time and date of the proton flux density start, peak and relaxation.

16. A multispectral characterization of the waiting time of impulsive solar events with a very short
duration was carried out. The potential relationship between waiting-time distributions and the stage of
evolution of the radiation event was analyzed within the parameters of the self-organized criticality (SOC)
theory by adjusting the distribution of t according to the law F(t) = A-t.

17.  The behaviour of 16 meteor showers observed in the period 1995-1999 and in 2001 was analyzed,
with the mass and luminous intensity distributions determined for each individual year. Meteor swarms are
described using power laws for the mass and luminous intensity distributions of the particles. Most swarms
did not vary in scale according to mass and luminous flux. Data on the uniformity of the swarms was
obtained by comparing the distributions of a given shower, using the mass distribution index  and the
activity level of the shower for the period under analysis.

18.  The variation in the mass distribution index for Leonids in the years 1999 and 2001 was also
analyzed. This parameter was found to increase at times of maximum activity, there being a relative
increase in the number of small particles with a smaller mass, and thus a smaller size, compared to the
number of larger particles, towards the interior of the cluster filaments.

19. A study was carried out of the variability of electron density for the bottomside profile of electron
concentration, Ne (h), at fixed altitudes over Havana. Two periods of solar activity (high and low activity)
and two climatic seasons (winter and summer) were considered. The programmes used were NHPC
(inversion of ionograms to electron density profile), version 4.30, and CARP (computation of average
representative profiles), version 2.00. The results show that variability decreases as solar activity increases
and over the course of the day; that there is less variability in winter than in summer; and that, in general, at
fixed altitudes, variability increases above 220-240 km during the night and above 140-160 km during the
day.

20.  An energy model with similar dynamics to the magnetospheric-ionospheric system was developed
using cellular automata. This involves simulating the behaviour of the magnetospheric tail using a 60x100
square matrix, ensuring that a small border of the matrix is closed (this corresponds to the sector of the
Earth’s current sheet) while the other borders are open. The status of a cell with the coordinates (i, j) at a
time t is characterized by the stored energy Et(i, j). Each cell is connected to the ionosphere through the
respective magnetic tube. When a cell exceeds the threshold value Emax, part of its energy is released into
the neighbouring cells and into the ionosphere (Eionf), which is connected to the corresponding magnetic
tube. The local reallocation of energy in the magnetosphere causes a local change of conductivity in the
ionosphere (the particles, pitch-angle diffused, are precipitated into the loss-cone along the field line and
the atmospheric gases are ionized). The model is adjusted using the energy balance equation for the current
ring, which takes into account the real Dst values.

21.  The potential relationships between acute myocardial infarction, geomagnetic pulsations and
variability in magnetic declination were explored. A total of more than 5,500 cases of heart attacks reported
at five hospitals in the city of Havana in the periods 1970-1972 and 1992-2000 were used as examples. The
local index of variability of Kappa (D) magnetic declination was established. Pcl-type geomagnetic
pulsation data were obtained from the Soroa station and magnetic declination data from the Havana station,
both in Cuba. The superposed epoch method was used and power spectra were calculated using the fast
Fourier transform (FFT) method. It was found that: (a) senior citizens (>=65 years) and women appear to
be more sensitive to an increase in the variability of magnetic declination; and (b) Pcl geomagnetic
pulsations seem to be associated with a lower incidence of heart attacks on the same day or the subsequent
day.

4. Distance learning
22.  Distance learning gained great momentum this year, with two Cuban television channels dedicated

to broadcasting courses covering a range of subjects at the various educational levels, as well as specialized
courses designed to enhance the population’s general level of culture. In 2005, a course on basic astronomy



11

was offered and was well received by the public, and 100,000 copies of a book on astronomy were printed
in periodical form.

23.  Courses have continued to be offered in different languages, with German, Portuguese and Italian
introduced this year, as well as specialized courses and programmes in various subject areas that helped to
broaden the population’s knowledge and culture in general.

24.  The Cuban chapter of SELPER has recognized the importance of the subject of remote sensing and
the need to include it in study programmes. As part of this effort, a pilot project has been developed,
entitled “Introducing the subjects of remote sensing and Geographical Information Systems (GIS) in
primary and secondary education”. Its fundamental objective, as part of ongoing efforts to improve the
level of culture in Cuba, is to promote the learning of these subjects from an early age. The project will help
to improve teaching methods in geography, biology and other related science subjects and to train students
to use the knowledge acquired from remote sensing and GIS to understand and take better care of the
environment and to get to know our planet, since knowledge of these tools will enable them to work with
images and maps for various purposes. It will also be very useful for the teachers participating in the
project to master these new techniques, since they will acquire additional knowledge as well as learning
new teaching methods for their subjects based on the use of remote sensing and GIS. This will make their
classes more comprehensible, broadening the knowledge of children and young people by familiarizing
them with space technology and improving teachers’ own level of training.

5. World Space Week

25. World Space Week in Cuba was launched at a press conference, where it was announced that the
Week would mark the fortieth anniversary of INSMET, in recognition of its efforts and achievements.

26.  The press and radio reported on the objectives of World Space Week, and the Fourth National
Workshop on Outer Space and Its Peaceful Uses was held at the National Capital.

]:I_]'p.a.i:i k2 continuade desarrollando lae invesligacongs v apheacinaes cspaciales
dinipidas al wso pacifico del espacio aliralerresire v wsta mnpefiado en el furtalecimipnto
de ramas esiratégicas para su desarrollo sosienible. A continuacién e presentan las
sctividades mas desiacadas reslizadas en el oo 2008

1. METREOROLOGIA ESPACIAL

Las imagencs satelitales de alla resalucion han sido wna valiosisima herzanuenty para
Iasf _pral_u:cmm:s meteorologicas realizadas por el Ingtimte de Melsarolosia de:
Mirsisteno de Clencia, Teenplopia v Medio Ambiente,

Bstas certeras predigciones v las madidas ormmizativas de evacuacion proventiva
redlizadas por la Defensa Civil,  permticoon salvaguardar a nuestra poblacién v a
aumerosas objelives acondmmicos 4l paso Ce los huracanes Dentds Kgtring, Rita v
Wilrna . ’

Er el campo de las investipacenes meleernligicas se destacs o contiaue desarralla v
asmnlmg; de nuevos promamas de computacion para 2l tratamients digital de la
informandn meteorolizica
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. TELEDOBSERVACION

La teleobservacion de la Tierrs estd siendo aplicada en disimiles esferas de la ciencia a
agricultura, la industria, entre otras, en aras del desarrollo susteniabie del pais. A
continuaciin, presentamas algunos ejemplos de las aplicaciones realizadas en este afio,

Se realizd ¢l mapa de la cobertura vegetal escala 1-50 000 en un sector comprendido
dertro de la cuenca Almendares - Venio, provincia La Habana Para la cariografia de la
vegetacidn, se wtilizaron fotografias aéreas, escala 1:37 000, & imdgenss LANDSAT
cdasificadas, apoyados por las comprobaciones de campo en las que se realizaron s
caraclerizaciones de las wnidades de vegetacion. Se delimitaron las formaciones
vegetales seminaturales, los principales coltivos permanentes v areas de pastoreo de la
regitm. Se brindo el estado de las Formaciones vegetales encontradas en dress que ain a
mediados del siglo XX constituyeron sitios clasicos de colecta,

Para la deteccion y vigilancia de incendios en cualquier tipo de vegetacin, asi como el
diagnostico v prondstico del riesgo de incendios, se implementd para Cuba con ¢l
empleo de la teledeteccion, un sistema aviomatizado a corto y mediano plazos,
desarrollado mediante un trabajo de colaboracion entre especialistas del Instituto de
Mefeorologia (INSMET) de Cuba v el Instituto Nacional de Pesquisas Espaciales
{INPE} de Brasil. Fl sistema estd disefiado pars realizar las detecciones de incendios a
partir de imdgenes de los salélites NOAA, GOES v TERRAJAQUA, con los cualss se
garantiza la cobertura espacial de todo el pais y una elevada frecuencia temporal. La
deteccion de los fuegos activos, su localizacion, distibucion espacial v evolucidn
temporal se realiza mediante el método cominmente conocido como de “Deteccidn de

puntns cahenie” La extraccion de focos de calor en las imagenes do log zarelites se
efectua maediame procesamients digital de magenes v ol emplao e diferemes
atgaritmos miulvespestrales. La mivrmagion de tocos detectadas o imeprada vl sando
diferentas “Sistemaz de Informaciones Geopraficas™ (81G) 1.as inforracinnes que
generd ol sigtema, son sumustadas a los usuanus mediante difenntes lipos de avisos v
alertas wmpranas, en tiempe casi real, 15 minulns despuss dil pasc dal satélie,
piincipalments par medto da Internet v oros servicios de redes

El anglins del impacte de Jax Nubes de  Polvo det Sahara sobre  la luvia la
ciclopénesis tropecal v la selud e ha realizade para ln ropion del Alantico, el M
Caribe ¥ el Golfo de México a partir de las mmagencs de satélites do las sonies NOAA v
GOES, por su imperanea en el esclarecimiento dal papel Jue juapan ios contaminanses
atmasténcos en los progescs del Tiempo y of Clima, Las nubes de polvo uriginacday er
winentss oournidas omool desiento det Sabarz se macven fuera del continenie alticaro
desplacindisse sobre el ane marino mas fiesco v humedo, alcanrande alturas entrg 5 4 7
Ken, ¢ incorpordndose al Aujo de los aliswes se desplaza al oeste snbrs el Adantico,
pudicndo cubhr or oy poce lsmpo la dismncia btz ol Mar Cacbe para heso
cozlicnar gobre e mnlfo de Méen

La obsenvacidn sistematien du mmagenes de satéles pone de marificsto [a ausencia casi
W0id de zubes dentro del sene de ta masa de aire del Sahara lo coal s sustenta en la
faEie wnversicn di remperatar prevatecicnte or la e, por lo que vstas nubes de
polva dehen actuar come un factor que inhibe 1a nubnsidad, v pui tangg dabe alecar
asgativamente la ciclopénesis ropical v el mocese de la luvia, favoreciendo la Sog LA
¥ N los procysos contrarias come algunos sutsres har cons:derade.
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'I-;n’ el afio 2[](:‘3 se confecciond un dlbum de patrones para la mterpretacion de las
lrmigcirres SPOL S con 2.5 mwtros de reselugidn espacial v gue ha permticdn Taciiitr el
descifrado de sus prncipales elemertos v actualirar ol mapa de Cuba a gseala 1:28 006

Tambign se confecciond una Bibioteca Fspectral con los principalas conponentes da
bas coberuaras terresares de los elementos del mapa topograficn Este resultada ofrece Las
furvas espectrales de los pringipales elemenics del terrero susceptibles de detormunar en
I IMEEeN ¥ que 500 represcniados en los mapas twopopraficos. con la finslidad de
comprobar lus clasiicaciones digitales y la fotoanterpretacion de los mismos,

Se uulizaror las imigenes de alta resolucion capladas en la estagion del institato do
Mutcorolopia para continuar la deteccion y evolugion de ias comientes marines v cl
maritores de los derrames de ludooserbures mannes )

El vapituln racional de SELPER-CUHBA %3 continaado ¢l desarrolln GC U0 AU LS
grupa de actividades 1éericas de superacion profesinna.,

3 CIENUIAS ESPACIALES

En ¢l campo de las Ciencies Espaciates, el Instituto de Geofisica ¥ Astronomia del
Mmsst}enq de Ciencia, Tecnologia y Medio Ambiente ha continuado el monitorss del
sol, de la ionosfera y del campo geomagnético en el pais ¥ ha mantenido o envio de
los datos solares v gromagnéticos a los Centros Mundiales

Se ha desarrellado un proprama para el diagnostico de los oventes solares v el
promasiico ded Aujo protonicn, oo lenpuaje de programeaecion grafica Labyview, que
consta de 7 subprogramas principales v que permite: el Diapnastico Cualitatvo, que da
Tespuesta a la intemogante del caracter profdnico o no ded seenea o base o los datos de
radioemisian: el caeula de la intensidad del flujo protoroco para snergias mavores a 10
MeV. gue ademae incluye la heliclongitod v los parimetres del viento solar, o caleula
del indice del especto enerpdics que da ol cardoier de la dependencia de fa imensicad
del flgjo prowmico con la anerpin de jas particalas; ¢l cdlevlo de los dempos de retade
desde ¢l momento en que se registra o maximo del radweverio, hasta que ammnba a las
inmediaciones de ia FTiera ol comienra v el miwime de la satensidad del flua
prownico. asi como & cileule del terpo de relapasion basta al nivel deun 3796 despues
del mixsmo. Pernute ademds: la salida de los parametros del flyje protanico en farma
de wzbla v € calculo de fa hora v la feche del comuenge, del maximo v de la relaacidn
de la miensidad del Duse protdmco.

S Hevtr a cebi pna conacter iascion muloespecual del tempa de espera de los eventos
silares impulaives de muy corls durscion S¢ anghed e posthle relacior de s
desinbuciones det uempo de espera oo el estado de ja evolucidn del radic evento en los
marcos de lz teoria de la Cnncalidad Aute-Orpgmirada 150C) 4 partit del apesiie de la
distiibucion de 1 seein la lev F{x) A7




14

Se realizd el andlisis del comportamiento dels Duvias de metecros observadas en el
periodo 1995 - 1999 y el 2001, determindndose las distribuciones de la masz y de la
intemsidad luminosa para cada afio en particular. Los enjambres de meleoros son
descritos mediante leyes de potencia para las distribuciones de la masa y de la
intensidad hmminesa de las particulas. La mayoria de los emjambres resultaron
invananies de escala para vanos Ordemes de la masa v el flujo luminose. La
comparacidm de las disiribuciones de wna musma lluvia medianie el indice de
distnbucion de la masa # v €l nivel de actividad de la Huvia, para ¢l periode analizado,
permitié obtener informacidn acerca de la uniformidad de los enjambres.

Se realizd ademds un andlisis de la vanacion del indice de la distribucion de la masa
para las Lednidas én los afios 1999 y 2007, Se enconfrd un aurmnento de este pararmetro
en los momentos de méxima actividad evidenciando un incremento relativo de las
particulas de menor masa, v por tnto, menor tamafio, con respecto a las mis masivas,
hacia el interior de los filamentos del enjambre.

Se estudio la vanabibidad de la densidad eleciréomica del mferior del perfil de
concentracion electrinica, N, (h), a alturas fijas sobre La Habana Se consideraron dos
periodos de actividad solar (alta vy baja actividad) v dos estaciones climéticas {invierno vy
verano). Se usaron los programas NHPC (v 4.30) v CARP (v 2.00). Los resuttados
misestran, que la variabilidad decrece tanto con ¢l aumento de Ja actividad soler, como
de las horas del dix; es menor en invierno gue en verano v, en general, a alturas fijas, la
vanigbilidad se incrementa por encima de los 220 - 240 Km. Durante Ia noche v los
140 — 160 Km, durante of dia

% olgbore un modela enerpéiico e andosia con la dindmica del  sisiema
megnetosfirice - wonesfinico vsando un autdmats celular Para esto, se sumuls ol
compartamienito de la cola magretosférica medinde uns matriz curdiada de Bk 100
estabieciend que una peguefia fromera del arregle estd cerrada (Ssta coresponde =l
sector de la twerrg de la lamina de corrientc), en @ato las otres fromenas sen abierias, Bl
estado d::‘ urss cetda con coardenadas (1, j) en el momento { estd caracterizado por la
enerpia slmaccnade E {1, ) Cade celda estd conectads con la tonesfera mediante el
respecine tubo magndico. Cuande en wna celds se supera us valor ymbeal Fo, se
liber: parte de su enerpia a las eeldas vecinas. ¥ a la ionosfura (E,.) que estd coroctaca
coil el lubn magnético correspondiente. Le reasignacion locsl de energia en la
magnetosiera causa un cambio local de la conductividad de la wonosfera (s pregipitan
:as parteulas difundidas por el dnpuln de pitch en el conn de perdida (loss-cane’ a lo
large de la llnea def campo ¢ ionizan los pases aimosfgnces). E1 modeio os asustade por
la stuacion del balance de enerpia para el anillo de corriente que tene en cuents los
vadores reales de Da.
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Sc oxploraron las posibles relaciones del infartn apudo del rmncardic o0 las
puisaciones geomamtticas v Ja vanzbilidad de [a declinacidn magnética Se uhilisaror
las rmuestras de ocwrrensia di intarios reporiadas en cinoo hospitates de Ciudad de |z
Habana en & intervalo de ios aflos 1970 @ 1972 « 1992 204, |0 gue afiecit yn total de
mas de S99 pcurrencias de ufarios e greo @ indice local de vasiahdidad de la
dechnacion magnética Kappa (D). Los datos de pulsaciones peomapmtlicas tipo Pl 2
obluvieron de la eslarion “SOROA™ v los de dechnacian magnetica de la vstacior
"HABANA®, ambas en Cuba Se ulihzt @ mstodo e sperposicidn de fpoces v sa
calenlaron  los espechos de potencis por ¢ mérode de ia sransforntls rapacy de
Faurier S¢ abiuvs que a)e! adulto mayor (= 63 afiu) ¥ las muyeres perecen sor mis
zefsibles al sumenie de la viriabihded de la Jeglinasidn mapnética v b Lo existencin de
pulsaciones geomagndlicas Pol parecon estar asociadas a tma disminpcion de .a
vonrreneiz de wifauios of msmo dia ¢ o dia postenor a su apaticidn.

4. EDUCACION A ITMSTANCLA

La educacion & distancia ha lagade wn fierte 1pulse o cste afto, ol contar ¢ pals en
dos canules de television dedicadoes a trindar clases de varias asignaruras paa los
difecentes miveles de educacion: v cursos sspecialieadas dingidos a anglias 2 eulura
peneral de la peblacion. Fnoeste afio 2085 se imparié = Curse “Flementos de
Astiopomia” con una amplia aceplacion def pablics y se publicaron 100 o0U gjernplares
ifel Taglode (Libie en forma de pericdico ) sobre Astoomomia

Sc ha continuade hringando cursos de diferantes idiwas, sucandose =te afo el de
glemdin, porauguds e alians, 351 como [rONTAmMES ¥ Cursos caponidiizados en diferenies
teanilicas que contibuver a amplir lox conocimeentos v 14 cultura groersl de 12da
poblacidn.

El capitulo SELPER CUBA ha comprendido Ia mpertancia v ngcesidad de iocluit la
angnature de Teledetecsidn en los propramas de citudio. Comw parte de este esluersn,
s¢ ka concebido vm provectn pilotn denominade “Intraduccion de los Teledeteedion 1
los Sistemas de Informacide. Geoprafed (SIG) en la enschimLea primans v secundana,
¢l cual bene comn ehletvo fundameneal  coron parte de la constamte glevacion de la
cultura que s2 leva a cebo sn nuestro pais - Fomentar cl aprendizaje de eslas matenias

desde edades tempranas, lo que permitith mejorar los métodos de enseflanza de la
Geografia, la Biologia v otras ciencias afines v preparar & los estudiantes para que, 2
partir de los conocimientos que brinda la Teledeteccion y los SIG, puedan interpretar v
cuidar mejor el medio ambients, conocer nuestro plmeta, considerande que el
conocimiento de estzs herramientas les facilitard e trabajo con imagenes v mapas, para
diversos fines. A los profiescres que participan en el provecto, les sera muy Gtil poder
dominar estes nuevas téenicas porque ademds de adquirir conocimientos adicionales, se
brindarin métodos nuevos de ensefianza de sus asignaturas basados en el emplec de la
Teledeteccidn y los SIG que harin mis comprensibles sus clases logrando mayor
integridad en el alumnado v en su propa formacion mediante un acercamiento de los
niftos ¥ jovenes a la tecnologia espacial.
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8. Semanz Mundial del Espiacio

La Sertrs Mundial del Fspacic se celebid e Cuba con nng confercro de prensa en la
g se dedicd cota Semana al lnsuluto de Medeoralugia en su 20 guyessaso, atendiendeo
al esfuerso desplegads v fos resultades obtemdos por wta institugién,

B2 dlundio por la pronss esernz v oradial los objetivos quee persipue 12 Senaoa del
Espacin v sc realizo la comvoeatona al 1Y Taller Nacionat “EL Fypacio 1 hraterrestre ¥
31 Usa Pacifica™ en of Capitolio Maconal

France
[Original text: French]
-LE DEVELOPPEMENT DURABLE

ALTIRA @ un pas décisif vers altimétrie océanographie opérationnelle |

La nusston ALTIKA est un programme de coopdration bilatdrale avee inde. Ce
deuxieme programme de coopdration majeure apres Megha-Tropigues (of. infra) consiste &
faire voler en méme temps que Jason 2 un alumetre en bande Ka sur une orbite basse quasi-
polaire, avee une répétivité adéquate, pour Pobservation de la cireulation océanique a méso-
cehelle @ méandres et tourbitlons.

La charge utile comprendra également un radiometre bi-fréquence ¢t lo systéme
dorbitographic précise Doris. Cette expérience devrait Stre embarquée sur le satellite
d occanographic indien Occansat 3.

Les partenaires scienufiques frangats sont LOCLEAN (Laboraroire d 'Océanagraplic ¢
du Climar par Experimentation of Approchie Numdérigue). VEGH (Laboratoive des Feoulemenis
Géophysiques et Indusirielsy,  LEGOS  (Laboratoire  d'Freles  en (éopiivsique ot
Occanographic Spatiafe). VIFREMER (Instinir Frangais de Recherche pour la AMer), ot
Mercator Oceéan.

Le lancement est prévu en 2000,
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CALIPSO ; Pour une climatologie des nuages ef des adrosols

CALIPSLY @51 un proOgramme e |.'-:'-:1|'||."|.1Ii-.:-|'| bilatérale avec la NASA (National
Aeromantics and Space Administration des Elats-Unis). Les incerfitudes actuelles sur le bilan
radiatill des NuAZEes ¢l des aérosols limitent la |.'-:II'I|'|I'-\."|'|-\.'I'|:~':I.I|'. du % ghimue |.'|i|'|'|:|.li-:|u|: ct la
peévision du changement global. La mission CALIPSO (Clowas derosel Lidar and Tnfrared

Narhfhirdler Savellire Observarion) foumira un jeu de donndes unigues sur les adrosols grice 3
un Lidar & rétro difTusion embargué sur le satelhite. Celw-ci doit voler en formation avec deux
autres missions amdéricaines, AQUA of CLOUDSAT, ams qu'avec le micro-satellite frangas
Yarasol, constituant ainsi un observatoire spatial exceptionnel : A-tran.

Cette mission o5t mende en coopération aves la NASA, qui en assure la responsabilité
#lobale. Le CHES foumit la plate-forme PROTELS @ un imageur imirarouge, < st
responsable du satellite et de son contrale,

Les partenaires scientifiques frangais sont UIPSL (fmsvienr Prerre Simon Laplace) <t
:";.llln ';.‘;l oL ||I .J'\.-" ERTARTIL 'lu

Le lancement de CALIPSO devrant mtervenir én [évrer 2004

I  GMES

OMES (wveillance globale pour environnement e la sécuritd) est né dune
mittative de la Commission Europdéenne (CE) et des principales avences spatiales dont I
CUNES et UASE. Son objectif est triple

- Crder a Pimage de la métdorologic des services de fournitwre dune information
|

Cnvironnement
spatiales.

¢ @ DPusage de la socidid, fondée sur Dutilisation de donndes sol ot
- Uréerdes serviees de fourniture dinformations & Uappui des actions de protecion des
popuiations ¢t des biens & "occasion des catastrophes dorigine naturelle ou humaine.

- Créer a terme des services pouvant aider les forces et des organisations curopéennes
dans leurs interventions humanitaires ou de maintien de la paix.

Lensemble est prévu en trois phases. La premicre. qui s'est achevée en 2003, a
consiste a identifier des thématiques qui pourraient faire lobjet du développement de services
specifiques. a seconde, jusqu’en 2007, consiste a mettre en place des démonstrateurs priotes
pour certains de ces services, a la demande du Conseil et en fonction des priorités définies par
la CE. La troisieme. gqui commencera en 2008, sera consacrée d la mise en place effective de
centres de services GMES sur quelques thémes. sur du financement non-R&D.

Les premiers services mis on place en 2008 s appuicront sur des infrastructures sol ot
spatiales existantes.

Les projets font Uobjet d’un financement de 'ASE ou de 1'Union Furopdéenne (UE).

Les domainues de la gestion des océans ¢ des zones ebtiéres, de occupation des sols
ot du suivi des ressources végélales, des catastrophes naturclles, ont ¢té définis comme
prioritaires. Une dizaine de projets ont ainsi ¢té retenus par 'ASE et une vingtaine par la CE
qui les financeront.
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1ASI :
Pour une meilleure prévision météorologique

La mission IAST (Unfrared Atmospheric Sounding Interforomerery cst développée en
cooperation entre fe ONES et organisation internationale Eumetsat. IAS] mesurera le spectre
atmosphérique dans infravouge, en vue d'¢tablir des profils de tempdérature ¢f d humidite
avec une précision de 19K et de 10%, ainsi qu’avee une résolution verticale dun meétre.

En coopcration avee Eurent, le UNES assure la responsabilité technigue globale des
mstruments, fe développement du logiciel de traitement de dommdes et Uexploitation du centre
drexpertise technigue. Ce sondeur Cquipera les trols satellites météorologiques curopdens

MUETTOPR,

Pes partenaires scientifiques frangais sont Mdtco-Franee. PN (Jaborainin &

' :

Lalre o ';x’.«'i);r).\'/?./"?(“!'(’ & /.”“'-7”’/’/",‘l"[.(/““) et 1PST .

Plvsigae Maof

Le pramier Tancement est prévu en avril 20006,

JASON : pour unc océanographie opérationneile

La mission Jason est le fruit d'une coopération multilatérale entre le ONES, Ta NASAL
o NOAA (Nationad Oceanice and Atmospheric Administration des Blats-Unis) et Bumetsat.

Aprés Topex-Poscidon et Jason 1, Jason 2 doit concrctiser la mise en sgrvicc d'une
octanographic opérationnelle & partir d'une altimétrie spatiale occanique, délivrant pour
Pocéan des informations de méme nature que celles produites pour Matmosphere par la
météorologic.

[.es partenaires scientifigues francas sont le ONRS (Cenie National dv i Recherche

Scientijigue). Mliremer et Met¢o-France.

Le lancement est prévu en 2008,
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MERSEA

Le premier bulletin mondial de prévision océanigue sur 15 jours a été présentt le 14
octobre 2008 par le Groupement 'Intérét Public MERCATOR OCEAN dédic a
'scéanographic opérationnelle. Ce bulletin donne les courants, la température et la salinité de
I"'ensemble des océans du globe, ainsi que de la surface au fond, Le modéle dynamique. a
partir duguel la prévision peul ainsi &re faite, combine les données d'observation recurillics
par satellites aux données recueillies par les boudes. Ces bulleting constitueront une aide de
premier plan i la sécurité, & la pdche ot & la navigation en mer, au suivi de la dérive des
nappes de pétrole, i prévoir I'efMet des courants du large sur les courants cotiers.

On se rappellera que Mercator Ocean rassemble les organismes de recherche fran;ais
(CNES, IFREMER, IRD, Météo-France ¢ SHOM) impliqués dans le développement de
I"océanographic opérationnelle. C'est lui qui développe le volet couverture de 1'Océan global
i haute résolution de MERSEA, partie, consacrée 4 la mer et I'octan et coordonnes par
I'IFREMER du programme européen GMES de surveillance globale pour 'emvironnement et
la sécurité (cf, supra).

L étude ¢'une structure juridique susceptible de répondre aux besoins de pérennité
dun centre d"océanographie opérationnelle desting a servir de base & une capacité curoplenne
d"analyse 1 de prévision océanigue st en cours : cette nouvelle structure devrail dre mise ¢n
place en 20040,

MEGHA-TROPIQUES : une meilleure connaissance du cvele de INeau

Moghae [roniques estoun programime de cooperation biiatérale entre fe CNES ¢t
PISRO (Jidiuns Space Researel Organisation). La mission franco-indienne Megha-Tropiques
fa recherche sur la circulation atmosphérique, Te evele hyvdrologiyue et
I"évolution du elimat,

est destinée A

Cette étude sur le eyele de Peau en régions tropicales est mende en coopération avee
VISRO. La plate-forme IRS (fudicin Remote Sensing satellite) cst fournie par 'ISRO.
I instrument principal, Madras umageur micro-ondes, constituera unc premitre industrielle
car il sera développe en partenariat avee 1"Agence spatiale indienne. Les autres instruments
seront une version modernisée de Scarab et un profileur micro-ondes de humiditd
atmosphérigue Sofir.

Les partenaires scientifiques sont IPSL et LERMA  (Laboratoire d Frudes du
Ravounement de la Maticre en Astroplysique).

Le lancement estprévu en 2009,
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SMOS : Pour mesurer la salinit¢ de océan et Mhumidité des sols
SMOS  (Sodl Mowste and Ocevn Sadininy) csUoune nussion en o coupdration
nudtlatdrale entre DASED o ONES ot o CDT (Cenro para o Desarollo Tocnoldgico
Indiestrial. organe espagnol de gestion des atfaires spatales).

Cette misston permetira une Gvaluation globale et régulicre de hunudite superficielle
des sols of de o salmitd ocdamque. grace @ un radiomeure intertérométre en bande 1 bi-
directionnel. Lo participation du ONES comprend [ maiwise dCeeuvee du satellite, la
foumiture de la plate-forme Proteus, du centre de contrdle et des opdrations on orbite. amsi
g un centre de di smmi ion pour les produits scieniifiques.

Les partenaires scientifiques francais somt le CESBIO (("wzzr” d Frudes Spaticles de la
Biospherey, 1PSLL VINRA Unstingt Nationadl de la Reclicrche Agronontigue). lo CONRM
{(Centre National de Rechorehe Météorologique).

Le lancement est prévu en 2007,

v \S( (} : Mleu\ p:m enir la mousson mdlenne

VASCO est unce campagne internationale qui a pour objectil’ do micux ohsurvcr, et

mieux comprendre fos interactions entre occan ¢ atmosphére. Les données recuetllies au-
dessus de Pocéan mdien vont apporter des mndications supplémentaires sur d i Hunmmms
de type El Nino. ou sur fa variabilit¢ de fa mousson, Le partenaire scienufique {rancais est le

laboratoire de météorologie dvnamique, LMD,

Des expdriences probatoires se sont dérouices en 2005, La campagne complete qui se
déroulera en 2000 dans 'Occan indien of sTappuiera sur le recuctl des donndes par des
acroclippers ct des ballons pressurisés couche imite.
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STRATEOLE - VORCODE :
Pour comprendre la physico-chimie de fa stratosphére

Lo progranume Stratcole est un programme international ¢ ¢tude de e dvnanigue du
tourbitlon hivernal antarctique. [ comporte deux expériences @ Vorcode, pour étde de la
dynamique et du mélange & Uintéricur du tourbillon ¢ Voredge pour cette Stude @ Ta frontiore
de co tourbillon. Ce programme contribue 4 Uétude des mécanismes de destruction de la
couche dTozone stratosphdnque.

La campagne Swatcole Vorcore est conduite par le ONLS. en coopération avee la
National Science Foundation des Btats-Unis | depuis Ta station américaine de MacMurdo
situce sur le continent Antarctique (10067 Hst. 787 Sud). Lo projet consiste & eifectuer une
observation de la dynamique du tourbillon polairc antarctique d hiver par un moven original,
specialement développd i cette fin : une flottille d une vingtaine de ballons dérivants plusicurs
mois & altitude constante dans la basse stratosphere. Les ballons sont dotés dune charge utile
constitude  de systemes Clectroniques 1égers de miesure  de posttion, de données
meteorologiques (pression et température de airy ot pour certains dentre cux de mesure de la
turbulence atmospherique. Les mesures sont transmises par le systéme de t¢lémoesure Argos.
Linvestisseur prineipal est le laboratoire de météorologie dvnamique (EMD),

Ces ballons pourront rester en vol jusqu’a trols mois. La campagne a débuté en
septembre 2008,

VENSS @ pour un meilleur suivi de la végétation

VENUS (Fegetation and Environment monitoring on a Nev MicroSucellizey est e frui
d une cooplration bilatdrale avee agence spatiale isradhionne.
Crestun programme d observation de la terre i vocation seientifigue et 1e amu‘m“'w ¢

ra !
I est caracténsé par Putilisation dune caméra super-spectrale pour le suivi de Ta végdtation

haute résolution ot haute répétitivité sur des sites sélectionnés, et par T possibilitd de ciumg oF

dorbite par faible poussée a Paide dun propulseur ¢lectrique.

Cette mission servira a préparer fa mise en place dun observateire opdrationnel
GMES pour le suivt de Penvironnement continental et la gestion des ressources naturelles. Ce
programme est réahise dans {e cadre & un partenariat scientifique avee CESBIO of P'Universite
Negev de Ben Gourton en Isradl,
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2- LES SCIENCES SPATIALES

| BEPPI COLOMBO : i la découverte de Mercure ]

Ce programme scientifique de I’ASE auquel la France participe est réalisé en
coopération avec I"Agence Spatiale Japonaise JAXA.

Cette mussion vise 4 éudier la plantte Mercure. Elle est constituée de I'orbiteur
planétologique MPO (Mercury Planerary Orbiter) et de 1"orbiteur magnétosphérigue MMO
(Mercury Magnetospheric Orbiter).

La France est responsable du spectrométre UV (Phoebus) et contribue & quatre
expériences. Les partenaires scientifiques frangais sont le CESR (Centre d 'Enude Spatiale des
Rayonnements), le CETP (Centre o 'Etudes des Environnements Terrestres ef Planétaires),
I'LAS (Instinue d ' Astrophysique Spatiale), VPGP (fnstitut de la Physique du Globe-Paris), le
LAM (Laboratoire d Astrophysique de Marseille), le Lésia (Laboratoire de Physigue et
Chimie de UEnvironnement) et le LPCE (Laboratcire de Physigue o Chimie de

I 'Environnement).

Le lancement est prévu en 2012,

COROT : i la conguéte des étoiles 1l

COROT (Comvection ef AOTaion) est le fruit d'une coopération  intemationale
multilatérale avec I’ Allemagne, I Autriche la Belgique, le Brésil, I'Espagne et I'ASE.

C'est la troisiéme mission utilisant la plateforme Proteus aprés Jason et Calipso. Cette
mission vise un double objectil en astrophysigue : 1"étude de la structure interne des &oiles &
travers leur mode de vibration, ot la détection des planétes hors du svstéme solaire par
I"observation des micro-ellipses périodiques que ces planétes provogquent en passant devant
leurs étoiles,

COROT a I"'ambition d’étre la premiére expérience spatiale capable de détecter des
planétes telluriques comparables aux planétes rocheuses du systéme solaire. Des coopérations
bilatérales sont mises en place pour la foumiture d’éléments ou de sous-systémes. Les
partenaires scientifiques frangais =sont le Lésia (Laboratoire de Physigue ef Chimie de
I 'Environnemeni), le LAM et I'IAS.

Le lancement ¢st prévu en 2006,
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DECLIC : Au service de la science de Ta maticre

Lo prowt DECLIC (Disposiddl” powr Enede doe o la Croissanee or des Llguides
Critigaes) estun progrannme de recherche bilatéral entre Ie ONES ¢t la NAS AL

I permiettra de réaliser on nmcropesantewr un programme de recherche sur Métude des
fTuides oritiques ot des transitons de phase, sur les réactions chimiques dans Tes fusdes
supereritiques ainst que sur la structaration de la maticre lors de la solidification des
muatérinux transparents. 11 se présente sous la forme de deux modules. un Slectroniguc.
Pautre un bac optique, transportables par la navetie spatiale. s seront installes a bord de Ia
station spatiale et les opérations de 1élé-science seront conduites par les scientifigues depuis fe
sol sous le contrdle de Cadmos. Ils pourront fonctionner pendant six ans. Les partenaires
scientifiques francais sont fe ONRS. 'Eseme, le CEA, 'Ecole de Physique ¢t de Chimie
Industricllie de Parns, le Laboratoire de matériaux et de microdlectronique de Provence.

Lo lancement préva en 2000 est conditionné par e retour en vol de Ja navete.

G;\I‘»\A: 1";11‘]&;}&‘111‘ du ciel

Coe programme de UAgence Spatiale Luropéenne ost unce mission tres ambiticuse
congue apres Hipparcos.

Son objectif est de collecter des données astronomiques (position. mouvenients
propres, parallaxes. domnées photométriques of spectrométriques). avee une préeision jamais
atteinte sur un milliard d’¢&totles de notre galaxie et des galaxies du groupe local. Pour la
premicre fois Gaia permettra un sondage complet des plandtes extrasolaires on orbite autour
des ¢toiles proches du soleill Les partenatres scientifiques francais sont GEPI (Gualaxies,
Etoiles. Phyvsigue Instrwneniadisation du CNRSY et Gemmi (Obscivatoive de la Core d Azur).

Le lancement est prévu en 2012,

THERSCHEL ¢t PLANCK — SURVEYOR : Des cartes de Punivers

unme
ton au

sions  dlastronomic  submillimérique  font partie du prog

mis
SE auxguelies la France participe dune part & travers su contribu
programime seienitiigue obligatoire de UASE et dautre part avec la participation du ONES @
Pinstrumentation des charges utiles scientifiques respectives ainst quien lour centre de

scienufique de 1

1

=

traitement des donndes
re ot Pacs tphotometres imayg

notre o ddtection hotcrodyne) pour Horsehel et Plunck-Surveyor

ws ol spectromatres imageurs) pour ferschel

Les partenaires scientifiques  {rangais sont IAS, AP APC (lsmroparticnle et
Cosmelogio du CNRS) e CRBT (Centre de Recherche sur les wros Basses Temperangesy, e
CUSR. CEASAP (Sorviee d dsorophysigue di Commissariar « Ulinergio Aromiyuey, e
Lerma (Laboraioire d Findes du Ravonnement de la Maticre en Astrophysiquey evle LAM
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LISA P;\:I‘IIFINI)ER : Précurseur de la détection des ondes gravitationnelles

La mission Lisa (Laser Tnrerferomerer Space Antenna) estun programme scientifigue
de DASE. Flic vise a déwecter directement Tes ondes graviationnelles prédites par Ta relativite
glndrale. dans un domame de fréguence non couverl par fes intertérometres terrestres, 1z
réalisaion  de e programme  néeessite une  phase  de démonstration technologique
intermédiaire avee le vol du satelhite Lisa Pathlinder. dont la charge uile, Lise Technology
Package ost un modele réduit dun bras de Dimtertérometre,

La communauté scientifique francaise (Artemus  Astrophysigue Relarivisio Théarie
Expérience Méwologie Instrumentation Signaux - ONRSUIAP. Lapp Laboratoire ddnnecy-
le-Vieuy de Phvsigue des Particules Luth Laboratoire de §Cunivers et de ses Théories.
Syrthe  Svsidmes de Reférence Temps-Espace - Onera - Office nanional d Fudes et de
Recherches Adrospatiadesy sous 1'égide du laboratoire APC, participera & cetle mission ¢n
fournissant le bane de modulation de la source laser du LTP,

Lo lancement est prévu en 2008,

:;\Il(fli(_j}é(‘()l’li : Dela théoriei(ler la relativité g(}l_é;;" ’

Microscope est un projet national en coopdration avee ASE ¢t le Zarm (Laboratorre
de Université de Bréme), que finance PAgence spatiale allemande.
Cette nussion de physique fondamentale testera le principe d équivalence entre fa
masse inerte ¢t la masse gravitationnelle avee une précision améliorée de trois ordres de
grandeur par rapport aux expériences réalisées au sol. Ce test fondamental représente une
verification de Ta théorie de la relativitd géndrale, qui repose sur ces principes déquivalence ¢t
une contrainte pour les théories dunification des mteractions fondamentales. MICROSCOP!
a C¢yalement un objectif’ technologique @ la validation de o compensation de trainde par
Putilisation d’accélérometres ultrasensibles ¢t de micro-propulseurs joniques.

Le ONES est maitre dCecuvre du systeme complet et du micro-sateliite 1ssu de la fihidre
Myriade, L'Onera réalise les accélérometres ot le centre de missjon,

Le lancenient est prévu en 2008,
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MIRI @ La premiére lumicre de Nunivers
NIRT (Medium InfraRed Imagery est un programme scientifique obligatotre de DASE
aunquel 1o ONES pardcipe. au-deld deosa contribution normale. par lo ddveloppenment de
Pinstrument sur son budget propre.
MIRE est un imageur spectrographe dans infrarouge moyven développe en coopdration
entre Europe et les Tats-Unis qui sera embarqué sur Ja mission d astronomie « James Webb
Space Telescope » (JIFST), successeur du télescope Hubble.

JWST devrail &tre lancé en 201 1.

Les partenaires scientifigues francais sont o CEASAP o LESIA (Laboratoire
d Fiudes Spatiales o d Instrumentaion en Astrophysique).

PI'L}_R;_X() : I’li}llogc atomiq_g_(j _igl_faillil)lc

PHARAQC est fa composante francaise du programme ACES. Hromic Clock Insemble
in Space. de UASTL

o programme est destiné & démontrer la tres forte potentialind seientifique <t
opérationnelle d'une nouvelle génération d'horloges atonniques dans espace. Co projot
comprendra deuy horloges dont un maser a hydrogéne suisse ¢t PHARAO. fournic pur la
France.

Le ONES est maitre d ceuvre de cette horloge dont objectif de précision est 107

e Cih . r e . . N ..

pour une stabilite de 107 jour. ACES sera installe sur la plateforme exiéricure du module
Columbus de la Station Spatiale Internationale.

s responsables scientifiques francais sont LKB (Lahoraroire Kasder Brossel) ¢t
Syrthe,

[e lancement est prevu en 20100
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VENUS EXPRESS : pour dudier I'atmosphére de YViénus

b 1 i = o i | 2 2l 111
| A MISSINN Y COus cXPress o= 19 Ol Thi nEsEen 1lex 12 il g Mg 51
s % ol o oy
¢ IPASE. | 1 e est developped par ASIran =k rikm / Ko
francass I e select Ty onl dieux i 1ailnse e (L] [=HEE>
i
Nager i tmosphere de Viénus), Bpicayv (Speciromeine poalr X

Aepera (environnement ionmisé de la plandte)
Partenaires scientifiques @ Lésia, JAS, LMD ¢t le CESR,
y

i i B N = T TR AP o BT I dllie Ty |
Le lancement a eu lien le @ novembre 2005 : "amivée en orbite awtour de Vénus cst

prevue en avil 200G

PI(?‘_\BE:()U I‘itjﬁtgcncg du s_gleil sur lc_ qﬁmat

PICARD est une conwibution  francaise.  avee  des  partenaires  scientifiques

miernationaux (Mnstitut Roval de Météorologic de Belgique. B-Usoc de Beluique ot
PObservatoire de Davos en Suisse). Au programme international

Ce projet pormentra dameliorer (o connaissance de inlluence de Uirradiation solaire
sur le climat mais ausst de la physique et de la structure interne du soleil. La charge utile se
compose de trots mstriments 1 un télescope imagenr francais (Sodismi, chargd de mesurer o
diametre du solail avee une précision du millicme dlare/seconde. un radiometre différentiel
{Sovap} et un radio-photometre UV (Premos 2). La plateforme est un micro-satellite de la
filiére Myriade.

Le fancement est prévu en 2008,

SWARNM : Pour la mesure du champ magnétique terrestre =

Swarm st une mission du programme Earth Explorer de TASE. Ce projet est
constitue de trois satellites ideniiques destinés a fa mesure du champ magnétique terrestre. e
CUNES a prévu de participer a cette nussion par la fourniture des magnélometres absolus
embarques sur les rots satellites.

Le partenaire seientfique frangais ost Mnstitut de Physigue du Globe Paris (1PGP).

Le Tancement est prévu en 2009,
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212 ¢ le Transfert de temps par licn laser

EN e | de lempE p I s 1 m I ¢ de
il A M tre de symchroniser « s &pa el lermes
EIl impulsions lumincuses trés bréves enires
v il de la | erre
I r K
3- LESPACE AUBENEFICE DU GRAND PUBLIC
: B D T LT V !
| ARGOS-SARSAT : La localisation pour 'environnement et le sauvetage |

Ces programmes  sont ¢tablis en partenariat avee e laboratoire détude de
I"environnement pour Argos ot le Programme International Cospas-Sarsat pour Sarsat.

Embarqués sur le satellite polaire de métcorologic NOAA-N, Tancé e 20 mai 2005, les
instrunients Argos 2 ¢t Sarsat 2 clowrent lu deuxieme génération de ces grands projets
internationaux. L'un concerne la localisation ot la collecte des données environnementales,
Pautre la localisation des détresses. La similitude des missions ot des instrunients a conduit a
regrouper les deux developpements compte-tenu de Ta part majoritaire du segment spatial,

La continuitd® de ces progrannmes scra assurée par les instruments Argos 3 ¢t Sarsat 3
adaptés aux missions futures. Les premiers instruments scront lancés sur le satellite curopéen
Metop avee Uinstrument TAST en 2000.

Les pays de 1'Union curopéenne d7une part, et les Etats membres de 'Agence Spatiale
Européenne (ASE) d auire part, se sont accordés sur les conditions de financement qui ont
permis le démarrage de la phase de développement/validation de ce programme. Cette phase
prévoit Te Tancement dlun satellite expérimental appeld GSTB-v2 avant jumn 2000, Puis le
lancement de trois satellites Galiléo, suivi de Ta validation en orbite du service de navigation
par satetlites.
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PLEIADES HR : Mettre le monde en images
Le Projet Pleiades constitue unce nouvelle géndration de systémes dobservation
optique de la terre que le CNES a la charge développer. Le progranmme d’observation optique
a4 haute résolution (Pléiades TR) est réalisé en coopération avee 'ltalic qui a la responsabilite
du développement dun systeme de radars (Cosmo-Skymed). Les Jancements des deux
satellites optigues de Ta composante spatiale frangaise sont prevus en 2009 ¢t 2010,

| WISE @ Un alitement antiorthostatique f¢minin

WISE est un programme micmational doveloppe on coopceration entre UASELD o
ONES, o NASA o Agence Spatiade Canadienne {ASC).

At de preparer Tes vols & bord de fastation spatiade internationaic, cos agences ont
organisd on 2003 des expertences dalitenient de deux mots chez des volontares saims de sexce
fémimin, Ces expertences ont pour but d'¢valuer Tes consequences drun vol spatial de Tongue
durée et Jde metire au pont des moyens préventifs au plan physique nutritionuel.

Lo MEDES, institut de médecine et de phyvsiologic spatiales, ¢tait en charge de sa
réalisation. Des expériences et ¢tudes sur les systemes cardiovasculaire, osseus. musculaire ¢t

sur Lo nutrition ont ¢1¢ mendes par une vingtaine de scientfiques miernationaux.

4- 1 ACCES A I'ESPACTE

ARIANE & ECA

......... & o { cur lourd | i i

S r ervolechnique dé | WHE, L Agence Spatiale Européenn re i

nse d & ool diele i techaig i CWES. La France oo i lus de

5 @ pr e, A pres I s 1 e dd ibre 2002 du pren 5 deux
Hivants en 2005 ont & y i ol

Dans le cadre du développement du programme curopéen ATV (duromated Transfert
Vehicle), e centre de contrdle de PATV (ATV-CC) est en cours dMinstallation au centre de
Toulouse du CUNES. Le développement et les opérations de DATV-CC ont ét¢ attribués par
I"ASE au ONES. En qualité de centre de controle principal il est chargé de la conduite des
opérations ¢t de la coordination de 'ensemble des movens au sol nécessaires aux operations
de PATV. vaisseau cargo entiérenment automatique ¢t non habité, capable de transporter huit
tonnes de et

Lo premier lancement préva en 2006,
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CARDIOLAE : Pour la recherche cardio-vasculaire
Cardiolab { Cardiovasenlar Laboraiory) est un modéle de recherche développe par le
ChES & " Apence HI‘...l".:'; allemande destind & 1"éude do gy stéme cardiovasculaire -..l.."l.l 5 la
dans le module de physiologie EPM & bord du laboratoare

station spanale. Il se situern
curopéen Columbus. Les partenmires scientfliques fr

e - Y I s L
de la Faculté de médecine ° Angers. I'Unité médecine de physiclogic spatiale de 1"Université

||_' |||_I"~i

us sont le laboratoire |.|-.' physiologe

Le lancement prévu en 2006 est conditionne par le retour en vol de la navetie

¢ \RI)I()M} P our le suivi médim'l—d_gs cosmonautes

e UNES of Plnsutut des problémes médicaux biologiques de Académic des
Seiences de Moseow ont déedé de soutenir les acquis dans e do mainc cardio-vaseulaire on
ia\dm pant en coopération Cardiomed. DEJIE an suivi mdédical des astronauies et
quipement fonctionnera & bord de Ta composante russe de T station spatiale internationale. 11

@ deterniner état fonctionnel de lewr svsteme cardiovasculaire lors dos examens
medicauy et du sunvi des Spreuves fonctionnelles.

Les partenaires scientifiques sont le laboratoire de ph

v
médecine d"Angers et I'Unité médecine de physiologie spatiale de

siclogie de la Faculid de
I"Universite de Tours.

Le Tancenmient est prévu en 20006 et conditionné par e retour en vol de la navette,
I

T - T k ¥ L PP I es ]anccurs du futur

Ce programme préparatoire des lanceurs du {utur, décidé au Conseil Ministériel de
PASE en 2003 a pour objectif de préparer les décisions suivantes
- developpement du lanceur de prochaine génération ;
- nouvelles activites de developpement destinées a accroitre la compétitivité " Ariance 3
ctde Vega.

FLPP est un programme faculiatif de "ASE. ©a participation frangaise est de 30%
pour la premicre partie et de 6% pour la deuxieme.
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Le 7 novembre 20030 fa France et la Fédérauon de Russic ont signd un accord
Juridique pour fe lancement de SOYOQUZ en Guyanc frangaise. e démarrage de ce
progranuue a A déeide au Conscet] de 'Agence Spatiale Furopéenne on décembre 2004,
L mmplantation de SOYOUZ & Kourou offre & 'Europe Fopportunit¢ de compléter sa gamme
de services de faneement par un lanceur moyen dont la fiabilit¢ a &t¢ largement démontrée.

Lo OUNES est maitre d'ceuvre et architecte de Pensemble de ce projet. 11 s'est v
contier fes ravaux d mfrastructure. Le premicr lancement devrait intery enir en 2008,

VEGA Un p_mt V:liavn(‘em' pour 'Europe

VEGA st un petit lancour curopden dont fe programme de développement o il
décidd & la conférence interministSriclie de FASE de Bruxelles en 1999,

[T permetira de complcter la gamme de lanceurs curopéens. notamment pour satisfaire

le muarche des petits sateliites, Vega pourre metire 1.3 wonne e orbite basse,

Lo développement de ce lanceur est piloté par une ¢quipe curopéenne intégrée. Le
CNES est chargé de piloter le développement du premier Ctage P8O, et est en position
dassistance 4 maitrise d ouvrage des installatons du CSG sur Iancien site Artane 1.

Le premier lancement devrait intervenir en 2007,

Slovakia
[Original text: English]
I. Development of organizational structures

1. The Slovak Commission for Research and Peaceful Use of Space (SCRPUS) continued to
participate in the administrative activities of the European Union (EU) space-related bodies. The
Chairman of SCRPUS participated at meetings of the High Level Space Policy Group in Brussels
as the representative of Slovakia and accompanied the Minister of Education of the Slovak
Republic at the meeting of the EU Space Council in Brussels.

2. The first official contact between the European Space Agency (ESA) and the Slovak
Republic started in the second half of 2005. It was agreed that negotiations will continue over the
next period. The final goal of the negotiations is to formulate a draft cooperation agreement
between ESA and the Slovak Republic.

3. The negotiation between the European Organisation for the Exploitation of
Meteorological Satellites (EUMETSAT) and the Slovak Republic on the status of future
cooperation continued during 2005. As a result, Slovakia became a full member of EUMETSAT
starting on 3 January 2006. It is a milestone not only for the country but for EUMETSAT as well,
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because Slovakia is the first country from the group of Central and Eastern European States to
have achieved full membership in EUMETSAT.

4. The Slovak Republic became a member of the Group on Earth Observation at the Third
Earth Observation Summit in Brussels in February 2005.

5. The members of SCRPUS participated in the international conferences for the joint
European Commission and ESA Global Monitoring for Environment and Security (GMES)
initiative, which were held in Berlin in September 2005 and in Warsaw in December 2005.

I1. Space meteorology

6. The Slovak Hydrometeorological Institute (SHMI) is involved in the CONEX II project
(Common Project of Central European Countries). Development of nowcasting methods, based
on distance measurements including meteorological satellite data and numerical weather
prediction model outputs, are some of the topics of this project. The algorithm for fog and low
clouds detection developed by the Central Institute for Meteorology and Geodynamics (ZAMG)
of Austria, a partner of SHMI, was installed and later developed for more effective detection of
low clouds and fog in critical conditions (dusk). Other algorithms, such as convective storm
detection, atmospheric motion vectors and forecasted satellite image products commenced with
routine operation based on new data from the Meteosat Second Generation (MSG).

7. Sub agreements between the Italian Meteorological Service (UGM) and members of
Hydrological Satellite Application Facility (H-SAF) consortium were signed on 1 September
2005. H-SAF is a common five-year project of EUMETSAT and EUMETSAT Member States,
including Slovakia, with the aim of developing products for precipitation, snow cover and soil
moisture from satellite data to support operational hydrology. SHMI is involved in the calibration
and validation of precipitation products and hydrological validation. With regard to hydrological
validation, there are five sub catchments selected in the Slovak territory on which the H-SAF
products will be tested by means of hydrological models and several impact studies of new
products on operational hydrology will be developed.

I11. Remote sensing

8. The Forest Research Institute (FRI) in Zvolen has performed activities mainly focusing
on the research and applications of satellite and aerial remote sensing in the survey and
monitoring of forest conditions.

9. Analysis of spatial distribution of damage to forests by abiotic agents was performed with
regard to spatial distribution of forests derived from the Landsat Thematic Mapper (TM) satellite
imagery. Wind was identified as the most harmful agent for the spruce forests. At the end of
2004, results of the previous work were confirmed. Slovakia was struck by a windstorm that
caused enormous damage to natural resources. Extensive damage of forests caused by wind
occurred above all in the High Tatra Mountains. The methods of aerial and satellite remote
sensing were applied to discover the damaged forest areas promptly. The cooperation of FRI
Zvolen at the international level for damaged area identification was characterized by data
support to the Joint Research Centre Directorate-General (JRC) of the European Commission in
Ispra, Italy —Institute for Environment and Sustainability (IES), where an independent assessment
of the extent of the calamity has been performed. Cooperation has also taken place at the national
level. The visual interpretation of the disaster area was carried out using aerial photographs
provided by the Ministry of Defense at Lesoprojekt Zvolen. The classification of the disaster area
was performed at FRI Zvolen using Landsat TM/Enhanced Thematic Mapper Plus (ETM+) and
SPOT 5 Multi Spectral (XS) satellite imagery. A large destroyed area was identified in the High
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Tatra Mountains, where 6,400 hectares of forest stands were destroyed and the other 3,900
hectares of forest stands were damaged. The total acreage of damaged forests interpreted from
aerial photographs is 9,700 hectares in the High Tatras. Large damage of forests has been also
identified from satellite imagery in the Low Tatra Mountains, which showed a decrease by 4,100
hectares of forests against the reference year 2003. Besides, damaged areas of forests were
identified in the Orava region and in the area of the Slovenské rudohorie mountains.

10. Satellite remote sensing was applied for the spatial analysis of the Norwegian spruce
forests dying in the Kysuce region. The time series analysis of Landsat TM/ETM+ imagery since
1990 to 2005 was carried out.

11. The expert for remote sensing from FRI has been working at the JRC-IES since 2004.
The project being carried out focuses on the analysis and processing of medium spatial and high
spectral resolution satellite imagery from the Moderate Resolution Imaging Spectroradiometer
(MODIS) and the Medium Resolution Imaging Spectrometer (MERIS). FRI Zvolen prepared a
special study on the acquisition, processing and utilization of imagery from the Advanced
Spaceborne Thermal Emission and Reflection Radiometer (ASTER), above all for the
identification of deforestation for JRC-IES. The study area was located in the Russian Far East,
identified as a “hot” area with regard to illegal cuttings and timber markets.

12. Research activities of the Institute of Geography of the Slovak Academy of Sciences
(SAS) in Bratislava, in cooperation with the Slovak Environmental Agency in Banska Bystrica in
the field of remote sensing during the period 2004-2005, were focused on the identification,
analysis and assessment of the land cover changes in Slovakia by application of the Image and
Coordination of Information on the Environment (CORINE) Land Cover 90 (CLC90) and
CLC2000 data layers (derived from Landsat TM images).

13. The largest CLC changes in Slovakia were as follows: changes of forest into transitional
woodland/shrubs (580.3 km?2); changes of transitional woodland/shrubs into forest (529.3 km2);
enlargement of complex cultivation patterns by 165.5 km2 (most of it at the cost of arable land,
by 132.1 km2); and enlargement of settlement, industrial, sport and leisure areas and transport
units by 44.6 km2, and water bodies with their inlet channels by 64.2 km?2 (http://atlas.sazp.sk).

14. The Slovak Environmental Agency (SAZP) was active in the following remote sensing
projects/tasks during 2005: analyses of land cover mapping and changes; windstorm forest
damage assessment; potential risk map of selected parasites; real time Global Positioning System
(GPS) service; and participation in the GMES initiative. The Remote Sensing Department of the
Slovak Environmental Agency is located in Banks Beatrice, and comprises four staff members
who use the following products: Unix Arclnfo, Win ArcGIS, ArcView and ArcIMS of the
Environmental Systems Research Institute, Inc.; Geomatica of PCI Geomatics; and many open
source software supported by Defiant and Solaris. Further information is accessible at
http://www.sazp.sk/DPZ, e-mail: dpz@sazp.sk.

15. CLC2000 was financed by the Slovak Ministry of Environment and the European
Environmental Agency. As a project subcontractor, the Institute of Geography of SAS in
Bratislava, was responsible for visual interpretation. The Remote Sensing Department of the
Slovak Environmental Agency completed the following tasks: dereferencing of LANDSAT 7
ETM data over the whole Slovak territory; image enhancement for visual interpretation;
producing a mosaic of cloud areas by aero survey datasets; geographic information system (GIS)
processing of coverage and changes; topology building; statistical analyses; collection of meta-
information; promotion of results through a website and on a CD-ROM; and development of a
map service. All results are publicly available on the Internet at http://www.sazp.sk/corine and
http://atlas.sazp.sk.
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16. After the 19 November 2004 windstorm in the High Tatras region of the Slovak
Republic, an assessment of the damaged forest area and volume took place through immediate
cooperation between JRC, the Slovak Environmental Agency, FRI and The High Tatras National
Park (TANAP). Several satellite data sources were used: RADARSAT, LANDSAT ETM, Spot4,
MODIS, and ASTER. GIS layers from CLC2000 along with data from the FRI Zvolen database
were later used for an overall revitalization study for the High Tatras territory, coordinated by the
Ministry of Environment of the Slovak Republic.

17. “Spatial Modelling of Selected Parasites” is a project based on cooperation with the
Parasitological Institute of SAS in KoSice and uses datasets collected by the Regional State
Veterinary Service, the Institute of Public Health and the SHMI. Multi-temporal analyses are
carried out to find spatial relations and to develop risk maps of potential occurrences of selected
parasites such as Echinococcus multilocularis, Trichinella spiralis and Ixodes. These parasites
cause several diseases especially alveolar echinococcosis, trichinellosis and Lyme borreliosis.
Spatial time sequence analyses of precipitation, temperature, land cover and other relevant
phenomena is being prepared for a model prototype. Results would be published in 2006/2007 in
the form of an interactive map service on the Internet and as a wall calendar for hospitals (see
also http://www.sazp.sk/parasites).

18. The Soil Science and Conservation Research Institute (SSCRI) in Bratislava has recently
focused on the remote control of subsidized areas. The area-based subsidies play a key role in the
agricultural sector and contribute to the prosperity of agricultural firms. The subsidies to the
agricultural sector represent a major part of the European budget, which is also the reason why
emphasis is placed on the control of the correct use of subsidies. The EC takes this fact into
consideration and uses more methods of control. The most effective method is the Control with
Remote Sensing (CwRS), which allows the control of large areas in a short time at a relatively
low cost.

19. In the 2005 campaign, the total number of applications for area-based subsidies was
13,797; the number of applications controlled by remote sensing was 773 (5.6 % of all
applications).

20. The Slovak administration decided to have three control sites:
(a) LEVI — defined by a square 20x20km;
(b) RIMA — defined by a square 20x20km; and
(c) TREB — defined by a rectangle 20x25km.

Two sites were covered by IKONOS images (LEVI, TREB) and one site by Quick Bird images
(RIMA).

21. The number of satellite images used for this campaign was 20 — 14 high resolution (HR)
images and 6 very high resolution (VHR) images (see Table 1). All the satellite images were
processed (geometrically corrected) by the experts of SSCRI.
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2005 LEVI RIMA TREB
17.01.2005 17.01.2005 30.03.2005
Autumn SPOT4 SPOT4 IRS-P6 LISS-III
20m 20m 23m
15.04.2005 22.04.2005 27.04.2005
Spring1 SPOT5 SPOT4 SPOT4
10m 20m 20m
21.05.2005 21.05.2005 23.05.2005
Spring2 SPOT5 SPOT5 SPOT5PAN
10m 10m 3m
20.05.2005| 23.05.2005 | 22.05.2005| 14.06.2005 | 14.05.2005| 14.05.2005
VHR IKONOS_2| IKONOS_2 | QuickBird | QuickBird | IKONOS-2 | IKONOS-2
1m 1m 1m 1m 1m 1m
17.06.2005] 17.06.2005 | 21.06.2005| 21.05.2005 16.06.2005
Summer1| SPOT5 |[SPOT5PAN| SPOT5 |SPOT5PAN SPOT5
10m 3m 10m 3m 10m

Table 1: The high resolution (HR) and very high resolution (VHR) satellite images used in the
2005 campaign.

22. CwRS performed by SSCRI represents the operational and real usage of remote sensing
data. Results obtained during this process led to concrete decision-making and financial
consequences.

23. The method of CwRS turned out to be effective; large areas can be easily controlled in a
short time and costs are relatively less than on-the-spot controls. Geometric corrections of
satellite images are very important constituents of CwRS. Other activities such as boundary check
of the parcels and crop checks are done using these images. Use of satellite images with
inappropriate geometric accuracy would lead to doubts in the evaluation and control of the
applications chosen for CwRS.

IV. Space physics and technology

24, The Institute of Experimental Physics, SAS in Kosice, Faculty of Mathematics, Physics
and Informatics of the Comenius University in Bratislava, Astronomical Institute of SAS in
Tatranska Lomnicka, the Geophysical Institute of SAS in Bratislava and other groups working in
space physics continued both experimental and theoretical research of the physical phenomena in
space. The results are based on the analysis of measurements in space by the instruments of those
institutes as well as on analysis of measurements by other instrumentation on satellites. The main
focus areas for research are include magnetospheric physics, heliospheric phenomena and
planetary explorations.

V. Space biology and medicine

25. The Institute of Experimental Endocrinology of SAS in Bratislava, the Institute of
Normal and Pathological Physiology of SAS in Bratislava, the Institute of Biological and
Ecological Sciences, Faculty of Sciences of Safarik University in Kosice, the Institute of
Biochemistry and Genetics of Animals of SAS, the Institute of Measurement Sciences of SAS
and other groups continued their exploration of various topics in the life sciences in space within
the framework of projects involving wide international cooperation.
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Turkey
[Original text: English]

1. Turkey has gained experience in the know-how and infrastructure for designing and
manufacturing low Earth orbit remote sensing satellites within the framework of the BilSAT
research satellite project. That project was implemented by the Scientific and Research Council
of Turkey-Information Technologies and Electronics Research Institute (TUBITAK-BILTEN)
from 2001 to 2003. With a view to further improving its experience and infrastructure, a second
mini satellite project (RASAT) has been initiated by TUBITAK-BILTEN. In 2005, the process of
designing RASAT commenced. Moreover, parts for its sub-systems were procured and the
production of the engineering module of several sub-modules has started. Within the framework
of the RASAT project, the design of a new lithium battery has been completed and the prototype
has been built and operated successfully. One of the other ongoing processes is the research and
development of a new generation satellite computer in space, which will also implement
"spacewire" technology- an ESA standard.

2. One of the major milestones of the RASAT project in 2005 was the procurement of an
airborne optical imaging system through an international tender. A multinational company won
the tender and the contract was signed in 2005. BilSAT operated successfully throughout 2005,
and many experimental payloads have been and are still being tested in space.

3. The Turkish State Meteorological Service (TSMS) Weather Forecasting Department,
Remote Sensing Division, has received satellite data from meteorological satellites and has also
processed and distributed these data to the users for various applications with the Meteorological
Satellite Ground Receiving System (MUY AS).

4. TSMS will receive the data from Europe’s first operation polar-orbiting weather satellites
(MetOp), which will be launched by the European Organisation for the Exploitation of
Meteorological Satellites (EUMETSAT) and the European Space Agency (ESA). TSMS is
participating in the MetOp programme through EUMETSAT and ESA. The efforts to upgrade the
hardware and software of MUY AS also continue.

5. Istanbul Technical University initiated efforts to establish a Space Systems Design
Laboratory. Within the context of that initiative, work is underway for the establishment of a
cleanroom of class 10,000 and the purchase of a space simulation chamber.

6. Istanbul Technical University informed the public about national space research, space-
shuttle expeditions, space tourism, space engineering and rockets through the media, with a view
to creating a general public opinion on space activities. The University also initiated contacts with
countries such as Italy and Ukraine for cooperation on space-related projects.

7. The 2006-2009 Strategic Plan has been prepared by the Space Engineering Department
of Istanbul Technical University, which is continuing its accredited education on space
technologies.

8. After the Bingdl earthquake in 2003, the General Directorate of Disaster Affairs
(GDDA) of the Turkish Ministry of Public Works and Settlement applied to become an
authorized user of the International Charter “Space and Major Disasters” in 2004, in order to
receive pre- and post-disaster satellite images. GDDA also applied to become an authorized user
of the Disaster Monitoring Constellation (DMC). TUBITAK-BILTEN is already a member of
DMC.
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9. GDDA participated in the United Nations/Algeria/European Space Agency International
Seminar on the Use of Space Technology for Disaster Management: Prevention and Management
of Natural Disasters”, which was held in Algiers from 22 to 26 May 2005.

10. Light measurements of variable stars, binary stars, star groups and some astronomical
objects in the solar system were carried out by the lecturers and graduate students at the Ankara
University Observatory. In addition, international scientific research in some areas of astrophysics
also took place. The major ongoing research topics are:

(a) Photometric analysis of the close binary stars;
(b) Intrinsic variable stars; and
(c) Stellar spectra and analysis.

11. Turksat International Satellite and Cable TV Operator A.S. provide a number of services
in the field of satellite communication and conduct research studies in new application fields for
utility purposes.

12. Turksat provides reliable and economic uplink service for domestic and international
television and radio broadcasters. In addition, it provides a service chain that enables information
transfer in various forms with very small aperture terminal (VSAT) service through satellites.

13. Within the scope of the studies for the Galileo project, Turksat A.S. runs the three
Ranging and Integrity Monitoring Stations (RIMS) in Golbasi campus and is an active participant
in the project. With EUMETSAT, Turksat has proposed to set up three ground stations to be used
for national satellites in Turkey.

14. In order to speed up the space activities performed in Turkey, the “International
Conference on Recent Advances in Space Technologies - RAST 2005 was held in Istanbul,
Turkey, from 9 to 11 June 2005.

15. In 2005, a number of research and development projects related to space activities were
launched, especially on satellite infrastructure for communication, reconnaissance and
surveillance.

Activity plan for 2006

16. In 2006, the establishment of the Space Systems Design Laboratory (SSDL) will be
completed at the Space Engineering Department, Faculty of Aeronautics and Astronautics,
Istanbul Technical University. SSDL will contain a design office and a cleanroom where
production of satellite subsystems and some of their tests and settings will take place. A space
simulation chamber will be installed where thermal vacuum tests of the satellite and its
subsystems will be carried out. The production of a cube-shaped satellite will commence within
the framework of the CubeSat Project (http://cubesat.calpoly.edu/new/index.html), as a first
applied product at the laboratory.

17. The Istanbul Technical University will continue its projects on space technologies (space
and space propulsion systems) together with its national and international partners, within the
framework of the national space studies plan, which was announced at the meetings of the
Science and Technology Superior Commission.

18. After assuming its responsibilities as an “Authorized User” of the International Charter
“Space and Major Disasters”, GDDA will start sharing its knowledge with the other relevant State
institutions, which also assume duties in case of natural disasters.
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19. In 2006, the manufacturing of the modules of RASAT satellite will continue. BILTEN
also seeks to improve its infrastructure for testing and manufacturing low Earth orbit satellites in
2006.

United Kingdom of Great Britain and Northern Ireland
[Original Text: English]

1. The 2005 UK Space Activities brochure will be distributed during the forty-third session of
the Scientific and Technical Subcommittee of the Committee on the Peaceful Uses of Outer
Space, to be held from 20 February to 3 March 2006. The brochure is the annual publication of
the British National Space Centre (BNSC) that covers the events and activities of the past 12
months and looks ahead to the coming year.

2. In 2005, space activities in the United Kingdom gained a higher profile than ever before, at
times dominating the news headlines. The successful landing of the Huygens probe on the
surface of Titan on 14 January 2005; the remarkable results from Mars Express throughout the
year; the successful March 2005 launch of the UK-built communications satellite, Inmarsat-4
followed by the launch of the small but high resolution imaging satellite TopSat from the Plesetsk
Cosmodrome in the Russian Federation in late October; and finally the Galileo In Orbit
Validation element Giove-A, built by Surrey Satellite Technology Ltd. And launched from the
Baikonur Cosmodrome in Kazakhstan in late December, are just some examples of high profile
projects with significant involvement of the United Kingdom.

3. The BNSC partnership has now grown to 11 members and the process of updating the
space policy of the United Kingdom will be stepped up in 2006. In the first quarter of 2006,
BNSC plans to go to public consultation as it completes its review of the implementation of the
United Kingdom Outer Space Act; details of the review and much more, including a copy of the
2005 annual report, can be found on the BNSC website at http://www.bnsc.gov.uk.



