w

1

Programme des
Nations Unies
pour l'environnement

N
)}
41!

(4
e
Y

UNEP(OCA)MED WG.83/5
19 septembre 1984

FRANCAIS
Original: ANGLAIS

PLAN D’ACTION POUR LA MEDITERRANEE

Premiére Réunion des Points Focaux du CAR/TDE

Palerme, 9-11 septembre 1994

RAPPORT DE LA PREMIERE REUNION ORDINAIRE DES

POINTS FOCAUX DU CAR/TDE

PNUE
Palerme, 1994



RAPPORT
Annexe |
Annexe i
Annexe Il
Annexe IV

Annexe V

TABLE DES MATIERES

Pages

Liste des participants

Ordre du jour

Activités du CTM - CAR/TDE

Documents de présentation des Points Focaux

Recommandations



UNEP(OCA)/MED WG. 83/5
Page 1

INTRODUCTION

1. Les Parties Contractantes de la Convention de Barceione, au cours de leur
Huitiéme Réunion Ordinaire tenue 3 Antalya du 12 au 15 octobre 1993 ont décidé a
I'unanimité d'établir un nouveau Centre d'Activités Régionales pour la Téledétection
de I'Environnement (CAR/TDE) dans le cadre du PAM selon la proposition du

Gouvemnement Italien.

2. A la suite de cette décision, le nouveau Centre, de concert avec I'Unité de
Coordination du PAM et les autres CAR, a travaillé afin de déterminer 'orientation de
ses activités pour contribuer aux objectifs du PAM et remplir son mandat .

3. Des contacts immeédiats ont été établis avec les Pariies Coniractantes et la
désignation des Points Focaux a été sollicités parceque considérée comme priaritaire.

4, Suite & ces contacts, la Premiére Réunion des Paints Focaux du CAR/TDE a
eu lieu & Palerme du 9 au 11 septembre 1984.

Participants

5. Tous les Points Focaux désignés ainsi que tous les PAM/CAR ont été invités
a participer a la Réunion. Les Points Focaux, ou leurs représantants, des pays
suivants ont participé & la Réunion: Albanie, Croatie, Egypte, Espagne, France, Gréce,
israel, Italie, Libye, Maite, Maroc, Tunisie, Turquie et Union Europésnne. Les
représentants de trais Centres d'Activités Régionales du PAM ont aussi pris part & la
Reéunion (vair I'annexe | pour ia liste des participants).

Point 1 de ['ordre du jour. Ouverture de {a réunion

8. Mr Michele Raimondi, directeur du CAR/TDE, a ouvert [a réunion et accueilli
les participants.

Mr Ferruccio Marri Caciotti au nom du Ministére ltalien des Affaires Etrangéres a
souhaité la bienvienue aux participants et a souligné l'importance que le Ministére
donne aux activités du centre au bénéfice du PAM.

Mr Lucien Chabason, coordinateur du PAM, tout en remerciant les autorités nationaies
et locales pour leur hospitalité, a réitéré l'intérét de lintroduction des technolagies de
télédétection pour le Plan d'Action pour la Méditerranés. Il a souligné le fait que de
telles activités pourraient représenter une excellente base de coopération permettant
de mener & bien des activités conjointes entre les CAR, les institutions nationales et
internationales, du fait que les méthodoiogies de télédétection permettent de mettre
en valeur les résuitats de la plus part des activités du PAM. Toutefois, il 2 insisté sur
la nécessité de faire en sorte qu'au cours de la mise en oeuvre d'activités spécifiques,
I'expérience déja acquise dans les différents pays, dans l'application des techniques
de télédétection, soit prise en considération afin d'éviter le risque de doubie empioi et
le gaspillage des ressources. |l a ¢onclu en rappelant aux participants que le rdle
fondamental des Points Focaux exigeait d'sux tous les efforts pour optimiser les
ressources disponibies et en assurant que I'Unité de Coordination était préte 2 faire
tout le possible pour soutenir le CAR/TDE dans l'accomplissement de ses tdches.
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7. Mr. Arturo Spataro, Assesseur des Travaux Publics de la Province de Palerme,
a souhaité la bienvenue aux participants au nom de M. Francesco Musotto, Président
de la Province de Palerme, Il a souligné la grande satisfaction du gouvernement locai
d'abriter un centre aussi important et il a assuré les participants qu'aucun effort ne
sera ménagé afin d'aider le centre dans l'accompiissement de son réle international
dans le cadre du Plan d'Action pour la Méditerranée.

Point 2 de l'ordre du jour. Cadre et objectif de la réunion

8. Mr Raimondi a briévement rappelé les circonstances qui ont conduit & la
désignation du Centre en tant que Centre d'Activités Régionales et les activités

consécutives accomplies.

8. Mr Civili, fonctionnaire de premiére classe du PAM, a rappelé brievement aux
participants la structure du PAM, ses composantes ainsi que le réle du CAR/TDE dans
ce cadre. Mr Civili & aussi rappeié le fait que cette réunion était Ja seule des Points
Focaux & avoir lieu avant la réunion conjointe des Comités socio-économique et
scientifique et technique du PAM (janvier 1995) et la Neuviéme Réunion des Parties
Contractantes (juin 1995). Par conséquent, cette réunion représentait [z seule
possibilité qu'avaient les Points Focaux d'approuver le programme d'activités pour
1996-1897 a soumetire & 'apprabation des Parties Contactantes.

Point 3 de l'ordre du jour. Election du bureau

10.' Les participants ont élu & I'unanimité les membres suivants:
Président: Mr Chokri Turki (Tunisie)
Vice-Président: Mr Ferruccio Marri Caciotti (ltalie)

Rapporteur: Mme Anna Spiteri-(Maite)

Point 4 de F'ordre du jour. Approbation de l'ordre du jour et organisation des travaux

11.  Les participants ont examiné I'ordre du jour proviscire ainsi que l'organisation
des travaux proposée (UNEP(OCA/MED WG 83/1) qui g été adoptée sans aucun
changement (voir annexe ).

Point § de T'ordre du jour. Programme et activités du CAR/TDE pour les années
1994/1995

12. Mr Raimondi a présenté le document UNEP(OCA)YMED WG.83/3 contenant
une description des activités achevées et en cours depuis fa désignation du centre
comme CAR. Il a aussi présenté la structure du CTM et son réle dans le cadre du
PAM. Quelques diapositives présentant des images téiérelevées ont été projetées
paur démantrer les nombreuses possibilités de catte technique.
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5.1. Activitds du CTM dans la récion méditerranéenne

13. Mr Raimondi a présenté le projet dénomé COSMQS, actueilement en cours,
qui développe une méthode pour recueillir des informations sur les problémes
principaux de l'environnement afin de définir des paramétres & suivre par l'utilisation
des techniques de télédétection. Cette présentation a éié suivie par une discussion
intéressante avec les différents représentants des Pays participants. Il a soufigné que
cette activité peut contribuer & celles de I'Observatoire Mediterrangen,

14.  Mr Roberto Ligi, au nom du CTM, a présenté le projet en cours dénomé MARE _
(Evaluation des Ressources Marines} qui a pour but entre autres d'identifier les
relations entre les caractéristiques hydrologiques et la distribution des pigments
comme la chiorophyile, utiles & ['évaluation du stock de péche. .

18. Mr Raimondi a souiigné que les résultats de cas activités, développées dans
le cadre de programmes autres que ceux du PAM, pouvaient étre mis a disposition

du PAM.

16. Les participants & la réunion ont éié invités & visiter la station de
télécommunications et de télédétection & Scanzano ol ils ont eu "occasion d'assister
a des démonstrations des activités de recherches en télédétection du CTM.

52. Activités du CAR/TDE dans le cadre du PAM.

17.. Mme Monique Viel, CAR/DE, a préssenté un projet en cours sur Iz
classification et le suivi de la végétation dans la région mediterranésnne.

18. Mme Sabina Camemolla, CAR/TDE, & présenté le projet RAIS (Remote
Sensing Activities Inventary System) qui a pour but la création d'un répertoire des
Centres des pays riverains de la Méditerranée engagés dans des activités de

télédétection.

18. Mme Viel a présenté les activités actuelles du CAR/TDE dans le cadre des
PACSs et décrit les termes de coopération avec les autres CARs concernant les projets
en cours en Albanie, & Sfax (Tunisie) et Fuka (Egypte).

20. Mr Raimondi & conclu la présentation en rappelant importance donnée a la
télédetection dans le document Agenda 21 pour la Méditerranée qui sera soumis a la
conférence MED 21 de Tunis en novembre prochain.

21. Mr Raimondi a aussi décrit brievement les activités de formation réalisées au
cours des années 1993 - 1994,

22. Une description détaillée des activités présentées aux points 5.1 et 5.2 est
jointe en annexe Il de ce rapport.

23. Apres la présentation des aclivités du CAR/TDE, plusieurs délégués ont
exprimé leur satisfaction pour le travail réalisé par le Centre. En particuiier, le Point
Focal frangais a considéré le projet sur la classification de la végétation en
Méditerranée trés utile. Il a remarqué qu'en dehors de 'étude de 'écosystéme végétal
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méditerranéan et la surveillance de la couverture végétale, I'étude pourrait éire bien
appliquée a la surveillance de l'état phytosanitzire, des zones atieintes par la
sécheresse et du stress hydrique de la végétation pendant la saison chaude, I'étude
de la régénération des zones brulées et I'analyss de la situation aux diiférentes

saisons.

Point 6 de l'ordre du jour. Définition des domaines de coopération possibles dans le cadre
du PAM.

24, A ce point de f'ordre du jour, plusieurs peints focaux ont brievement décrit les
activités en cours dans leurs pays & 'échelon national et international. Un résumé de ces -
exposés se trouve a I'annexe IV de ce rapport.

25. Lesparticipants ont pris note des expériences spécifiques de chaque pays pouvant
fournir des indications utiles & la formulation des recommandations pourles activités de

1896 - 1997 du CAR/MDE.

Point 7 de l'ordre du jour. Recommandations pour les années 1996 - 1997.

26. Mr Raimondi a présenté le document UNEP{QOCA)YMED WG83/4 cantenant le
projet de recommandations pour les activités de télédétection d menerdansle cadre du

PAM pour les années 1986 -1997,

27. Mr Raimondi & rappelé aux participants quits devaient approuver une série de
recommandations & transmettre a la réunion conjointe de janvier 1995 des Comités socio-
économique et scientifique et technique et, ensuite a la réunion des Parties Contractantes

de juin 1998.

28. Aprésunlong débat, les Points Focaux ont approuvé les recommandations, en
annexe V du présent rapport.

Point 8 de l'ordre du jour. Questions diverses.

29. Lereprésentant de Mzlte a informé la Réunion que l'Association Europésnne des
laboratoires de Télédétection (EARSEL) tiendra sa prochaine assembés Générale et son
séminaire & Malte en mai 1986. Ceci peut représenter une occasion favorable pour
CAR/TDE etles Points Focaux de participer activement & la conférence d'EARSEL. Le
théme de la réunion sera centré sur la Méditerranée et permettera aux scientifiques
européens et méditerranéens de la télédétection de discuter ensembie des problémes

d'intérét commun.

30. MrRaimondi a indique brievementla participation du CTM CAR/TDE 3 un projet
d'assistance au gouvermnement de Malte et 4 un projet conjoint avec Ia société "Satellite
Observing System" (RU) pour [l'utilisation du sateliite ERS-2 dans le contrdle de Ia

poilution marine par les hydracarbures.
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Paint 9 de l'ordre du jour. Adoption du Rapport.

31. La Réunion a adopté & I'unanimité son rapport le dimanche 11 septembre 1994,

Point 10 de ['ordre du jour. Cldture de la réunion.

32. Le représentant de I'lsraél au nom de tous les participants & remercié le Directeur
du CAR/TDE, le Président, le Vice-président, le Rapportaur et tout le personnel pour le
bon dérouiement de la réunion. .

33. Mr Turky a remercié CAR/TDE pour l'efficace organisation de la réunion et les
autorités locales pour leur bienvenue aux participants.

34. Mr Civili a remercié CAT/TDE et a souligné limportance de la télédétection pour
l'observation et 'étude de I'environnement. Il a relevé l'importance de la coopération entre
des Points Focaux. il a exprimé la flerté du PAM d'avair un nouvesu Centre auquel il 2

souhaité tout le succés possible.

35. 'Mr Raimondi a remercié tous les participants pour leur venue et a exprimé sa
volonté de continuer l'effort commun vers une coopération pius étraite,

36. Aprés'échange habituel de courioisie, le Président a déclarés la réunion terminée
le dimanche 11 septembre & 11,45 heure du matin.

-
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ANNEXE |

LIST OF PARTICIPANTS.
LISTE DES PARTICIPANTS

ALBANIA Mr llir Harshova

ALBANIE Hydrometeorclogical Institute
RRUGA Durrésit
_Tirana
Albania

Tel No. : (355) 42-23518
Fax. No. : {353) 42-23518

CROATIA Ms lvana Lampek
CROATIE GISDATA d.o.0.
Svetice 15 1V floor, Suite M10

41000 Zagreb
Croatia

Tel. No. : (385) (41) 238 533
Fax. Na. : (385) (41) 238 525

EGYPT Mr Mohamed El Raey

EGYPTE University of Alexandria
Institute of Graduate Studies and Research

P.O. Box 832
Alexandria

Egypt

Tel. No. : (20) (3) 422 5007421 5782
Fax. No. : (20) (3) 421 5792
Tix. No. : 91-54467 UNIVY UN
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EUROPEAN UNION
UNION EUROPEENNE

FRANCE
FRANCE

GREECE
GRECE

Mr Jacques Mégier

Chef d'Unité Cartographie et Modéiisation
de I'Environnement (EMAL)

Centre Commun de Recherches [SPRA
Institut des Applications de la Télédéction
21020 Varess

itaiie

Tel. No. :(332) 788333

Fax. No. : (332) 789468

Tix. No. : 46-21877 COMEU B
Ceble :COMEUR BRUXELLES

Mr Michel Lenco

Canseiller Technique Télédéteclion
Direction Générale de 'Administration
et du Développement

Ministére de I'Environnement

20, av. de Ségur

75302 Paris Cedex 07 SP

France

Tel. No. : (33)(1) 42 19 16 18
Fax. No. : (33)(1) 42 19 18 33

Mr Dimitris Georgopotios
Oceznographic Institute

Department of Physical Oceantography
Nationat Centre for Marine Ressarch
Aghios Kosmas

GR-16804 Hellinikon

Athens

Gresce

Tel. No. : (30)(1) 281 5703

Fax. No. : (30)(1) 283 3095

Tix. No. : 224135 |OKE GR

E.Mzil :dgeor@edp.ncmr.ariadne-t.gr
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ITALY
ITALIE

LIBYA
LIBYE
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Ms Valerie Brachya

Head

Planning Division

Ministry of the Environment
P.0. Box 6234

81061 Jerusalem

Israel

Tel. No, : (872)(2) 251 e84
Fax. No. : (972)(2) 251 830
Tix. No. : 25629 ENVIR IL

Mr Carlo Marino

Direttore Progetto LARA

Consiglioc Nazionale delle Ricerche - CNR
Mante d'Cro |l

00040 Pomezia (Rome)

Italy

Tel. No. : (39)(6) 9100314

.. Fax. No. : (39)(6) 91601614

Mr Ferruccio Mamni Cacioti
Capa Segreteria Ambiente
Ministero Affari Esteri
Piazzale della Famesina, 1
00196 Rome

ltaly

Tel. No. : (39)(6) 3236352
Fax. No. : (39)(6) 3222851

Mr Massaud Awhedah
C/0O Technical Centre for Enviranmentai

Protection

P.O. Box 83618

Tripoii

Libyan Arab Jamahiriya

Tel. No. : (218) (21) 48452-45795-892093

Fax. No. : (218) (21) 38088
Tix. No. :801-20138 TCEP LY
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MALTA Ms Anna Spiteri

MALTE Director
Remote Sensing Centre

Malta Council for Science and Technology
Trig IT-Torri Ruman

Marsa Xlokk

Maita

Tel. No. : (356) 688947-241176
Fax. No. : (358) 688905-241177

MORQOCCO Mr Driss El Hadani
MARQC Cenitre Royal de Télédétection Spatiale .

(CRTS)

16 bis Avenue de France
Agdal

Rabat

Maroc

Tel. No. : (212)(7) 77 6305 - 77 6306
- Fax. No. : (212)(7) 776300
Tix. No. : 407-31781 M

SPAIN Mr Antonio Chica Moreu
ESPAGNE "~ Secretaria General Tecnica

Director de Programa

Ministerio de Obras Publicas Transportes y .

Medio Ambients

(A-219)

67 Paseo de la Castellana

28071 Madrid

Espagne

Tel. No. : (34)(1) 597 7318
Fax. No. : (34)(1) 587 8520
Tix. No. : 52-22325 MOPU E
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Mr Cholai Turki

Directeur Général

Centre National de Télédétection
Route de la Soukrza

B.P. 200

E! Awina

1080 Tunis Cédex

Tunisie

Tel. No. : (216) (1) 761210
Fax. No. : (216) (1) 760 890
Tix. No. : 408-14580 DEFNAT TN

Mr Yilmaz Dundar

Head of Department
(Environmental Inventory)
Ministry of Environment
Eskisehir Yolu 8 KM
0610C Ankara

Turkey

Tel. No. : (90) (312) 285 1705
Fax. No. : (90) (312) 285 3739

COORDINATING UNIT FOR THE MEDITERRANEAN ACTION PLAN
UNITE DE COORDINATION DU PLAN D'ACTION POUR LA MEDITERRANEE

UNEP/COORDINATING UNIT FOR
THE MEDITERRANEAN ACTION
PLAN (MAP)

UNITE DE COORDINATION DU
PLAN D'ACTION POUR LA
MEDITERRANEE

Mr Lucien Chabason
Coordinator

Mr Francesco Saverio Civili
First Officer (Marine Scientist)

Coardinating Unit for the
Mediterranean Action Plan

P.0. Box 18018

48, Vassileos Konstantinou Ave.
116 10 Athens

Greece

Tel. No. : (30)(1) 725 3180-5

Fax. No. : (30)(1) 725 3186-7

Tix. No. : 222564 MEDU GR

Cables : UNITERRA, Athens

E-Mail : UNICEF Network(ITT/DIALCOM)
UNET UNEP.MEDU USER ID: UNEQOS8
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REGIONAL ACTIVITY CENTRES FOR THE MEDITERRANEAN ACTION PLAN
CENTRES D'ACTIVITES REGIONALES DU PLAN D'ACTION POUR LA

MEDITERRANEE

REGIONAL ACTIVITY CENTRE FOR Mr Bemard Giass

THE BLUE PLAN (RAC/BP) Directeur
CENTRE D'ACTIVITES REGIONALE Regional Activity Centre for the Blue Plan
DU PLAN BLEU {CAR/PB) Place Sophie Laffitte

Sophia Antipolis
06560 Valbonne
France

Tel. No. : (33) (93) 653958
Fax. No. : (33) (©3) 653528
TiX. No. : 42-970005 F

REGIONAL ACTIVITY CENTRE FOR  Mr lvica Trumbic

THE PRIORITY ACTIONS - Acting Director

PROGRAMME (RAC/PAP) Regional Activity Centre for the Priority Actions
CENTRE D'ACTIVITES REGIONALE  Programme )
DU PROGRAMME D'ACTIVITES 11 Kraj Sv. Ivana

PRIORITAIRES (CAR/PAP) P.O. Box 74
58000 Split

Croatia

Tel. No. : (385) (58) 43499/591171
Fax. No. : (385) (58) 361677
Tix. No. :82-26477 YU URBS

REGIONAL ACTIVITY CENTRE FOR  Mr Marco Barbieri

SPECIALLY PROTECTED AREAS Expert Marine Bialogist
Centre d' Activités Régionale pour les

(RAC/SPA)
CENTRE D'ACTIVITES REGIONALE  Aires Spécialement Protégées
DES AIRES SPECIALEMENT 15, rue Ali Ibn Abi Taleb
PROTEGEES {(CAR/ASP) Cité Jardins

1002 Tunis

Tunisie

Tel. No. : (216) (1) 795760
Fax. No. : (216) (1) 797349
Tix. No. :409-15190 ANPE
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REGIONAL ACTIVITY CENTRE FOR Mr Michele Raimondi
ENVIRONMENT REMOTE SENSING CTM Managing Director

(RAC/ERS)

CENTRE D'ACTIVITES REGIONALE Ms Monique Viel

POUR LA TELEDETECTION
ENVIRONNEMENTAL (CAR/TDE)

Sedimentologist

Ms Sabina Camemoilla
Geologist

Centro di Telerilevamento Mediterraneo (CTM)
Regional Activity Centre for Environment
Remote Sensing

Via G. Giusti, 2

90144 Palermo

ltaly

Tel. No. : (39) (91) 342368
Fax. No. : (39) (91) 308512

Mr Roberto Ligi
Ms Cristina.Terpessi

TELECCM ltalia S.p.A.
Divisione Spazio

Via Tiburtina 965
00165 Roma

Italy

Tel. No. : (39) (6) 40793677-407383663
Fax. No. : (38) (6) 40793628
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Centro di Telerilevamento Mediterraneo

g‘- CTM

.

CENTRO DI RICERCA PER IL TELERILEVAMENTO

REMOTE-SENSING RESEARCH CENTER

SEDE LEGALE/HEAD OFFICE : PALERMO

SEDE OPERATIVA/OPERATIVE CENTER : SCANZANQO (FAa)
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THE COMPANY

THE CTM - CENTRO DI TELERILEVAMENTO MEDITERRANEQ IS
A CONSORTIUM '

SHAREHOLDERS ARE:

@
+ TELESPAZIO spa 51% (RISTET GROUP)-
+ ESP!spa 49% (FINANCIAL HOLDING OF THE
SICILIAN REGION GOVERNMENT)
THE CTM CAPITAL IS OF 3.5 MILLIARDS LIRE
(2.3 MILLION USS)

HEADQUARTERS ARE LOCATED IN PALERMO

OPERATIONAL FACILITIES ARE BASED IN THE SPACE
TELECOMMUNICATION AND REMOTE SENSING STATION OF

SCANZANO (45 KM FROM TOWN)

CTM

P
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FINALITIES

CTM HAS BEEN CONSTITUTED IN ORDER TO:

O CREATE THE STRUCTURE OF A REMOTE SENSING
CENTRE

Q DEVELOPE MULTIANNUAL RESEARCH PROGRAMMES ON
" REMOTE SENSING TECHNOLOGIES AND METHODS

CTM

(0
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ACTIVITIES

0 REMOTE SENSING DATA ACQUIRING, ARCHIVING AND

PROCESSING : @
O REMOTE  SENSING AND CONVENTIONAL  DATA
INTEGRATION

OMODELLING OF  PHENOMENA  RELATED  TO
ENVIRONMENTAL CHANGES

Q EXPERIMENTATION AND PILOT PROJECTS
0 GEOGRAPHIC INFORMATION SISTEMS APP'LICATIONS

O TRAINING AND ASSISTANCE
®

CTM

70
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STRUCTURE

THE CTM CAN RELY ON:

O SATELLITE DATA ACQUIRING ANTENNAS

0O SATELLITE DATA PRE-PROCESSING AND ARCHIVING
SYSTEMS |

O DATA PROCESSING FACILITIES
D. SATELLITE TELECOMMUNICATICN SYSTEMS

THE CTM HAS BEEN CONCEIVED AS A POLE OF A WIDER
NETWORK  OF SATELLITE AND CONVENTIONAL DATA
ACQUISITION AND PROCESSING FACILITIES, LINKED
TOGETHER BY MEANS OF SATELLITE TELECOMMUNICATION

AND LOCATED AT:

+ FUCINO STATION
+ MATERA CENTER
+ ROME CENTER

EACH ONE OF THEM CAN AVAIL ITSELF OF THE TECHNICAL
RESOURCES OF THE OTHER ONES.

CTM

)l
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HISTORY

IN 1985, IN THE OCCASION OF THE FOURTH ORDINARY

MEETING OF THE CONTRACTING PARTIES

TO THE BARCELONA CONVENTION FOR THE PROTECTION
® OF THE MEDITERRANEAN ENVIRONMENT

THE PROPOSAL FOR THE INSTITUTION OF
A REMOTE SENSING CENTRE DEVOTED TO THE
OBSERVATION OF THE MEDITERRANEAN BASIN WAS MADE:

+ BY THE [TALIAN MINISTER FOR ENVIRONMENT

+ AS A CONTRIBUTION BY ITALY TO THE MEDITERRANEAN
ACTION PLAN OF THE UNITED NATIONS ENVIRONMENT

PROGRAMME (MAP/UNEP)

CTM

1
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RAC/ERS
MAF/UNEP

IN THE EIGHTH MEETING OF THE CONTRACTING PARTIES
(OCTOBER 1993, ANTALYA-TURKEY),  ALL THE
MEDITERRANEAN COASTAL COUNTRIES AND
THE EUROPEAN COMMUNITY  FINALLY :
APPROVED THE ITALIAN PROPOSAL, PRESENTED BY THE
ITALIAN MINISTRY FOR FOREIGN AFFAIRS, sO THE CTM
BECAME REGIONAL ACTIVITY CENTER FOR

ENVIRONMENT REMOTE SENSING(RAC/ERS)
IN THE MEDITERRANEAN AREA

IN THE FRAMEWORK OF MAP/UNEP INITIATIVES, THE CTM
RAC/ERS WILL CO-OPERATE WITH THE OTHER MAP CENTRES

LOCATED IN:
0O ERANCE: PLAN BLEU-BP/RAC
L CROATIA: PRIORITY ACTIONS PROGRAMME - PAP/RAC

O MALTA: REGIONAL MARINE POLLUTION "EMERGENCY
CENTER - REMPEC

U TUNISIA: SPECIALLY PROTECTED AREAS - SPA/RAC
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RAC ERS

IN THE ROLE OF RAC/ERS OF MAP/UNEP, THE CTM IS
ENTRUSTED, AMONG THE OTHERS, WITH :

+ MONITORING AND STUDYING OF THE MEDITERRANEAN
ENVIRONMENT THROUGH THE USE OF REMOTE SENSING
TECHNIQUES, AS WELL AS DISSEMINATING AND
EXCHANGING INFORMATION AMONG THE MEDITERRANEAN

COASTAL STATES

+ ASSISTING ALL THE COASTAL COUNTRIES WITH
TECHNICAL SUPPORT AND COOPERATING WITH THEM IN
THEIR INITIATIVES BASED ON THE USE OF REMOTE
SENSING, PREVENTING DUPLICATION AND WASTE OF

" RESOURCES

+ CARRYING-QUT OF THE COASTAL AREAS MANAGEMENT
PROGRAMMES (CAMPS) IN THE PRESENTLY STUDIED

AREAS OF:
ALBANIA
EGYPT (FUKA MATROUH)
TUNISIA (SFAX)

AS WELL AS IN THE FUTURE ONES

+ PARTICIPATING AND CONTRIBUTING - ALSO IN
COOPERATION WITH OTHER RACs - TO REGIONAL
PROJECTS OF MAP AND OTHER INTERNATIONAL
ORGANIZATIONS TOWARDS THE SUSTAINABLE
DEVELOPMENT OF INDIVIDUAL COUNTRIES AND THE
MEDITERRANEAN AS A WHOLE

+ ARRANGING TRAINING COURSES AND MEETINGS FOR
TECHNICAL REPRESENTATIVES OF COASTAL COUNTRIES

CTM
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REMOTE-SENSING:
A NECESSARY TOOL FOR EFFECTIVE ENVIRONMENT MONITORING

The term "Remote-sensing” means the techniques and methods used to
acquire and process information about an object which we wish to observe

and study, without getting physically in touch with it.

The space remote-sensing technology makes use of orbiting satellite
platforms on which are installed "sensors" devoted to acquire information
about observed objects (targets): ground surface, atmosphere, sea and so

on.

As a matter of fact, sensors recsive the electromagnetic energy which the
object reflects or emits in the field of visible, infrared or microwaves
frequencies.

These sensed informations, converted into digital format, are then trasmitted
fo ground stations where they are acquired through parabolic antennas and
recording systems; then they are processed and used for studies or analysis,
as well as being displayed or rendered as images for a direct view.

Remote-sensing sztellites, depending on orbit parameters and onboard
instrumentation, ailow us to abserve the same part of the ground surface with
a stated time period: for instance every half an hour in the case of Metegsat
metearaiogical satellite (orbiting 36.000 km high), every 16 days as far as
the Landsat satellites are concemed (orbiting 700 km high).

Repefitive observation, as well as the full overlay of different images
acquired in subsequent times, allow a permanent monitoring of the conditions
and modifications of targets, and consequently of environmental phenomena.
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The smallest dimensions that can be identified (geometric resolution)

mainly depend on the type of sensor and the satellite running orbit.

For example the SPOT satellite (880 km high) allows us to obtain 2 10 m
resolution, that is to identify square objects with a 10 m side, while NOAA-
TIROS satellite gives about 1 km resolution and Landsat satellite a maximum

of 30 m resolution.

The satellite remotely sensad "scenes" cover about 180 km by 180 km for
Landsat, 60 km by 60 km for SPOT, 2700 km each side for NOAA-TIROS,

about one emisphere for Meisosat.

" Such features are greatly important if we need to survey a wide area at the

same instant {svnooticity).
No ather technique can cbtzin comparable results, airborne photogrammetry,

for instance, due to its proper characteristics, could not cover in the same
instant such extended areas.

The analysis of remote sensing datz allows, furthermore, the identification
and classification, with grest precision, of significant parameters, as water
suriace temperature, sea colour, sea roughness, and so on.

As a matter of fact , it should be considered that sensors, which operate in
different frequency bands of the electromagnetic spectrum (visible, infrared,
microwaves) give us the possibility of 2 deep anzlysis of data and,
consequently, of images thus identifying the type and characteristics of the
monitored object with greater precision than human eye, which only operates

in the visible spectrum.

On the other hand, all sztsllites which operate in visible and infrared
spectrum, are not capable of observing the earth surface with some particular
weather canditions, such as in presence of cloud coverage, while satellites
equipped with microwave sensors enboard, as the european satellite ERS-1,
can operate even under adverse atmospherical conditions.

As to the epplicational paint of view, it must be said that satellite remote
sensing gives a digital representation of the observed arez, useful to create a
geographical-referred basis upon which can be overiaid - graphically and
using computer-aided technologies (i.e. GIS) - further environmental thematic
information (adminisirative boundaries, density of buiit-up areas, pollution

rates and so on} .

So it becomes clear that remote sensing data mav be usefullv used both as a
direct information saurce and as a reference svstem where conventional data

can be read in an uodated context *
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by overlaying the existing digital maps and remote sensing images,
properly geocoded, varistions in environmental conditions can be
estimated, suggesting the need for further ground investigations or for
pricrity in maps uptodating, which is a complex and expensive gperation
where the best results have to be searched for;

thrcugh phenomena which are revealed in remote sensing images (water
or simosphere transparency, for instanca), omagenous areas can be
identified, as well as the extention of related phenomena (1.¢. pollution) can
. be better evaluated, where atherwise measured data are only avzilzble in
few placas in which needful samplings have been camied out.

It is in this way that satellite remote sansing is ussfully agplied to many
envirecnmenta! managment and control actions .

In fact remote sensing datz can be used, completed by other conventional
information (in situ remarks, mapping statistics), to face several problems,
that range from the creation and managment of natural ressrves, to caves
monitering, to land use and protection, to the crops production asssssment

and so forth.

Ameng the gvailable information caming from the analysis of remote sensing
dzats, musi be included updated indications an logalization and extention of
industrizl and buiit-up areas that czuse anthropic pressure and potentially

modify the envircnmentzl balance.

. It czn be also noticed the civil siructures growth (raads, railways, dams) and
the lznd cover (cultivated, farested or bare areas) and the possible presance
of degradation phenomenza (deforestztion, soil erosion, vegeiation cover

changes) czn be identified as well.

Moareover, the use of remote sensing zllows us to obtain data on erosion
phenomens, orography alterations, watercourse diversion, and to recsive
information gbaut the water current dynamics and the saa transparency near

the coast.

As fzr zs air canditions are cancerned, the indusirial smokes, the ozone layer
and so on can be also identified and analized. ’ !

In all these fields gresat scientific effarts are being made and incressing
ressarches aim at strengthening - through remote sensing - the effective
undersianding of environmentai conditions and changes. As a resuit 2 great
number of applications are fully and usefully operational woridwide.
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COSMOS

CRATERU £5R AN OPERATIONAL SETTING UP OF A MEDTERRANEAN QBSERVATION SYSTEM

]
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—
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MANY ATTEMPTS
HAVE BEEN AND ARE BEING MADE
IN ORDER TO
" CONCEIVE, PLAN, CARRY OUT
MULTI-DISCIPLUNARY OBSERVATORIES
OF THE MEDITERRANEAN REGION,
WICH IS A VERY SIGNIFICANT TEST AREA

CTM
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THE GOAL oF A

REGIONAL ENVIRONMENTAL OBSERVATORY
COULD BE:

TO RENDER GLOBAL UPDATE INFORMATION
ON THE ENVIRONMENTAL BALANCE AND DYNAMIC,
TAKING INTO ACCOUNT THE HUGE NUMBER OF
CONNECTIONS
LINKING CAUSES AND EFFECTS

WICH IS:

GREATLY COMPLEX, EXPENSIVE AND TIME |
CONSUMING

CTM

M
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............. MULTI-DISCIPLINARY
OBSERVATORY...cvvvvevannen.
|
CTM
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Page 20 OUR APPROACH [S:

TO CLEARLY INDIVIDUATE
FEW BUT SIGNIFICANT PARAMETERS

TO BE MONITORED
THAT CHARACTERIZE THE ENVIRONMENT
AS FUNDAMENTAL INDICATORS OF A SYSTEM
WHICH LINKS THEM EACH OTHER
THROUGH EVEN COMPLEX CONNECTIONS

TO THIS PURPOSE
THE REMOTE SENSING TECHNIQUE
MIGHT UNDOUBTELY PLAY
AN EFFECTIVE ROLE
BY PROVIDING ITS ADVANCED TOOLS AND APPLICATIONS

AT PRESENT CTM 1S CARRYING QUT A PROGRAM

NAMED COSMOS

OPEN TO ANY INTEGRATION
FROM SEVERAL APPROACHES

CTM

9
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CRITERIA
FOR AN

OPERATIONAL
SETTING UP
OF A
MEDITERRANEAN
OBSERVATION
SYSTEM
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THE SYSTEM IS CONCEIVED TO GRANT:

- SYNOPTIC SURVEY AT REGIONAL SCALE

- REPETITIVE OBSERVATION

- LOW COST SERVICE

- HOMOGENEUS MEASUREMENTS AT REGIONAL SCALE
- COMPARABLE INFORMATION AT REGIONAL SCALE

- + FULL SPACE COVERAGE OF THE REGION

- SYNTHETIC DATA AT REGIONAL SCALE

GENERAL DIRECTIONS FOR FURTHER EITHER LOCAL OR
PUNCTUAL INVESTIGATICONS

- FUNDAMENTALINFORMATION THAT ALLOW THE PLANNINIG AND
DEVELOPING OF ACTIVITIES OF REAL COMMON INTEREST AT
MEDITERRANEAN SCALE, TO BE CARRIED OUT USING REMOTE

SENSING TECHNIQUES

CIM
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S;l'EPS FOR THE IMPLEMENTATION OF THE SYSTEM

ANALYSIS OF LOCAL/NATIONAL PRIORITY NEEDS CONCERNING
ENVIRONMENTAL CONDITIONS AND CHANGES

IMPLEMENTATION OF A MATRIX:
"ENVIEONMENTAL/ANTHROPIC COMPONENTS

IMPACT CAUSES”

APPLICATION OF A METHOD FOR FILLING IN THE MATRIXES

IDENTIFICATION OF ENVIRONMENTAL INDICATORS OF PRIORITY
REGIONAL INTEREST TO BE MONITORED

SELECTION OF MONITORING TOOLS

CTM
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UTILIZATION OF SATELLITE DATA FOR MARINE
RESOURCES EVALUATION IN THE
MEDITERRANEAN BASIN

(MARE PROJECT)

CT™M
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RATIONALE

Technical reasons

FISH SHOALS CANNOT. BE OBSERVED DIRECTLY BY EXISTING
EARTH OBSERVING SATELLITES

DIFFERENT OBSERVABLE SURFACE CONDITIONS CAN BE RELATED
TO. THE PHYSICAL, CHEMICAL AND BIOLOGICAL PROCESSES
RELEVANT TO REPRODUCTIONS, NATURAL FLUCTUATION AND
MOVEMENTS OF FiSH POPULATION
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OBJECTIVES

UNDERSTANDING OF THE LOCAL RELATIONSHIP BETWEEN SATELLITE
DETERMINED PARAMETERS AND  BIOLOGICAL DISTRIBUTION

PARAMETERS

DEFINITION OF SYNTHETIC INFORMATION USEFUL TO SUPPORT:
- CAPTURE AND SURVEILLANCE OF COMMERCIAL

FISHERIES
PLANNING, DEVELOPING AND MANAGEMENT OF FISHERY

ACTIVITIES

EVALUATION OF THE TRUE POTENTIALITY OF THE AVAILABLE
REMOTE SENSING DATA INTEGRATED WITH OTHER INFORMATION
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METHOD

OBSERVATION OF PHYSICAL SEA SURFACE PARAMETERS AND
STUDY OF THE RELATIONSHIP OF THESE OBSERVATIONS TO THE

PRESENCE OF MARINE RESCURCES

Hypothesis

1) THE AREAS WITH HIGH PROBABILITY OF PRESENCE OF
FISHERY RESOURCES ARE STRONGLY RELATED -TC AREAS WITH

HIGH PRIMARY PRODUCTIVITY

2) BICLOGICAL DISTRIBUTION RESPONDS TO THE PRESENCE OF
FRONTS, MESOSCALE EDDIES AND QTHER DYNAMIC FEATURES
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THE ACTIVITY

THE ACTIVITY IS PLANNED IN THREE PHASES:

1) HISTORICAL DATA ANALYSIS IN ORDER TO INDIVIDUATE THE
SPATIAL AND TEMPORAL DISTRIBUTION OF PRIMARY
PRODUCTIVITY AND THE POSSIBLE CORRELATION WITH
GEOPHYSICAL AND  OCEANOGRAPHYCAL FACTORS  WHICH

INFLUENCE ITS VARIABILITY

2) VERIFICATION OF THE RELATIONSHIP DEFINED IN THE FIRST
PHASE UTILIZING NEW SATELLITE DATA AND IN-SITU DATA
EVENTUALLY ACQUIRED WITH AD-HOC CAMPAIGNS

3}  INDIVIDUATION dF SYNTHESIS INFORMATION AND
EXPERIMENTATION OF A DISSEMINATION SERVICE

CIM
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SATELLITE OBSERVATIONS

DIRECT OBSERVATIONS |INSTRUMENT INDIRECT OBSERVATIONS
Ocean Color data CZCS Ciorophyll concentration
Sea WIFS Marine primary productivity
Sea surface temperature NOAA- Dynamic features (frontal
. maps AVHRR boundaries, upwelling areas,
filaments)
Microwave backscatter data ERS-1 Sea surface wind
scatierometer Sea waves

SATELLITE DATA HAVE CHARACTERISTICS OF HOMOGENEITY,
RIPETITIVITY AND OBSERVATION OF GREAT AREAS SUCH TO BE
COMPLEMENTARY TO THE GROUND OBSERVATIONS

CIM
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SELECTED TEST AREAS

1 ADRIATIC SEA

2 SICILY CHANNEL

58.9,

55.2]

£2.4

U\“‘

Sl

\f\R

9.4 1.9 3.2 5.5 17.8 281 2.4 267 27.¢

CT™M
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DEVELOPMENT OF THE FIRST PHASE

1) iNDIVIDUATION OF SEA  AREAS WITH  WELL-DEFINED
CHARACTERISTICS (PERSISTENT PATTERNS OF NUTRIENTS)

2} HISTORICAL ANALYSIS_CONSIDE'RING THE FOLLOWING SATELLITE
INSTRUMENTS: '

CZCS (Ocean Color)
AVHRR (Sea Surface Temperature)

ERS-1 (Scatterometer)

3) SELECTED PERIOD: 1985-1986 (CZCS STOPPED THE ACQUISITION
IN JUNE 1886) '

4) INTERPRETATION TAKING INTO ACCOUNT THE RELATIONSHIP
BETWEEN PRIMARY PRODUCTIVITY AND THE FACTORS WHICH

INFLUENCE ITS VARIABILITY:

THERMAL FRONTS
BATIMETRY

WIND STRESS
UPWELLING AND OTHER COLD WATER AREAS

WAVE CHARACTERISTICS : N

B} VALIDATION AND CALIBRATION CONSIDERING IN-SITU EXISTING
OCEANOGRAPHIC DATA )

CTM
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RESULTS

Short Term (Jan.-Mar. 1885)

RELATIONSHIP BETWEEN SPACE-TEMPORAL VARIABILITY OF HIGH
PRODUCTIVITY AREAS AND POSSIBLE CAUSES

INDIVIDUATION (WITHIN THE TEST AREAS) OF AREAS WITH
STRONG PRESENCE OF NUTRIENTS AND STUDY OF THE
CORRELATION WITH SEA SURFACE TEMPERATURE PATTERNS

OBSERVATION AND STUDY (IN SICILY CHANNEL) OF AREAS WITH
PERSISTENT PATTERNS LIKE COLD WATER FILAMENTS (RICH OF

NUTRIENTS)

Medium Term

SETUP OF A MODEL OF PRIMARY PRODUCTIVITY FOR SELECTED
AREAS

Long Term

EXTENSION OF THE DEVELOPED METHODOLOGY OUT OF THE
TEST AREAS, POSSIBLY IN THE OVERALL MEDITERRANEAN SEA

USE OF THESE RESULTS IN AN OPERATIONAL CONTEXT,
CONSIDERING THE LAUNCH OF THE FUTURE SEAWIFS OCEAN

COLOR INSTRUMENT

CONSTITUTION OF A NETWORK FOR THE DISSEMINATION OF
SIGNIFICANT  INFORMATION IN . SUITABLE FORMAT  FOR
IMMEDIATE EXPLOITATION BY FIELD OPERATORS

CTM
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CLASSIFICATION ET CONTROLE
DE LA VEGETATION MEDITERRANEENNE

SUR LA BASE DE DONNEES SATELLITAIRES

CTM
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OBJECTIFS PRINCIPAUX

a0 CLASSIFICATION DE LA VEGETATION DE LA MEDITERRANEE
BASEE SUR L'EVOLUTION PLURIANNUELLE DE SON ACTIVITE

PHOTOSYNTHETIOUE MESUREE PAR SATELLITE.

0 CREATION D'UNE BASE DE DONNEES UTILE POUR LE
CONTROLE CONTINU DE LA VEGETATION.

e

o CREATION D'UN INSTRUMENT PERMETTANT DE:
v DEFINIR LES PRINCIPAUX TYPES DE COUVERTURE
VEGETALE (NATURELLE ET CULTIVEE)
Y ANALYSER DE MANIERE RAPIDE TOUTE VARIATION, A
COURT TERME ET A LONG TERME, ENREGISTREE PAR LE

COUVERT VEGETAL

1

CTM
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MOTIFS

o AUGMENTATION DES PHENOMENES DE DEGRADATION DE LA
VEGETATION NATURELLE EN MEDITERRANEE

O BESOINS DE PLUS EN PLUS CROISSANT D'UNE GESTION
RATIONNELLE DES RESSQURCES VEGETALES NATURELLES ET
CULTIVEEZS EN MEDITERRANEE

-

=
NECESSITE

O DE DEFINIR LA STRATIFICATION DE LA COUVERTURE
VEGETALE ;

o DE SUIVRE LE COMPORTEMENT DANS LE TEMPS DES
COMMUNAUTES VEGETALES.

CTM
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INTRODUCTION DE LA TELEDETECTION
DANS L'ETUDE DE LA VEGETATION.

g METHODES TRADITIONNELLES (m'esures in situ et modélisation
successive) IMPLIQUENT UN INVESTISSEMENT DE TEMPS ET

D'ARGENT ELEVE.

oAU TRAVERS DE LA BEPONSE RADIOMETRIQUE (ENERGIE
LUMINEUSE RESTITUEE) D'UNE PLANTE, ON PEUT: )
Y CONNAITRE:
o SON EFFICACITE PHOTOSYNTHETIQUE
e SON COMPORTMENT AU COURS DE L'ENTIERE SAISON

DE CROISSANCE

Y ENREGISTRER:
e SA REACTION AU STRESS ET/OU AUX CONTRAINTES

METEOROLOGIQUES (RADIATION - SOLAIRE,
TEMPERATURE ET DISPONIBILITE HYDRIQUE!

oDES 1980, DEVELOPPEMENT DE RECHERCHES SUR
L'UTILISATION DU SATELLITE POUR L'ETUDE DE LA .

VEGETATION

O LES SATELLITES DE LA SERIE NOAA SONT CONSIDERES LES
MEILLEURS POUR CE TYPE DE  RECHERCHES /
CARACTERISTIQUES:

Y INSTRUMENT DE MESURE RADIOMETRIQUE TRES PRECIS
¥ FREQUENCE ELEVEE D'ACQUISITION {2 FQOIS PAR JOUR)
Y ACQUISITION DE VASTE COUVERTURE TERRITORIALE A
CHAQUE PASSAGE (2600 x 2600 KM)
EXEMPLE: STATION DE SCANZANO (SICILE):
IMAGE = 4000 KM (LAT.)x5000 km (LONG.)

:'\\.:‘ CTM
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QUELQUES CARACTERISTIQUES
DES SATELLITES NOAA

O RESOLUTION GEOMETRIQUE

Y 1.1km (format d'acquisition LAC: lLocal Area Coverage) pour

les images acquises au Nadir;
Y 4 km (format d'acquisition GAC: Global Area Coverage) pour
les images enregistrées et acquises successivement en

Virginie = elaboration GVI (15-30 km) .

O RADIOMETRE AVHRR (Advanced Very High Resolution
Radiometer) ANALYSE ET MESURE CINQ BANDES DU SPECTRE

LUMINEUX

Y_canal 1: 0.58-0.68 um (visible)

Y canal 2: 0.725 -1.71 uym (proche infrarouge)

Y canat 3: 3.55- 3.93 um (infrarouge thermique)
¥ canal 4: 10.3-11.3 um {infrarouge thermique)
Y canal 6: 11.5 -12.5 um (infrarouge thermique)

CTM
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INDICE DE VEGETATION

o LA PARAMETRISATION DE LA REPONSE RADIOMETRIQUE EST
FAITE PAR LE CALCUL D'INDICES DE LA VEGETATION, COMME
LE NDVI {Normalized Difference Vegetation Index) :

canal2 - canall - @

canal2 + canall

g NDVI FLUCTUE entre -1 et + 1
gNDVI = 0.1 = SOL NU

O NDVI = 0.2 = ACTIVITE PHOTOSYNTHETIQUE MINIMALE
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POURQUOQI UTILISER L'INDICE DE VEGETATION

O INTENSITE ET "FORME™ DU CYCLE ANNUEL DU NDVI VARIENT
EN FONCTION DE L'ESPECE VEGETALE

=
CLASSIFICATION ET STRATIFICATION DE LA VEGETATION

v DIFFICULTE: CYCLES SIMILAIRES POUR DIVERSES
ESPECES VEGETALES (IMPOSSIBILITE DE

DISCRIMINATION])

—
v NECESSITE D'UNE VALIDATION C'EST A DIRE UN
CONTROLE DES ESPECES EN SE BASANT:
o INTEGRATION D'INFORMATION CARTOGRAPHIQUES
EXISTANTES (VEGETATION, UTILISATION DU SOL)
® EXAMEN SUR LE TERRAIN DE ZONES ECHANTILLONS ET
DEFINITION DE L'ESPECE LA PLUS REPRESENTEE (DONT

LA REPONSE SPECTRALE EST DOMINANTE)

O INTENSITE ET EVOLUTION DU CYCLE ANNUEL DU NDVI D'UNE
MEME ESPECE VARIABLE EN FONCTION = DES
CARACTERISTIQUES CLIMATOLOGIQUES DE L'ANNEE

D'OBSERVATION.

=
UTILISATION COMME CONTROLE DES VARIATIONS

¥ DIFFICULTE: REPRESENTATIVITE DE LA CLASSIFICATION /
UNE ANNEE D'OBSERVATION ?

Y DEFINITION D'UN CYCLE ANNUEL MOYEN BASE SUR
L'INTEGRATION DE PLUSIEURS ANNEES D'OBSERVATION.
CYCLE SERVANT SUCCESSIVEMENT DE REFERENCE POUR

LES ACTIVITES DE CONTROLE CONTINU.

:\Q CTM
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ARTICULATION DU PROJET

O EXTENSION GEOGRAPHIQUE
LES PAYS COTIERS DE LA MEDITERRANEE

g PHASES DU PROJET.

v . ITALIE
e PFREMIERE CLASSIFICATION DEJA REALISEE SUR

L'ELABORATION DES DONNEES JOURNALIERES DE NDWVI
SUR QUATRE ANNEES D'OBSERVATION (1886-188Q,
1600 IMAGES NOAA). ) “

RESULTAT: CARTE PRODUITE A ECHELLE 1:1.000.000
AVEC IDENTIFICATION DE 17 CLASSES DE

VEGETATION.

o AMPLIFICATION SUR HUIT ANNEES D'OCBSERVATION
(1986-1223), RI-ELABORATION D'UNE CLASSIFICATION
ET PRODUCTION D'UNE CARTOGRAPHIE A 1:1.000.000.

¢ VALIDATION DE CETTE CLASSIFICATION:

- RELEVES IN SITU:
DETERMINATION SUR DES ZONES ECHANTILLONS (3

KM x 3 KM) DES ESPECES DOMINANTES
RECONNAISSANCE DES ESPECES VEGETALES ET DE
LEUR STRATIFICATICN EN FONCTION DE L'ALTITUDE

- COMPARAISON AVEC CARTOGRAPHIE EXISTANTES:
UTILISATION DU SOL A 1:250.000 (1860-1870}
VEGETATION A 1:1000.000 (1982)

FIN ACTIVITE: DECEMBRE 1994
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v |l. BASSIN MEDITERRANEEN

e ELABORATION DE NDVI JOURNALIER SUR UNE ANNEE
(1892 0 1883)

o RESULTAT: PREMIERE CLASSIFICATION AVEC
ATTRIBUTION DE LA LEGENDE / RESULTATS OBTENUS
EN [TALIE ET INFORMATIONS DISPONIBLES PROVENANT

DES AUTRES PAYS.

e DISPONIBILITE DES DONNESS POUR TOUT PAYS QUI LE
DEMANDE

® FIN ACTIVITE: MAI 1985
CETTE PREMIERE CLASSIFICATION BASEE SUR UNE ANNEE
D'OBSERVATION DOIT ETRE CONSIDERER COMME LE PREMIER
PAS VERS LA MISE AU POINT D'UN SYSTEME DE
JCONNAISSANCE ET DE CONTROLE.

0 NOM DONNE AU PROJET : DAPHNE

CTM
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MEDITERRANEAN
REMOTE SENSING
A CTIVITIES
/ NVENTORY
SYSTEM
\ /
\ /
\
A
\/
NOTE: THE INVENTORY IS STILL IN PROGRESS
T0 RAGIERS WITHIN ULY 1994
CTM

i
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MEDITERRANEAN

Revore smans
AcTiviTIES
- hvaacry

Svsram
v
v
v
v/
v

THE RAC/ERS' MANDATE
RECEIVED BY ALL THE MEDITERRANEAN COASTAL COUNTRIES AND THE EU

CONSIST IN CONTRIBUTING TO THE MEDITERRANEAN ACTION PLAN

BY:
o IMPLEMENTING ACTions BASED ON REMOTE SENSING

TECHNIQUES FOrR THE OBSERVATION AND STUDY OF THE
MEDITERRANEAN ENVIRONMENT

a PROMOTING THE HOMOGENIZATION OF INITIATIVES IN THIS FIELD

-

a ENHANCING CO-OPERATION AND SYNERGIES AMONG THE COASTAL
COUNTRIES THEMSELVES '

CTM
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MEDITERRANEAN -

Roscre senan
AcrtiviTigs
Inveaery

Srsrem
\ !/
v
(R
\
\/

TO FULFIL THIS TASK
® RAC/ERS HAS FIRST OF ALL TO KNOW:

4  ALREADY CARRIED OUT OR PRESENTLY ONGOING AND PLANNED
ACTIVITIES ALL OVER THE MEDITERRANEAN REGION

4 EXISTING AVAILABLE EQUIPMENT AND EXPERTISE

+ PRIORITY DEMANDS OF COASTAL COUNTRIES

1
0
—
=



UNEP(OCA)/MED WG. 83/5
Annexe lll
Page 46

MEDITERRANEAN

Rowme soanc
Activities
Iwvenreay

Svstau
1 i
v g
v ol
\ 7
v

THE "RAIS" PROJECT HAS BEEN CONCEIVED JUST TO ALLOW THE
RAC/ERS TO PERFORM THE FOLLOWING TASKS: o

COGNITION .~

- -

To kNow WHO i1s noing WHAT ano WHERE N orDER T0:

AVO!ID DUPLICATION AND WASTE OF RESOURCES
GATHER UPDATED AND COMPLETE INFORMATION ABQUT EXISTING .

REMOTE SENSING APPLICATIONS AND DATA IN ANY AREA TQ BE
MONITORED

CTM
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MEDITERRANEAN

- :
W o

Revorz seneng
AcriviTiss
Inventory

Srstem

\ 1

\ !
v !
v/
v/

.. COOPERATION.

wns e

TO FAVOUR THE access 7o THE DIFFERENT EXPERIENCES oF
THE CENTERS As WwelL As To THE CARRIED OUT

APPLICATIONS ano AVAILABLE EQUIPMENT

TO MERGE THOSE INFORMATION AND DATA IN ORDER TO:

Q PUT THE BASIS FOR THE DEVELOPMENT OF A POSSIBLE
INTEGRATED PROJECT COVERING THE WHOLE MEDITERRANEAN

REGION .
Q TO SUPPORT THE WIDENING OF THE EXISTING PRQJECTS

CTM™M

1
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MEDITERRANEAN

Reuere sensng
AcTiviTies
hveaary

Svsren
\ !
v
v
VY
v/

oo .
. . - .
+ HS b
- . B ’
. . cre .
el . LA ,t, ) Cree et aE
oLt . - . s =
e .. . . . -
- -
. " .

e . "-.c. J

AIMS AT PROVIDING:

0 THE EXCHANGE OF KNOWLEDGES
Q MUTUAL SUPPORT IN SPECIFIC TECHNICAL FIELDS

CQ JOINT PLANS FOR PROFESSIONAL GROWTH

QO EDUCATIONAL ACTIVITIES

2]
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T MEDITERRANCAN

Revors ssang
AcTiviTiES
Inverrory

Sysrau
\ !
\ !
\ 7
\ !
\/

IN OF:’bER TO SUPPORT THE RAC/ERS IN IMPLEMENTING THE ABOVE

MENTIONED FUNCTIONS,

MED-U, RACs, FOCAL POINTS AND CENTERS

SHOULD:

0  ENLIVEN THE FLOW OF INFORMATION CONCERNING "REMOTE
SENSING" INTO/FROM THE RAC/ERS

Q APPLY TO RAC/ERS.FOR CONSULTATION WHENEVER A NEW
MONITORING PLAN SHOULD BE SET UP

4
:
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MEDITERRANEAN

Rewore ssusing
AcTtivities
hvaacay

Svysrem
1 !
Y f
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V!
\/

SYSTEM'S ARCHITECTURE

The system is structured as follows:

- DATA BASE IMPLEMENTATION:

=l DATA COLLECTION THROUGH THE SETTING UP OF A
QUESTIONNAIRE MAILED TO THE REMCOTE SENSING CENTERS
. BASED IN THE MEDITERRANEAN €0ASTAL COUNTRIES

=
DATA RECORDING AND MANAGEMENT IN ORDER TO GROUP
AND SYNTHESIZE INFORMATION ON:

+  CARRIED OUT APPLICATIONS ' C ]
+  ACQUIRED EXPERIENCES

. AVAILABLE SKILLS
+ AVAILABLE EQUIPMENT AND FACILITIES

DATA DIFFUSION:

THE INVENTORY IS ACCESSIBLE TO THE WHOLE MEDITERRANEAN
COMMUNITY WHILE IT 1S CONTINOUSLY UPDATED DUE TO THE FLOWING
IN OF INFORMATION FROM THE COOPERATING PARTIES

]
o
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ATMOSPHERE

Sample

Clouds cover

Rain maps
Air pollution
Ozone

Climatic d.b.
Meteo-clim. class.

Radiative parameter

D‘I

bnh-Hm—n-@.g.

/0 5 10 15

- Number of Centers involved in each research area (with referanice ta the 14

questionnaires already collected)
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SEA
Sample ﬁ: : CEICEEN |
SsC - f
e (|
Pollution E
Suspended Subst. E
Dynamic Phenom. E
Eutrophicstion
Algsl Bloems g D 1
Large sc. C. M. -5 )
Loc. Cir. Mod. -5
Aguacul. B
Roughness B
Fishery @
/0 5 10 15

- Number of Centers involved in each resezrch area (with reference fo the 14
questionnaires already collected) )
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Sample ﬂ'

Land use

Land cover

Desertification

I
T
L
+
Veg. cover F
T
{
)2
L

Hydrclagy

Veg. dynamic
Fire assessment
Cartography
Gealogy
Urbanization
Morfology
Erosion
Tectonic

Mining

Natural Haz.

10 15

- Number of Centers involved in each research area (with reference lo the 14

questionnaires already collected)



Sample

Cozsizl erosion

Coastal morfology

Coastal geoloiogy

Qil Poailution

Springs

Sez level rise

UNEP(OCA)/MED WG. 83/5
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COAST

.

onf
-h
2.
b
[4))

- Number of Centers invoived in each research area (with reference lo the 14
questionnaires already collected)
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CAMP/PAC

COASTAL AREA MANAGEMENT PROGRAM

PROGRAMME D'AMENAGEMENT COTIER

CTM

1
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CAMP/PAC
COASTAL AREA MANAGEMENT PROGRAM
PROGRAMME D'AMENAGEMENT COTIER

¢ PROGRAMMES REALISES DANS DES ZONES  COTIERES
PARTICULIEREMENT VULNEIABLES OUDEGRADEES.SUR LA BASE
D'ACCORDS ENTRE LES_ETATS INTERESSES ET LE MAP,

« LES DIVERSES ACTIVITES / TRAVAIL ET RECHERCHES
+ DES REPRESENTANTS DU MAP
+ DES DIFFERENTS CENTRES D'ACTIVITES REGIONALES
‘& D'EXPERTS NATIONAUX ET INTERNATIONAUX.

e DUREE MOYENNE DE DEUX ANS.

CTM

1
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CAMP/PAC

e LES SUJETS PRINCIPALEMENT ABORDES ET DEVELOPPES SONT:

+ ETUDES DE CARACTERE GENERAL
Y Analyse systémique et prospective pour
scénarios développement/environnement;

la définition de

Y Introduction d'instruments légaux et institutionnels pour la
protection de l'environnement;

Y Définition des impacts possibles sur les écosystémes dus & des
changements climatiques prévisibles; '

+ ETUDES DE DETAIL/
Y 2ux problémes environnementaux pius aigus

+ PROPOSITION DE PLAN D'AMENAGEMENT DE LA ZONE COTIERE.

o UNE PLACE FONDAMENTALE:
+ A LA FORMATION

+ A LA MISE EN PLACE DE METHODOLOGIES

= DONNER LES MOYENS ET LES POTENTIALITES POUR D'AUTRES
INTERVENTIONS DE CE TYPE A L'INTERIEUR DU PAYS.
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CAMP/PAC

e LES PREMIERS PAC/CAMPS COMMENCES A LA FIN DE 1920 ET
AUJOURD'HUI TERMINES SONT CEUX DE:

+ BAIE D'IZMIR {TURQUIE}
+ |LE DE RHODES
+ BAIE DE KASTELA (EX-YOUGOSLAVIE}

+ COTE SYRIENNE.

¢ LES PAC/CAMPS ACTUELS SONT CEUX DE:
+ COTE ALBANAISE.

+ FUKA-MATROUH (EGYPTE)
+ SFAX (TUNISIE)

R T Y
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ROLE DU CAR/TDE (RAC/ERS).

O PROMOUVOIR LE ROLE DE LA TELEDECTION COMME INSTRUMENT
D'ETUDES ET D& CONNAISSANCES °

O CONTRIBUER A UNE MEILLEURE  CONNAISSANCE DES
DYNAMIQUES DES TRANSFORMATIONS DE L'ENVIRONNEMENT.

O ETUDIER ET SUGGERER DES SYSTEMES DE CONTROLE CONTINU DE
L'ENVIRONNEMENT, NECESSAIRES POUR UNE MEILLEURE GESTION

ET. UNE PLUS EFFICACE PROTECTION.

O LES INTERVENTIONS DE CAR/TDE SONT:
Y PLANIFIEES EN ACCORD AVEC L'UNITE DE COOQRDINATION

D'ATHENES (MEDU)

Y REALISEES EN COLLABORATION AVEC LES AUTRE CENTRES
D'ACTIVITES REGIONALES.

CTM

1
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PAC ALBANIE

O SUJET:
+ DEFINITION DES CHANGEMENTS MACROSCOPIQUES DE

LA LIGNE COTIERE AU TRAVERS DE LA TELEDETECTION.

O FOQURQUOI:
+ LIGNE DE RIVAGE ALBANAIS FORTEMENT SOQUMIS A DES

MOUVEMENTS DE REGRESSION QU DE PROCGRESSION.

+ CONTROLE NECESSAIRE SURTOQUT DANS L'OPTIQUE DE
FUTURS AMENAGEMENTS COTIERS, EN PARTICULIER

TOURISTIQUE.

O BUT:
. + DEMONTRER L'UTILITE ET LES POTENTIALITES DE LA

TELEDETECTION A HAUTE RESOLUTION

+ VERIFIER L'AMPLEUR ACTUELLE DES MODIFICATIONS DE
LA LIGNE DE RIVAGE

+ FOURNIR DES DONNEES A JOUR

+ INTRODUIRE DES EXPERTS ALBANAIS A L'UTILISATION DE
LA TELEDETECTION

+ MISE AU POINT EVENTUELLE D'UN SYSTEME DE
CONTROLE PERIODIQUE SUR BASES DE DONNEES
SATELLITAIRES A HAUTE RESOLUTION.
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PAC ALBANIE

O ZONE TEST:
+ LAGUNE DE KARAVASTA
+ EMBOUCHURES DES FLEUVES SEMANI! ET SHKUMBIN.

G METHODOLOGIE:
+ ANALYSE D'IMAGES SPOT PANCHROMATIQUE.
(RESOLUTION AU SOL:10M} PRISES A INTERVALLE DE
DIVERSES ANNEES (1988- 1993)

+ CARTOGRAPHIES EXISTANTES

+ COMPARAISON / SIG (Systéme d'information Géographique)
DE LA LIGNE DE RIVAGE RELEVEE SUR LES DIFFERENTS
SUPPORTS

J COLLABORATION:

+ CEPP (COMMITTEE OF ENVIRONMENTAL PRESERVATION
AND PROTECTION)

+ INSTITUT D'HYDROMETEQOROLOGIE DE TIRANA @

+ PAP/RAC (PROGRAMMES D'ACTIONS PF{IOR!TA!RES)

O FIN PREVU DU PROJET: FEVRIER 1985

CTM

M
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IMAGE SPOT
juiilet 1882

Embouchure du fleuve Semani:
variations entre 1870 et 1220

(de Bagy, 1924)
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PAC FUKA-MATROUH
(QUEST EGYPTE])

+ CONTRIBUTION DE LA TELEDETECTION A L'ETUDE DE
L'ERCSION DES SOLS ET AUX PROBLEMES DE LA

DESERTIFICATION.

uaotl
+ AUGMENTATION DE LA SEDENTARISATION DES TRIBUS

NOMADES
+ AUGMENTATION DE LA DEMANDE EN TERRES AGRICOLES

+ ZONE PARTICULIEREMENT -FRAGILE (CLIMAT SEMI-ARIDE)
AVEC SUPERFICIES CULTIVABLES NATURELLEMENT

FAIBLES.

+ PROCESSUS DE DEGRADATION DES SOLS (SALINISATION,
EROSION EQLIENNE ET HYDRIQUE)} "IN ATTQO".

+ INTRODUIRE UNE METHODOLOGIE INTEGREE D'ETUDES
DU SOL / DEFINITION DES UNITES DE TERRE BASEE SUR
LES CARACTERISTIQUES GEOMORPHOLOGIQUES,
PEDOLOGIQUES ET DE LA VEGETATION DU TERRITOIRE.

+ FORMER DES EXPERT EGYPTIENS SUR CETTE METI-'!ODE,
EN PARTICULIER SUR L'INTERPRETATION DES DONNEES -

SATELLITAIRES

+ FOURNIR DE NOUVELLES DONNEES SUR LES
CARACTERISTIQUES DE CE TERRITOIRE PAR L'ANALYSE
D'IMAGES  SATELLITES A HAUTE  RESOLUTION

(LANDSAT).
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PAC FUKA-MATROUH
(QUEST EGYPTE])

O ZONE: - -

+Z0NE DE FUKA-MATRQUH {100 KM COSTA x 30 KM)
O METHODOLOGIE

o

+ ACQUISITION ET ANALYSE D'IMAGES LANDSAT
+ DEFINITION DES UNITES DE TERRE (PREMIER NIVEAU)

+ TRANSFERT DES DONNEES INTERPRETEES DANS LA BASE
DE DONNEES CREE PAR PAP/RAC

+ INTEGRATION AVEC DONNEES PRELEVEES SUR LE
TERRAIN (erosion du sol)

O COLLABORATION
+ EEAA (EGYPTIAN ENVIRONMENTAL AGENCY AFFAIRS)

+ REMOTE SENSING LABORATORY OF UNIV ALEXANDRIA .

+ PAP/RAC EXPERTS

O FIN PREVU DU PROJET: AUTOMNE 1985

CTM
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PAC SFAX

O IDEES-GUIDE DU PROJET:

+ APPLICATION DE LA METHQODE SUIVIE PAR COSMOS
(OBSERVATOIRE}
o .

Y DETERMINATION DES PARAMETRES Qu

COMPOSANTES A ETUDIER

Y EXEMPLES D'APPLICATION DE LA TELEDETECTION EN
SE BASANT SUR DES IMAGES CONTENUES DANS NOS
ARCHIVES OU  ARCHIVES DU CENTRE DE

TELEDETECTION TUNISIEN

+ ESSAIl D'INTEGRATION AVEC LA METHODOLOGIE SUIVIE
FAR PLAN-BLEU

O COLLABORATION (A DEFINIR)
+ ANPE (AGENCE NATIONALE POUR LA PROTECTION DE

L'ENVIRONNEMENT) FORMATION DE DEUX EXPERTS .
TUNISIENS (JUIN 1284)

4+ CENTRE NATIONAL DE TELEDETECTION - TUNIS

+ PLAN BLEU

O FIN PREVU DU PROJET: HIVER 1895-19986

S CTM
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AGENDA 21
FOR THE MEDITERRANEAN REGION

AGENDA 21
IN WHICH MORE THAN 180 STATES COMMITTED THEMSELVES IN RIQ,
EXPRESSES
A WORLDWIDE CONSENSUS AND A POLITICAL INVOLVEMENT
TO INTEGRATE
ENVIRONMENT AND DEVELOPMENT RELATED MATTERS
AND TO MAKE
SUSTAINABLE DEVELOPMENT
A REALITY OF THE 21ST CENTURY

THE STRATEGIES, WHICH HAVE TO BE IMPLEMENTED BY THE
GOVERNMENTS
IN ORDER TO ACHIEVE THE OBJECTIVES OF AGENDA 21,
MUST BE ARMONIZED
WITHIN THE FRAMEWORK OF AN INTERNATIONAL COOPERATION
" TO BE COORDINATED BY THE UNITED NATIONS

THE MEDITERRANEAN COASTAL COUNTRIES ARE A GOOD EXAMPLE
OF AN ECOREGION
LIKELY TO CONSTITUTE APILOT AREAFOR A
REGIONAL REVIEW
OF THE DECISIONS TAKEN IN RIO ON A WORLDWIDE SCALE
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CONFERENCE "MED 21"
ON SUSTAINABLE DEVELOPMENT IN THE MEDITERRANEAN REGION
TC BE HELD IN TUNIS 1 NOVEMBER 1884

FIRST MEETING OF A PREPARATORY COMMITTEE OF THE
CONFERENCE "MED 21"
TUNIS 16 - 20 MAY

DOCUMENT MED 21/PC/2 10 APRIL 1984 :
DRAFT OF AGENDA 21 FOR THE MEDITERRANEAN REGION,
REPORTS,AMONG THE OTHERS, THE FOLLOWING STATEMENTS :

.= AT THE SCALE OF THE MEDITERRANEAN REGION, THE STATES
SHOULD: - DEVELOFP INVENTORY AND FOLLOW UP MECHANISM
THROUGH THE REMOTE SENSING OF THE MAIN MEDITERRANEAN

AGROSYSTEMS; -vre... (PAGE 29)

wINDIVIDUAL STATES OF THE MEDITERRANEAN SHQULD: -
ESTABLISH, DEVELOF AND MAINTAIN INFORMATION SYSTEMS, OR
OBSERVATORIES, IN ORDER TO EVALUATE AND MANAGE THE
COASTAL REGIONS AND THE EXPLOITATION OF THEIR

RESOURCES,;.....(FAGE 36)

~.AT THE LEVEL OF THE MEDITERRANEAN REGION: - DATA
RELATING TO REMOQOTE SENSING SHQULD BE SUPFPLIED TO THE
STATES AND COLLECTIVITIES. .....(PAGE 58)

~AT THE LEVEL OF THE MEDITERRANEAN REG/ON, THE FOLLOWING
MEASURES SHOULD BE CONSIDERED:

=~ TO ENSURE WIDER DISSEMINATION OF THE AVAILABLE TOOLS OF
MEASURING (QBSERVATQIRES, REMOTE SENSING) AND CRGANIZE
WORKSHOFS WITH THIS RESPECT, IN EACH COUNTRY OR FOR A
GROUP OF COUNTRIES IN ORDER TO MAKE THEM MORE ACCESSIBLE
TO INDIVIDUALS, NGOs, YOUTH AND EDUCATORS. ....(PAGE 82)

- THE MEDITERRANEAN COUNTRIES SHOULD MAKE AN INVENTORY
OF INFORMATION SOURCE USEFUL TO  SUSTAINABLE
DEVELOPMENT, ENHANCE CAPACITIES AND MECHANISMS OF
ACCESSING TO, PROCESSING AND EXCHANGE OF INFORMATION IN
THE PERSPECTIVE OF MEDITERRANEAN QBJECTIVES MOBILIZING
THE SEVERAL HOLDERS OF INFORMATION. .... (PAGE 83)

CTM
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A STRATEGIC LAND MANAGEMENT PLANNING SYSTEM FOR
MALTA

THE PROJECT IS AIMED AT
PROVIDING
THE PLANNING AUTHORITY OF MALTA
WITH
THE TECHNICAL ASSISTANCE NECESSARY TO DEVELOP
A DYNAMIC SYSTEM FOR LAND MANAGEMENT PLANNING
OF THE MALTESE ISLANDS AS AN INTEGRAL PART OF THE NATIONAL
PLANNING PROCESS. '

THE PROJECT RELIES ON THE TECHNICAL EXPERTISE
THE CTM CAN COUNT ON
TO PROVIDE A FRAMEWORK
FOR THE VARIOUS SOURCES OF INFORMATION
REQUIRED TO DEVELOP LAND MANAGEMENT POLICIES
TO ENSURE A SUSTAINABLE DEVELOPMENT APPROACH
TO THE MANAGEMENT OF THE ISLAND'S RESOURCES

THE TOOLS OF THE PROJECT WILL CONSIST OF TECHNIQUES SUCH
AS REMOTE SENSING AND GEOGRAPHICAL INFORMATION SYSTEMS.

THE RESULTING SYSTEM WILL ALLOW
THE DEVELOPMENT OF PROCESSES
FOR THE CONSTANT MONITORING OF ENVIRONMENTAL CHANGES
IN THE MALTESE ISLANDS
AND SERVE AS A REFERENCE FOR SIMILAR INITIATIVES
IN THE MEDITERRANEAN

%‘-‘1 CTM

~
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TRAINING COURSES

1893: TWO-MONTH TRAININING COURSE IN ITALY FOR TWO
EGYPTIAN EXPERTS .

1994; ONE-WEEK TRAINING COURSE IN ITALY FOR TWO TUNISIAN
EXPERTS
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TRAINING COURSE
ON
REMOTE SENSING TECHNIQUES AND APPLICATION

Attendants: MrT. Gargouri
Mrs S. Krichen

ltgly, 20 - 24 June 1994

1. Fundamentals of remote sensing
1.1 Phisical principles -
1.2 Space platforms and their orbits

1.3 Sensors on satellifes
1,4 Dzatz acquisition and dissemination

1.5 Principles of image processing

2. Carfography

2.1 General aspects
2.2 Geographic maps and their ciass:ﬁcatxon

2.3 Recfification of remotely sensed images

. 3. Case sfudies on remote sensing applications
3,1 Observation and study of coastal conditions and changes

32 Monitoring of sea circulafion and canditions in coastal areas

3,3 Monitoring of marine pollutxon
3.4 Protected areas mapping: a georeferred data base
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TRAINING COURSE
_ON

REMOTE SENSING TECENICS AND HETHEODOLOGIES

- Attandants: Mr Khalid M. A. Dewidar
Mr Gaber M.Hassan

Ttaly, & March - ¢4 May 1993

TRAINING COURSEZ CONTENTS

MODULE: REMOTE SENSING

Contents: 1. FUNDAMENTALS OF REMOTE SENSING

1.1 Physical principles

1.2 Space platform and their orbits
1.3 Sensors on satellites

1.4 Data acguisition and dissemination
1.5 Principles of image processing

CCEANCGRAPHYC APPLICATIONS OF REMOTE SENSING

Reflective spectral regiocn: the ocszan colour

1
-2 Emigsive spectral region: sea surface tamperature
3 Miczowave spectral region:

2.3.1 Passive senscors: the radiometar

2.3.2 Active gensors: SAR, altimeter, scatterometer

MODULE: CARTOGRAPHY

Contents: l. General aspects
2. Geographyc maps and their classification

3. Rectification of remotely sensed images

MODULE: SOFTWARE ERDAS

Contents: = ERDAS 7.5
- ERDAS IMAGINE 8.0.1
- Some concepts of ERDAS IMAGINE:
Virtual Reem, Virtual LUT, Geographye Links, Dinamic
HMosaic, On—-line Help.
= Applications “"hand-on"”, Image Rectification, Spatial
Modeller, Map Composer, oche#?\agplicatians.

S

/



MODULE:

Contents:

- A

@ :couzz :

Contents:

SOFTWARE ARC/INFO

~ Spatial data
- Geographyc data

- Coverages: description and drawing

- Data base automation
-~ Map featureg

= Projection managament
= ARC command

~ ARCEDIT

- ARCPLOT

-~ Data conversion

- TIN .
- AML, (ARC Macro Language)

TRAINING ON THE JCB

Lol adl ol
P

| o

. TRAINING WITHIN AN OPERATIVE PROJECT

1 Basis of processing of NOAA satellite

2 Processing of NOAA infrared images

3 Interpretation of NOAA infrared images aiming to
identify thermal fronts

.4 Final products generation
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Annexe lll
Page 75

SUPPORT AND FIRST ACTIVITIZS IN THE ELABORATION OF
THE PROJECT "APPLICATION OF REMOTE SENSING IN THE

FIZELD QF COASTAL EROSICON"

2.1 Bibliographic analysis on application od remote

gensing in the field of cocastal exosion

2.2 Analysis of some high resolution images (LANDSAT-

T¥) in order to evidentiate

the coast

variocus features on

2.3 Analysis of different algorithms for bathymetric

determination in shallow waters through remote

sensing technigques

2.4 Processing of amulti-temporal series

of high

resolution images on a test. drea where bathymetrlc

maps are availahle

2.5 Digitization of bathymetric maps
2.6 Caomparigon of various output
2.7 Drawing up of an activity report

The training programme has alsc included visits te the Scanzans
telecommunication and remote seasing Station (CTH coperative
Canter) and to Telespazio Fucino Station, the first in the world

for spaca communication functiona and egquipments;

centacts have

been promoted with the University of Palerme and with experts in
the fiaeald of remote sensing applied to the environment

chaexvation and gtudy.

e e o et o e

A,
{;:-1 CTM

A
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SAR (SYNTHETIC APERTURE RADAR)
MONITORING
OF THE MEDITERRANEAN SEA

- A JOINT PROPCSAL BY

CTM - CENTRO DI TELERILEVAMENTO MEDITERRANEQ
(RAC/ERS - MAP/UNEP),
FIS-FOUNDATION OF INTERNATIONAL STUDIES - MALTA .
(OPA - OPEN PARTIALLY AGREEMENT, COUNCIL OF EURCPE),
SOS - SATELLITE OBSERVING SYSTEMS - UK

THE OBJECTIVE IS TO IMPLEMENT A SYSTEMATIC PROGRAMME
) OF SAR MONITORING
OF SELECTED AREAS IN THE MEDITERRANEAN REGICN
TO ASCERTAIN:

i) THE EFFECTIVENESS OF SATELLITE RADAR IMAGERY
IN ASSESSING THE LEVEL OF SURFACE POLLUTION .
ESPECIALLY FROM OIL DISCHARGES.

ii) THE PRESENCE, EVOLUTION AND DISSIPATION OF
NATURAL FEATURES
SUCH AS OCEAN FRONTS, EDDIES AND INTERNAL WAVES

iif) THE FEASIBILITY OF ENHANCING THE RADAR EFFECTIVENESS
THROUGH THE ADDITION OF INFORMATION
ON SURFACE TEMPERATURE AND COLOUR
DERIVED FROM OTHER SATELLITE SENSORS..

4!
:
£
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FUTURE REVOLUTION IN REMOTE SENSING ACHIEVEMENTS

DUE TO THE QOPENING OF NEW TECHNOLOGICAL FRONTIERS
(THE US GOVERNMENT RECENTLY HAS MADE STUDIES CARRIED OUT IN THE
FRAMEWORK OF DEFENCE PROGRAMMES AVAILABLE FOR COMMERCIAL USES)
AND GEO-POLITICAL FRONTIERS (OF WESTERN EUROPE),
A NEW GENERATION OF SATELLITES IS OPENING UP.
THE FIELD OF REMOTE SENSING TO A REAL REVOLUTION

1997: "EYEGLASS GLOBAL IMAGERY INFORMATION SYSTEM® - USA
ELI0-SYNCHRONOUS ORBIT 700 KM HIGH
RESOLUTION: 1 METER AT NADIR
PANCHROMATIC BAND
STEREOSCOPIC SHOTS

195: "WORLDVIEW™- USA
o ORBIT 470KM (ON SHUTTLE)
3 METERS RESOLUTION PANCHROMATIC ( SCENES 6 X 6 KM)
15 M RESOLUTION, 3 BANDS VISIBLE/INFRARED, SCENES 30 X 30 KM

1995: SEAWIFS - SEASTAR - USA
1 KM RESOLUTION
8 BANDS VISIBLE
MAINLY DEVOTED TO OCEANOGRAPHIC STUDIES

1985: MOMS-2P - DEUTSCHE AEROSPACE
ORBIT 400 KM (MIR - PRIRQDA, RUSSIA)
4 BANDS VISIBLE
1 PANCHROMATIC BAND STEREO
. GEOMETRIC RESOLUTION §,5-16,6 M

1974-1994: PRIRODA - RUSSIA
KFA-3000 CAMERA - 2 M RESOLUTION
. KFA 1000 CAMERA - § M RESOLUTION
MK4 CAMERA - 4 BANDS VIS/NEAR IR, 8 M RESOLUTION
KATE - 200 CAMERA - 3 BANDS VIS/NIR, 20 M RESOLUTION
ORBIT 240/270 KM - MISSION LENGTH 30 DAYS - WORKING TIME 17 DAYS

SQVINFORM SPUTNIK
TK-350: 10 M RESOLUTION PANCHROMATIC, SCENES 180 X 270 KM
KVR-1000: 2 M RESOLUTION, COLOUR/PANCHR, SCENES 40 X 40 KM

S CTM™

/
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Report on National Remote Sensing
Activities In Egypt

First Meeting of Focal Points
(Palermo, Sept.,1994)

M_.El-Raey

Remote sensing activities in Egypt started as early as 1972 by the
establishment of the Remote Sensing Center at the Academy of Scientific
Research and Technology in Cairo. Since then the center has carried a
number of large scale projects on the national and international scales.

As early as 1983, it became evident that it is necessary to establish
multidisciplinary education in remote sensing and its applications with
particular emphasis on environmental studies. The Institute of Graduate
Studies of University of Alexandria has launched a program in
Environmental Studies on the postgraduate level centered around remote
sensing and information systems . The educational system has found a
strong support through the high. need for well qualified cadres in the
Egyptian market. In addition to other environment courses, the program

involves remote sensing courses on three levels:

a-  Descriptive applications: for all first year muitidisciplinary graduates.
b- Image processing theory and techniques: - for students of
physical and technological background.

¢c-  Advanced remote sensing and geographic information systems and

applications: for a number of selected advanced M.Sc¢. students.
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The Remote Sensing Laboratory at University of Alexandria has
utilized 486 microcomputers, however, upgrading to use a Silicon Graphics
Workstation with advanced ERDAS/ARC/INFO Software on a network, is

in progress. (Both financial and technical support is needed here).
The Laboratory has been mainly concerned with environmental
problems with special emphasis on coastal areas. The following projects

have been completed or are in progress at this time:
(1) Impact of Sea Level Rise Over the Governorate of Alexandria.

The project aims at assessing impacts of SLR over the governaorate by
using remote sensing techniques to classify land use over the coastal area,
and using topographic and ground based socioeconomic data in a GIS to
produce mulitilayered geographic maps.

A quantitative assessment of impact on each sector (population,
beaches, agricultural land, industrial land, archeological sites, ,...) has been
abtained. A program to update results is now in progress.

(2) Monitoring of Coastal Erosion at Rosetta Promontory.

The objective of this work was to develop and use a technique to
determine rates of erosion of the Rosetta promontory and compare it to
ground based measurements.

Satellite images and aerial photographs of the years
1972,1976,1977,1978,1983,1985,1991, were analyzed for changes using
principal component analysis. Results were found in complete agreement

with ground- based observations and revealed high erosional rates. The
technique was found very effective, and is usable for future monitoring and

for other coastal areas.

Fresentation of Egypt - Exposé de I'Egypte



UNEP(OCA)/MED WG. 83/5
Annexe IV

Presentation of Egypt - Exposé de I'Egypte
Page 3

(3) A Contingexcy Plan for Protection of Ras Mohamed Coastal Area (on
the Red Sea).

The main aobjective of this study is to use remote sensing and GIS
technique to identify, classify and assess topographic features of Ras

Mohamed protected area at the tip of Sinai Peninsula, and its associated
coral reefs.

Resuits identified various types of coral reefs and produced coastal
sensitivity maps of the area.

A suggested contingency plan for protection of the area against oil
spills is presented.

(4) Bathymmetry, Water Quality Assessment and Change Analysis of
Lake Manzala.

The main objective of this study is to estimate and assess changes of

Lake Manzala near Suez Canal.

Old maps, aerial photographs and recent satellite images were
registered using well identified control points. Changes of the area from

1922 to 1993 were analyzed. Bathymmetric estimation was carried out

based on correlations to ground observations. Water quality conditions in

various parts of the lake, were determined.
(5) Change Detection and Bathymmetric Studies of Lake Burullus.

The objective of this study is to use satellite images and ground based
bathymmetric measurements to determine and assess changes, water budget

and environmental conditions in and around Lake Burullus.
Results indicated the validity and effectiveness of the technique for
bathymmetric analysis.

{®  Correlation of Ground Surveys With Satellite Data of Marine

Pollution in Abu-Kir Bay.
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The main objective of this work is to assess the capabilities and
validity of satellite images to predict marine pollution.
Cross correlations of accurate ground observations of various

pollutants in the bay, with various channels of Landsat (¥SS} images

taken simultaneously, were carried out. Empirical relationships were
derived.
(7) Remote Sensing of Marine Pollution Near Alexandria.

The objective of this work is to identify and assess location, extension
and possibly types of marine pollution around Alexandria.

Results have indicated several hot spots. A change detection analysis,
using change vector technique, is in progress to assess changes of pollution
conditions and effectiveness of control measures.

(8) Study of Waterlogging Problems Qver the Coast of Alexandria. .

Waterlogging problems have been noticed to increase over many areas
of the coast. Increased urbanization with our proper sewage systems, salt

water intrusion, excessive surface irrigation and lack of awareness of water
shortages are mest important reasans.

The objective of this work is to carry out a change detection analysis
to identify, assess and estimate areas of waterlogging. The impact on urban
development of the area is in progress.

In addition, there are a number of other projects concerned mainly

with coastal zone problems of the Mediterranean region.
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Exposé de I'Union Europesnnes

Conzzibution of the Joint Research Centre ISPRA, Institute for Rexmota

catzor: to envirzommental issues in the Medifaerzanearn Zasin.

Sanaing 2pp

1.MONITORING OF THE MARINE ENVIRONMENT,

The main aczions concezrd:
Coastal Upwelling (m2ain araa investigaced up to ncw iz ofI the Nosth West

Aplanric Coast of Maroczo)
* gpatial and zemporal Sime serias of se2 surface temperatuve
* primary prooductivity sscimatien
CI3N Project) in golilahoraticn with

Ggean Colcour Zuropean Axchive Network {(CCIR

the Euzcpean Space Rgency
* axplcitavion of sea ceolour data Zvom the CICS satellite sensor up 20

June 1986 (end of life of CICS}
izutes working on ocsan colouz

the use of fuiuss ocsan Colour datza (in particular

= nakwork ¢f inst

* goatributisn towaxd

131 in 19 95

Seawifs s3nsor to be launched i

*

SLOBAL CHBNGZ IN THEE MERINZ ENVIDONMENT.

The main actions ava!

* primary preductivify and ceean-atmosphere
carban cycle

+ marine bic-geochemical processes and their
role in gichal oceanic chemical inferactions

* modelling of marine fransport processes

-+ biclogical peimary produchivity

* gir-seq inferface

* numerical medelling of major controlling

processes
3.MEDITERRANEAN LAND DEGRRDATION MRPEPING AND DESERTIFICATION MONITORING.

The generzl chjectives are:
* mapping and continuous monitozing of vegetacion and s0il conditions

in the Mediterranean Basin and in paxticular in the Madite=zzznean

Member Staces of the Europaan Union

idencificatisn of the extension and zime dynamics of degradaczion and

dasercificzzion processas
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madiferzanean landscipes under :h::eat or pxocess of
nisuse of the land) are complex

The "natural”
degradation (bacause of human presssuze and =

reas wheze vegazation (often with less than 50% ground coverage),soils and

gutczops ars zimultaneously presexc.

pazent rock
Mathods and opezational sacellice data are now available (Landsat Themati

Mappexr from 1534, SP0T4 £o be lauched in 1557) To precisely map those azsas
(masimem sezlz 1/200,000 te 1/50,000) iz tez=s of vegetacicn abundance axd
so0il conditisns (from well developped soils o dagzaded, sevezely degraaded

and izzeversibly eroded scils).
me serias OF merg than 10 years are now ¢xisting and avzhorize tha

[4
1+

menitoring oF on going processes and the desaction ¢f abnozsal situations,

provided a series of well chesen "dasertification contrel azsas™ are set up

2od faolowed arsund the Maditar—anean Basi=n

The set up 2nd monitoring of this newwozk ¢f concrol araeas csuld be a valid

consxibuten To the "Observatory for the Madizerranaan™ discussed and

proposed by RAC/ES
This monitox ring ex2rcise must of cousse be Ixbedded in the continuous ({in
avace and tizs) menitoring of the Meditarranasn Sasin (based on dissinss

sigexia) with NCAL AVHRR data.
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TRAVAUX DE TELEDETECTION SPATIALE
REALISES AU MINISTERE DE L'ENVIRONNEMENT EN FRANCE.

THEME : Variation de I'indice de végétation sur I'ensembie du pays,

- aux 4 saisons : - connaitre la localisation, la répartition. I'importance et les variations de la phytomasse
‘canune aide i la réflexion pour une politique nationale de la verdure, Etat phytosanitaire, stress Iyvdrique,

régéndration des zones briilées.

- it des dates voisines de deusx étés : - repérer [a localisation et I'importance relative de la sécheresse,

THEME : Littoral ; - découpage du territoire en écozones, occupation du sol & deux dates (5 ans d'écart ou
pius) sur une profondeur de 20 ki par tranche d'éloignement par rapport & la cite. matrice d'évolutien par

catégorie, projections

- Nature physique du linéaire cotier,

- Caractéristique des eaux céiéres sur une bande de 5 km : profondeur, turbidité, végé:ation aquatique.

- Essai de substitution de Ia télédéection 3 {'inventaire permanent du littoral (IPLI) réalisé par interprétation de
photos aériennes et abandonné en raison des coits et délais. Recherche d'une nomenclature raccordable & I'IPLI
et & Corine-Land Cover développés aux niveaux 4 et 5.

- Qbservation périadique des estuaires et deltas,

THEME : Planification écologique : - Cccupation du sol pour la planification éeologique du territoire par
région ou département.

THEME : Parcs Nationaux et Régionaux : - Découpage du territoire en écozones, examen de l'adéquation des
Iimites administratives existantes ou an projet avec les limites écologiques. repérage des zones remarquables ou

sensibles & protéger

= Qccupation du sol et son évalution (friches noramment)
- Indice de végétation en fonction des catégories d'occupation du sol

- Intégration des résultats dans un SIG
- Types de végération liés 4 la date de fonte du couvert neigeux en montagne,

THEME : Déprise agricole : - Etat et évolution des friches en fonction de l'occupation du sol précédente. de
l'environnement pavsager ot du type de végétation (bruyérss. genéts, fougéres, broussailles, landes...) sur les

friches.

THEME : Zoncs humides : - Etag et évolution par catégarie

- Zanes de concentration d'étangs :
= état et évolution de ['cccupation er de I'humidité du sol du proche bassin versant,
* caractéristiques de I'eau ; profonduur selon la nature des fonds, turbidité minérale ¢t arganique, végétation

aquatique au-dessus, au dessous et aux abords de ['eau, température de surface ; typologie des étangs sclon ces
caractéristiques

- Carnctéristiques de ['eau des golles et grands étangs saumdtres.

THEME : Zanes inandables et drainage dans e bassin de débordement des fleuves :

- Surface des zones inondées et terres imprégnées d'eau en fonction de Poceupation du sol. drainage et réseaux
d'écoulement. Utilisation pour la canographie des zones inondables et construcijbles.

THEME : Lit majcur et largi des graunds fleuves, zoncs aquatiques lices :
- Etat et évolution des unités paysagéres, de l'occupation et de Iwmidité du sol. végéation aquatique.

géomoarphalogie, repérage des zanes riveraines sensibles ou & problémes.
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THEME : Incidences du drainage @ - A partir d'images eursgistrées avant et aprés les travaux, observations
des changements d'occupation &t dhumidité du sol, et de qualité de végdeation.

THEME : Foret

- dépérissement - repérer les zones atteintes (3 p{us de 15 ou 20 %) et évaluer l'importancs des dégits pour
I'ensemble des feuiilus et pour les résineux répartis en classes d'ige, au moyen de l'indice de végétation émdié 4
plusieurs dates 3 la méme dpoque

- Mitage de Iz forets 3 proximité

des zones urbanisées

- Foret dunaire ot sur zones érodées

- Régénération sur les zones brilées - bien observés sans qu'il soit possible de distinguer les espéces.

- Repérage des scuils eritiques de risques d'incendies - de juin 3 septembre au rytlune de fa semaine ou de fa
décade, au moven de ['indice de végétation. de la tempémawre au sol. de I'indice hydrique. pour mieux répartir

les moyens de lutte et d'observation du sel détaillés sur la couver végéual.

- Niveau d'inflammuabiiité potenticlle de la végération et modélisation de la propagurion du feu - Etablies
en fonction du point de départ de lincendis, de la sensibilité de Ja végétation au few. de la foree et de la
direction du vent, de la pente et de Forientation (MENT) ainsi qu'd partir de 'occupation dé:aillés du couvert
végétal,

THEME : Zanes d'habitat potcnne! pour certains tpes de fuune (cu de flore) - Etnblies en fonction des
catégories d’ocmpauon du sol. des voies de communicaton, das points d'eau. de la pente et da l'ahtitude et de
I’oﬂenmuon.. Essais concluants pour les anatidés, les carvidés, la bécasse.

- Base de sondage pour procéder 4 des comptages au sal.

THEME : Aide i la gestion intégrée de 'occupution du sol et de Iz faune sauvage et de la-flore : - A partir
de I'occupation du sol et des donrnéss localiséss disponibias sur 1a faune et la flore et d'un MNT :
* contrdle de I'adéquation des ZNIEFF * et de leurs limites

* contrdle de I"adégquation des linites des zanes protégéss
* base de sondage pour consiater I'utilisation effective des habitats

potentiels,
* aide 4 la gestion coordonnés de I'occupation du sol et dz la faune et de

ia flore.
* (ZNIEFT : Zones Nationales d'Tntérét Ecologique pour [a Faune ot la Flore).

THEME : Etude des paysages pour aide & la gestion - Extraction des éiéments d'un paysage 4 partir d'une
image satcllite et d'un MNT pour obtenir F'occupation biophysique du sol en 3D et rechercher les éiéments
linéaires, les types de couvernts et formations végstales. les zones humides. les différences de richesse de

végétation, les zones de transiticn. les secteurs d'ouventure directionnels. ...

- A partir de changements cbsenrvés dans Ie temps et d'un MNT , essai de modélisation des mutations d I'aide de
modéles de contagion de pixels dérerministes ou probabilistes pour expliquer &t prévoir I'évolution en fonction
des substrats, des routes. des formes de développement urbain. ...

= Conséquences de I'abandon d'activités miniéres.

THEME : Etude rapide des grandes inondations accidentclies - Comparaison de situations normale et de
crise sur les endroits atteints dans les délais les pius brefs.

TEBEME : Aide i I'élaboration d'un plan de prévendon des risques naturels par bassin versant -
cartographie des zones 4 risque de glissement de termain et d'inondation par commune en zone accidentée &

Taide d'images =t d'un MNT.
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THEME : Repérage des zones i risque d'uccident hydrogéolegique par sous-bassin versant, en milicu
accidenté méditerranéen - [nterprétation & des fins lydrogZologiques de plusieurs images avec un MNT.
Recherche de [a densité et de la qualité du couvert végétal de la pente et de l'orientation des parcsiles, du
drainage et de la perméabilité des sols &t des signes d'érosion dus au ruisseilement.

THEME : Evaluation, suivi et constat d'impact des grands travaux d'équipement - Aide a la localisation
des ouvrages, aide 3 I'évaluation de I'impact probable (zoues critiques et sensibles. vue globale comparative de

variames, franchissement des écozones)

- Gdomerphologie, aputude des sols, repérage des giscments de matériaux de construztion & proximité

- Unités paysagéres et occupition biophysiaue et qualité du sof sur les zones ou couioirs susceptibles de recevoir
les ouvrages

- Evaluation de la consommation des différentes catégories d'occupation du sol et du couvert végétal. et rareté
relative du tapis végéial entamé par rapport au voisinage. impact paysager en 3D

- Renseignements sur la dynamique da la végétation & moyen terme : zones agricoies en voie d'abandon, zones
i risques d'érasion ...

- Repérage des espaces urbanisés 3 proximité pour les probiémes de bruit et de risque. et des directions
dominantes du parcellaire agricole pour réduire les frais de rememb:zinent ultérieurs

- Dans le cas de constat d'impact réel. vérification de 'adéquation de I'étude d'impuct classique. de l'axécution

de P'étude d'impact classique, de l'axécurion des mesures compensatoires et des effs induits & proximité de

F'ouvrage.

THEME : Evaiuation des atteintes i ['intégricé de I'espuace et de son compurtimentage par les

- équipements linéuires - Recherche des paramétres d’encombrement et de division de l'sspace par les résenux.

THEME : Ecosystémes des grandes agelomérations de 100,000 habitanes et plus - Etat et évolution des
zones urbaines réparties sefon 'homogénéité suivant une nomenciature d'occupauon bophysique du sol en 5t

catégories environ fenant compee

* de I'association et des parts relarives en batuments. végétation. voics de commumcation (indices de végétation

et mindralisation. fltres)...)
* de I'ancienneté ot de Ia nature des matériaux des batiments

* de [a formne 2t de Ia hauteur des baitiments.

- Les résultats mis sous forme de fichier géocodé sont destinds 3 &tra fusionnés aves d'aurrss donndes exogénes
sur SIG vour

* aider 3 Ia gestion de l'environnement urbain de 'agglomération
* constituer une série d'indicateurs d'environnement urbains (ratios liés 3 la densité. 1a proximité ...)
* surveiller les changements et chantiers dans {'occupation du sol. élaborer des scénarios et projets de

déveioppement et aménagement.

- Répaniition. intensité et diffusion de Iz poilution atmosphériouc (nérasols et tempéramres) selon différentes
situations climatologiques.
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FOREWORD

Satellite remote sensing is a unique tool for gathering data needed

to monitor and understand the processes going an in our planet’s

biosphers which are of crucial importance to the future of mankind.
agriculture’ and land resaurces

Satellite imagery for environment,
importance even for small

monitoring and management is of growing
countries such as Israel.

The prometion of satellite remote sensing and the development aof
applications by users in Isrzel, have a high priority on the Israel
Space Agency (ISA) agenda. In the framework of our programme to
advance this important subject, the ISA Ground Station ha§
been receiving the French Spot satellite data since 1991 and will be
recéiving the European ERS-1 satellite by the end of this year.

Furthermore remote saensing is included as one of the subjects in the
agreement for cocperation signed recently between ISA and CNES.

reparting on Spot applications pilot projects
programme

This conference,
conductad in  [srael under a Jjoint  ISA/Spot-Image

demonstrates the uses of Spot Imagery in subjects of inmterest to
Israeli users and is very important for increasing user awareness and
interest and development of the satsllite remote sensing field in our

country.

I would Tike to express the appraciation of the Israel Space Agency to
the efforts made by Spot Image and by the YAHEL researchers, towards

the success of this conferenca.

ODr. Marcal Klajn
ISA Director
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Landuse and urban density mapping using
remotely sensed data: the case study of Haifa,
Israel.

Maxim Shoshany and Eran Wechsler
Department of Geography, Bar-Ilan University

Introduction

Analysis and mapping of landuses and landcovers represent one of the most dynamic
fields of remote sensing applications (Townshend, 1990). In urban regions, for
example, Weber and Hirsh (1992) have assessed urban life qualities and Gomarasca et al,
(1993) monitored longterm changes in the built up areas. In the rural-urban {ringe Jensen
and Toll (1982) detected development of residential areas; Quarmby and Cushnie (1989)
monitored changes in the use of agricultural lands. Recent developments of
methodologies for recognizing landuses have moved from the classical multispectral
approach o techniques utilizing spatial and temporal information. Gong and Howarth
(1992) for example , developed frequency- based contextual classification for landuse
identification. Jewell (1989) for example , used temporal changes in reflectanca for
differentiating between types of landcovers. .

The use of remote sensing methodologies for estimating urban densides is well
described in the literature. Most of these works were based on manual interpretaton (see
review in Lindgresn, 1985). Individual objects such as buildings and chimneies were
mapped and counted. The results were shown to be of high accuracy relative 10 census
data. However, manual interpretation requires long tedious processes thus limiting the
size of the regions which could be monitored. Only in few works there was an aempt to
map densities throught the use of sateilite images and computerized techniques. Results
reported by Forster (1985) and Keersmaecker (1990) have indicated difficulties in
achieving good resuits due to the refatively low resolution of those images.

The Metropolitan arez of Haifa represeats ane of the most complex spatial comgosition
of landuses together with massive expansion during the last decade due to the large
immigration waves. The objective of this study was the development of computerized
methodoiogies for differandating between commercial/ industrial and residendal areas,
for identifying areas belonging to different urbanization stages and for mapping different

urban densities,
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Haifa : description of the region

The Mount Carmel and Haifa region is characterized by high natiral variability with wide
range of urban patierns both in mountainous and flat areas . On its boundary, Haifa is
surrounded by sherelines, rural areas, natural reserves, ports, industrial areas and fields.
The population in the area is over 250,000 people representing wide range of socio-
economic classes, from the lower classes living mainly in the lower parts of the Carmel
Mountain ta the much higher socio-economic classes living in the neighborhoods located
at the upper parts of the mountain. Various building types are represented , from the
Turkisch times, British Mandatz, neighborhoeds built for the high immigration waves of
the 1950's and the expansion of differenc types of neighborhoods during the last thres
decades both in the Mountain area and in the Haifa Bay area. Soffer and Kipnis (1580)
recognize seven major stages in the urban development of Haifa (up to 1978) : 1. prior to
1855; 2. 1855-1908; 3. 1909-1929; 4. 1930-1948; 5. 1949-1962; 6. 1963-1970; and

7. 1971-1978. Two types of urbanization processes have taken place during these stages:
infilling processes , where the built areas were expanded within the city boundaries and
and intermnictent building, where new neighborhoods were established outside of these
boundaries. Those urbanization processes can be inferred and analyzed from the map
provided by Soffer and Kipnis (1980) giving a classification of areas in Haifa according
to their corresponding stage of development. Commercial and industrial areas were
developed in different locations around the port and the CBD has besn maving from the
down-Town (Sub-quarter no. 62) to Hadar region (Sub-quarter no. 32) and then few of
its functions were moved the Chek-Post area.

Remote sensing data calibration and geometric rectification

Three SPOT images were provided for our study within the framework of the Yahel
project of the Israeli Space Agency:
- a panchromatic SPOT images of 10 x 10 meters resolutiont acquired on the 4th of

Qctober 1992.
- a multispectral SPOT images of 20 x 20 meters resolution acquired on the 4th of

Cctober 1992.
- a multispectral SPOT images of 20 x 20 meters resolution acquired on the 20th of

January[993.
The multispectral images represent the end of the summer with the highesteffectof

vegetation drying and the middle of the winter with high growth of young vegetation.
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The images were calibrated using a linear regression of the following form:

R(Alic = a(A] + b{A] * DN i

where R{AJg is the spectral reflectance measured in the field and DN (Al is the digital

number recorded in the image for the corresponding calibration sites.
The reflectance in the fleld (fig.1) was measured using a CROPSCAN radiometer with

eight spectral channels (Table 1).
Tabie 1 : The spectral channels of the CROPSCAN radiometer
Channel no. 1 2 3 4 5 6 7 g

Spectral half 447473 491-521 S546-5T0  624.652 670-702 690-712  746-TI4 797-329

power width
{n nanorneter)'

The coefficients a[A] and b[A] provide the correction of the radiometric effects of the
 atmosphere and the gain and offset of the comresponding specral SPOT channels. -

Figure | : Spectral reflectance of vegetation and soil as measured in the field
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The geometric rectification was conducted using 60 control points derived from 1:50,000

scale maps. The root mean square (RMS) error of 1.5 pixels which was achieved

provided sufficient accuracy for the present study.
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Usiaz 2 o mbination ol lexiers paenimctens domved foan die muitapectral duis and the
paschrorialic Jut it was posaipic o denve w image 2ilowing goud Jirfereatiziion
een comeercial /indusicial arees and residential arsus (g X

b e

betw
Eigure 30 An image formed 5y the {usion o data derved from SPOT mulispeewral and

p:mchmmaf.ic Jdata.

e

Summary and conclusions

-

This study peovides a aew framewaik of threz Molded seizgonshiss hemwesn

characterstc urhan patterns, their tloor arex Jensides and their indicazors. Within this

framework imporiant, geographical infumation concerning the spatial distibution of

and densides can he ideattied |, mapged and analyzed. The good n2sults

urban patter=s
obtained from the empirical assessmeat of these refationships in Haita arez with its wide
variability of urhan patterns suggest that the muitiscale wexwral parameter developed and
the urbun - image density mode! formaiized bused oa this parameter may facilitare a
wider guncralization ol these relationships within the conext of urhan geoyrapiy, Fur

this purpuse there is ¢ need w (urther extend the empirical basis of this work including

wider range of scaics and pattes types existing in other regioas of the world.
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22 n the sexrch [Sra combination of spectral
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Additional processing of the panchromatic data was nesded for allowing the
determination of urban densides. Since buildings have relatively higher reflectance than
their surrounding (e.g: roads. vegetation) and as a result of shadowing, their appearance
in the panchromatic SPOT image is relatively clear . For allowing a computerized
discrimination between the buiit objects and background the image was firstly enhancad
in the spatiai frequency demain and then the brightness values of built objects and
"background’ were characierized. The enhancement was achieved by applying a high -
pass {ilter over the image: every pixel was convalved using a kernel of the following
type (ERDAS, 1992):
-1 -1 -1
-1 9 -1
-1 -1 -1
In this way the brightness differences between the buildings and their background were
sharpened. An investigation of the brightness histagram of the enhanced image showed
that the built objects had then much higher values than those of the background.
Consequently a binary image was formed where hackground pixels were assigned a
value of 0 and pixels with brightness characteristic to buiit objects were assigned a value
of 1. Examnination of the resuiting image (fig. 4) relative to an aerial photography have
indicatad that over 96% of the buildings were discriminated. Other objects such as ]
segments of roads were found o be présent in the image in less than 2% of the toal

image.

Figure 4: The image formed by applying the high pass filter on the panchromatic SPOT

image.
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Urban density is inherendy a scale degendent phenomena (Degani, 1975; 1977):
assuming urban areas (o represent spatial heterogeneity of landuse and landcover, their
density will vary with the size and location of the area under consideration. The density
changes then according to the urban structure and patterns which govem the
heterogeneity of the cities, towns and metropolitan areas. While different patterns may
have similar densities in a specific scale, it is hypothesized here that the magnimde and
way of change of the density with clianging the scale are strongly linkedto the type of
urban pattern .

Since pixels belonging to buile objects were assigned a value of 1, the image density
corresponding to the projected urban density was determined in the following way:

k= t+m2 l=;-m/2

Zk:-— {2 z‘x= joms2 Bk,l

)
m-

Dj,j=100*

where Di,jis the image densiry_(in precentage) at the pixel position i,j, By is the
binary image value given in the image formed following the use of the high pass filter and

m is the image window size.
"Using this equation for 9 different window sizes betwean 5x5 and 21x21 pixels, there

were formed 9 urban density images ( Figure Sa-b).

Figure 5a: Image density formed with a 7x7 pixels window.
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Figure 5b: [mage deasity formed with 2 21x2

Presentation of Isresi - Exposé d'Israel

1 pixals window.

n
= - 3s -~

N

gories: dweiling,

The Haifa Municipality is recording the urban areas in three cate
industrial/ commercial and governmenual. Annual tax payments provide the basic daw
source, and Population Census (last one was conducted in 1983) and local surveys
which are taken every few years allow the assessment of the hccumcy of the Municipality
dara. The urban density data is provided by the geographical grouping of the 2t records

for sub-quarters regions . This process is performed by the Department for Statistics and

Information of the Municipaiity
For allowing the integraton of image deasicy with data sources the polygons of the sub-
quarters in Haifa sub-quarter Map had to be rasterized (according to the SPOT image
pixe!l size) and both sourcas had to be g=oreferenced. The map was gecrefersnced using
the coordinates mesit-points marked on the map with an RMS error of 20 met2ss. The .
positional inaccuracies are of negligible magnitude considering the objectives of this

work.

Results
Assessment of a scamerdiagram of Sub-quarters (fig.6) according to their exmre

value indicate that it is possible to differentiate three ciusters. These clusters represent
Sub-quarters with a majoricy of buildings from the same urbanization stage (Sotfer and
Kipnis, 1980). Cluster A is characterized by areas buiit before 1930, those including
Haifa's CBD and parts of its margins. This cluster have the highest range of densities and
highest rate of change of wxmre values. Clusters B represent areas built mainly
betwean 1930 and 1948 with lower distributions of both floor area density and of the
homogeneity factor. Cluster C includes areas built mainly since 1949 represendng 2
major change in the relationshigs between urban densities and their corresponding
patterns. In these regions limited range of floor densities between low and moderate
values were tound to be characterized by wide range of texture values representing high
variahilicy of urban pattems, [t is theretore possible o conclude that the exture
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parameerization usad contains important geographical informarion regarding urban
pacems and their change between stages of the urbanization processes. An expression
containing 2 parame!er representing the multiscale changes of the texure values was then
used for modelling the urban-image density relationships . The resulting model was

found to0 be highly significane (fig. 7).

Figure 6 : A scatierdiagram of Sub-quarters according to their corresponding deasity (y-

axis) and texwure (x- axis) values.
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Alrborne hyperspectral remote sensing in [waly
R. Bianchi, C.M. Marino, S. Pignati

CNR, Progetto LARA
00040 Pomeza (Roma), Italy

ABSTRACT

Toe Irlian Nadonal Research Council (CNR) in the framework of its "Strztagic Project for
Climate and Eavironrmesc in Southern Italy” eswblished a new laboratory for airborne hyperspectal
imaging devoted 10 eavircnmental problems. Sincs the end of last june 1934, the LARA (Laboratario
Aer=o per Ricerche Ambienrali - Airborne Laboratory for Environmentzl Smdies) Project is fuily
opemative to provide hyperspectral darz to the nadonal and intemadonal sciendfic communicy by
mezns of deployments of its CASA-212 aircraft carrying the Daedalus AAS200 MIVIS (Muitispecaal
In‘rared and Visible Imaging Specromerer) sysiem. MIVIS is a moduizr instrumeat consistng of
102 speczal channels thar use independent opdcal sensors simultaneously sampled and recorded onw
& compact computer campadble magnedc tage medinum with a dam capacity of 10.2 Goyes. To
support the pregrocessing and producton pipeline of the large hyperspecaal data sets CNR housed in
Pomeziz, 2 own close w Rome, 2 ground based computer sysiem with 2 softwars dasigned o handle
MIVIS darz. The softwass (MID AS-Multispectzl Interactive Dara Analysis System), besides the daz
production management, gives to users @ powerful and highly exwensible hyperspecal analysis
sysiem. The Pomezia's ground starion is designed to mainwmin and check the MIVIS insgument
peformance through =2 evaluadon of dara quality (like spectral zccuracy, signal to noise
pesSormancs, signal varizdons, et.), and to producs, archive, and diffuse MIVIS daea in the form of
geomemicaily and rmdiomazicaily comrested daa sets or low cost and easy 2ccess CC media

- -

2 0 }

Eyperspecwal imaging offers a powerful tool for significzac advancement in the
undesstanding of our Exwh and its environment. The Meditermranean Assz is chargcarized by high
divarsity of topography, lichology, soils, microclimates, vegetadon, sez watar characteristics.
resuldng in 2 range of various ecosysiems, and Remote Sensing tachriques, especially imaging
specTomerTy, appear 0 have the potendal for providing dara for enviroamenel smudies at regional or
even global sczles on this part of the world. The Italian Nadonal Research Council (CNR) established
a zew laboratory for airbome hypesspecaal imaging devoted to environmental studies. The airborne
Izboratory is mainly equipped widh the AASCCQ MIVIS instrument, that with 4 specorometers
designed to collect radiztion from the earth’s surface in the Visible (20 channels), Near-IR (8
channels), Mid-IR (64 channels), and Thermal-IR (10 channels) can be considered a second
gezeradon imaging Speczometer developed for use in Environmental Remote Seasing stdies across
a broad speczum of sciexdiic disciplines.

Simult2neous multispectral imaging in the wide range from Visible to Thermal-IR regions of
the specoum, with a high spectral resolution and high number of channels, required the ase of
leading edge technologies for opdcs, detectors, signal procassing electronics and data recording, For
MIVIS, where the combinadon of high specwal resoludon in the Mid-IR region of the spectrum, with
good seasidvicy in the Toermal-IR region, some difficuides in systam design had w0 be solved. The
moast effective approach o producing such a system was the use of a mecaanicaily scanned opdcal
sysiem with a detector for each spectral band and with the use of 2 common Field Scop for ail
channels. In this way it was also solved the pixel aligning problem that generally affects qther

hypesspectal inscuments that use more specTometsrs.
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Channel speciral bandwidths and locations are chosen to mest the neads of scientific research
for advanced applicaticns of ramota sensing data. Through knowledgeable application of the sysem
and analysis of the datz collectad, MIVIS can maks significant contributions to solving problems in
many diverse areas such as geclogic exploradon, land use studies, mineralogy, agricultural crop
studies, energy loss analysis. polludon assessment, vulcanology, and forest fire management, The
broad specaal range and the many discrete narraw channels of MIVIS provide a fine quandzation of
specral informmadon that pesmits accurats definidon of absorpden features from a variety of materials,
allowing the extracson of chemical and physical information of our environment. The availadility of a
such hyperspectral imager, that will operatz mainly in the Mediterranean arsa. at the preseac
regreseats 2 unique opportunicy for those who ars involved on eavironmental studies and land-
manzgement o collec: syswamatically large-scale and high specmai/spatal resoludon data of this part
of the warld. Nevertheless, MIVIS deploymeants will touch other parts of the world, where 2 major
inmrest from the internadonal sciendfic community is preseat.

During last July 1994 2 MIVIS test deployment has been carried out in Sicily in cooperation
with nadonal and internagonal insdmdons on 2 variety of sites, including acave volcances (Mt Ema
and Eolian Isiands), coasdines (Gela. Acireale, Taormina), ocsan (Messina Sozits and Marsala
lagoon), vegerated areas (it Ema slopes), wasee discharges (Acireale), and archeclogical sites

(Seiinune, Alesa and Acireale).

A MIVIS SYSTEM

The MIVIS technical characerisdes are:

- 102 specmal bands: simultaneously sampled ard recorded
- Specral coverage: -20 Gands from 0.43 - 0.33 pm, i
8 bends from 1.15 - 1.35 pm,
&< pands from 1,935 « 2,479 wm,
10 bends from 8.21 - 12.7 pm.
- Two built in reference sources thermally conirolled in the range 15°C beiow and 13°C ebove
ambient temperazmure
- Sparial registration of cil speczral bands due 2 ¢ comman field siop oprical design (2.0 mrzd [FOV)
- Sample razz (angular stepj: 1.6+ mred
- Digirized Fizld of View (FOV}): 71.039° -
- 12 biry dawa quanrdzadon
- Pixels per scan ling: 733
- Scan rotarional speeds: 25, 16.7, 12.3, 8.3 and 6.23 scans/sec
- Computer aided dara qualiry check for ail 102 channels in real ame
« Thermaily compensated oprical-mechanical design
- Large dynamic range: 1200°C max<imum scene temperamre
- Compurer interfaced data recording sysizm. VHS casserz media (10.2 Goyres copacity)
= Buils in aircrayy Posidion and Awmitude Sensor (PAS) using a GPS receiver, a rollfpitch gyra ard a
flux gate compass for aircrajt heading sensor. Real time aireraft roll correction (=159
- Simple operator interface using a touch screen display and menu system
- = Built in syscern monitwrs: Moving Window image on CRT, and escilloscope
- Automaric built in subsysiem testing
- Scan head size 67252271 cm
- Elscrronics size 103 x 48 x 64 cm

The complets scanner system consists of an elecwo-optical sensor assembly (Sean |
Head/Spectrometer) and four electronics chassis interconnected by electrical cabies. The Scan
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Head/Spectrometer component is mounted to have a clear opening through the aircraft skin to the
ground below. The electronic chassis components are mounted within a standard rack inside the
aircraft cabin for access by the system operator. Data from the sensors is amplified in the
spectrometer and passed (o the electronics where it is digidzed, combined with anciilary dara and
recarded. The elecuwonics chassis coneain the operator interface, the GPS receiver and other
supportng subsystems. The principle MIVIS subsystem components are:

- Scan Head and Spectromezzr

- Moving Window Display and Monitor

- Digiczar

- VLDS (Very Large Daza Swre) Tape Recorder
- Power Distripuzor

Thres of the MIVIS subsystams coauain embedded control computers that supervise and
monitor operations for which that subsystam is responsible. Commands and stams informadon is
passed berwesn these thres subsystems through a local communicadon network System starmup
auomadcally inidaces a series of seif wests w0 verify that the system is ready for use.

The Scan Head cousists of the apdcal elements comprising the primary collecing telescope, 2
rotuing scan mirror, the motor-encoder assembly, two controlled thermal referencss, and an Invar®
stesl and aluminum szucmure, The swucture holds these componeats, maintaing their crdeal
dimensions, shields the opdes from soay radiation, and provides the interface to the spectromes=s.
The scaae energy collectad by the scan mirror is focused by a paraboloid and directad onto the IFOV
defining aperturs. Eaergy passing though the apernure is collimated and reflected out of dhe scan head
to the speczomerar. The two refereace sources contained within the scan head are viewed oncs per

. Scan mirror revoludon.

The Specomerar accepts the collimated energy from the Scan FHead and divides it intg 4
cpdeal pors. Each porz conwins a diffracdon gradng, imaging lens, detzctor array and preamplifier
elzcrronics. Each spectrometer port uses opdeal materials, coatngs and dersctors that are optimized
forits specific wavelzngmh region of operadon. Selectahle elecoonic gains and/or opdcal anenuasions
are implemented in the specrometar 10 maximize SNR for 2 wide range of input radiancs levels. The
opdcal amenuadon system allows to record scene temperatures up to 1200°C without electronics
samradon. The ourput of the specwomerer is 102 elecwical signals, each from a differeat detectar,

represeadng, as already sean, a segmeat of the specuum becween 0.43 and 12.7 pm.

The Maoving Windaw Display (WD) contains a display moniror CRT assembly, 2 wave-
form monitoring escilloscope, and 2 DC w AC power inverter. The principal functon of this unit is
to provide 2 visual real tme image of the sceue being recorded to the operazor. This funcdon serves ©
assess arsal coverage, monitor the system integricy and provide an esdmate of data qualicy. The
MWD is capable of operating in either real dme during the dara collecdon, or after flight in dam
playback The display monitor recsives RS-170 or CCIR video from the digidzer and the CRT
displays video dam from one or two video chznnels. Display functions are controlled by touch scresa
mezu selecdons from digitdzer system component. The oscilloscope provides a funcdonal check for
operator, and represents 2 system maintenance tool. The inverter provides from the 28 valt DC -
airezaft power the 115 volt 60 Hz AC power for use by the VLDS dara recorder and the MWD CRT.

The principle Digitizer funcdon is © provide 102 channeis of analog to 12 bit digiual
conversion, formar this data and write it 0 tape, This process is synchronized to the scan mirror
roadon by signals from the optical encoder on the motor. The Digitizer is also the locadon for
peripheral funcuons which are designed to accomplish important systera feanres. All Digidzar |
funcdons are supervised by an embedded computar and control software. The Digidzer cantains the
Touch Screen which is the principal interfacs to the insument. Touch scresn operadion, supervised
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by an embedded canwrol computer, is based on 2 matrix of infrared light beams iar marwch opdcal
datectors cross the screen. When the operator's finger touches the scra2n a horizonwl and vertical

infrared light beam is interrupted and 2n appropriate acticn is taken. The tquel serzen and display
a]q

menu concept makas the control and monitoring of a such complex instument r2latively simple.
Menus are presented on the screen to the operator, identifying what acton wiil occur when a

designed area on the screen is touched.

The MIVIS Menu System displays on the touch screea a series of ninetzea different menus
organized into thres levels: Leve!l 1 Menu (Scanner Operation), Lavel 2 Menus (4 further menus),
avel 3 Menus (12 further menus). These 3 levels differ by their significance to the system operatar.
Datz collecdon and recording are done using level 1 menu. All roudne operator adjustments to the
system are accomplished in either level 1 or leve! 2 menus. Lavel 3 meaus conmol less frequendy
nesded system parzmetsrs such as specizl semps, diagnosde tests and other maintenznce functions.
The MIVIS system configures itself upon sarmup opdmizing all adjustable parame=rs to mest most
applicadon nesds without operator intervendon

The Digidzar, aftar operator selecdon, formats daea o the MWD for a vidao image of one or
two of the acquired channels. The unit continuously monitors the data quelity for all channels,
examining for high and low out of range condidon, and low signal level This informadon is
presentzd to the operator on the touch scr=en in the form of a matrix of 102 numbess {one for each
channel). The marix indicares the Dynzmic Rangs starus of 2ach channel, The chanas! qumber will
be blank if the channe! has no Over Range, Undar Range, or Low Signal errors, The channel number
will be flluminated when any of the above meadon=d dynamic range errors ocsur. Wesa one or more
channels ars affect2d by dynamic range er7ors, touching 2 selecdon on the touch scre2a, informaton
on Data Number vaives and ranges relatve (o that channei(s) are showed, allowing the opezator 10
" adjust paramezers 0 solve the proslem. If the sysiem dataomines that 2 channe! is not present. that
particuiar channel mumber will be displayed in revasse videa.

The funcdienality of the entdre system is chackad upon starmp through a sexias of Built In
Tasts (BIT) initatad from the Digidzer. The swaies of other MIVIS subsyswams is monitored by
Digidzer, and reporiad 0 the operator by messagas on the touch scre2n. Same st of the BIT
seguence condnuously follows key MIVIS functions and noti’y when the MIVIS sysam is ready @
gperare and if some soitcal or noc crideal arvor is sccurring. Tais swus informadon is also included
into information recarded onto the daw ape.

The Positior and Amimude Sensor (PAS) is 2 periphezal functon supervised by the Digidzer.
The PAS system is composed of 2 gyroscope for roil and pitch sensing, a-flux gawe c3mpass to sense
aircraft heading, and 2 GPS recsiver for location. wack. spezd, dme, date, height, 2:c. Data from
these sensors is sumpled, tdme-correlaed and recorded on the ‘dara wpe, and vsad by ground
processing system o remove distorzions caused by aircrzft modons and/or temrain reifef. Correctdon

of aircraft roll (£15°) is performed in real dme tw tzke advaniage of the high precision of PAS. The
remaining correctons are done by the data processing system aftar flighe

The MIVIS sysiem records all daa for post flight analysis by an image precassing system.
The YLDS recorder is 2 digiml magnedc wpe drive using helical scan wchnology and tape cassenes
similar 10 the home VCR. It enables MIVIS to siore 2 large quandry of data (10.2 Gbywes per
cassete) at high speed. A buffered version of VLDS is used because it contzins intamal memory
allowing data transfers at different scan speeds. Up to 240 minutes of data (depencaat on scanner
=d) ¢an be storsd per tape cassete, and a new casseas can be loaded into the recorder in
approximaraly 15 s=conds. Tape operatons are concolled tirough a SCSI intefacs, making the
recorder compatible with ground based computer systems that also use this standard.
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The MIVIS system operats entirely from 28 volt DC aircraft power. The Power Distributor is
the interfacs betwezn this input power and the remaining MIYIS system components. The input
power is converied (o other voltages and diswibuted to other MIVIS chassis. Isolation of cridcal
circuits from other MIVIS components as well as the aircraft power systems is the responsibility of
the Power Disuibutor. This chassis conains ¢ircuit breakers, relays, power converters, elecuical
filters, and enginesring data monitors. Ceswain high power functons such as the scan motor control
and reference sourcs control circuits are also located in this subsystern. Opesation of the motor and
refarsncs conuol ¢ircuits as well 2s communication with the remaining MIVIS system components

are supervised oy an embedded computer.
4 MIDA

The MIDAS sysiem has been developed w efficiendy preprocess, analyze and visualize
MIVIS datz, and is wrinen for pormbilicy to 2 lzrge number of computer placforms. It has beaa
dasigned for uss on 2 wide variery of UNIX worksatons that support X-Window System and the
Apnhcmon Visualizadon System ( AVS) graphical programming environmenat LARA projest hosted
MIDAS software .on a UNIX Silicon Geaphics SGI 4D/420VGXT based in Pomezia in a

configuration that is sintedicaily listed below:

- Two 40 MHz CPUs
- 128 Mbytes of main memory
- Four 1.1 Goytes IP[ high-speed disks
- Two 1.2 Gones SCSI disks
- VLDS helicel scan carzidge tape system
-Two 8 mm E:::&yre wape drives (5 Gbyne: capacity each) .
- One 8 mm r.:mvre mape drive (10 Goyres capaciry )
- /4 inch carmizge wpe drive (150 Mbytes capacisy)
- Xodak Modz! XL-7700 film recorder

A MIDAS Producuon Procsssor handles data ingeston, standardized procsssing.
reformatting, achiving and disseminadon. Raw daw from MIVIS are ingested with the VLDS helical
scan cartridgs xpe system and backuped on the 10 Goyes 8mm Exnbyte tape, while pregrocessing,
archiving, dissemination, and altemnadve data ingestion is viz the two 5 Govies § mm Exabyes mpe

drives and the /4 inch carwidgs ape drive.

The big capacity of this particular hardware and software configuradon is the use of a flexible
thres-dimensional data strucrure that allows to rapidly move informatiof from high spead disks w©
memary, $o tat arbitrarily large dara volumes may be procsssed or mt:mcuvcly visualized (30
frames/sec) without regard 1o memory Iimicadons. This allows a sensitive comprcssxon of dmes for
ingestion, reformaming, validaton and preprocessing of MIVIS data before their diszibuden. In fact,
all modules in MIDAS handle hyperspectral dam in the Volume Image Management Sysiem (VIMS)
formar gready improving the system performance. MIDAS organises dat inte volume elements
(vaxa ,s) rather than rastars, and uses the voxel bricidng (an’ cx:e':sxon of the planar procsssing pixel

tiling) reducing the disk thrashing proble'n.

MIDAS funcdons to prcproc:ss MIVIS dan include radiometric calibration, filtering of
eventual systzmatic noises introduced into MIVIS daw during recording, geometric and masuhcnc
cotrections. Tac radiometric calibration uses the MIVIS intemnal referencss sources and the mare
reczae caiibradion daw from test bench. The Intemal Radiomegic Calibradon (IRC) compuess radiance
values for the reffeciad energy bands (1-92) by using the following equadon:

Ri =(Rq -REF1)/ (F*G*A)
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where R; represeats the intemally corrected radiance value (Watt/em?/staz/micran), Rg the qbsarved
raw dara aumber (DN), REF] the reference body DN, F the scale factor (DN/radiance), G the gain
selecead value (1, 10, 10CQ), and A is 2n aceauadon factor (0.4-1.0). The tem (F*G*A) is coastane
for each band for the eatrs fh,hrlmc For the thermal IR (channels 93-102) the IRC uses a different
alaomhm where the user must select 2 minimum temperature value (Tmin), used as zewe in the cuut
image, and 2 seasidvicy value (TpesDour), used to scale the results. The =mperamre for sach pixal is
computed using te following expression:

DNQ; =C + (DNj - REFP=D

whese DNO; rc..r:scm:s the gurput DN and DNj the inpuc DN for pixa! i, RETq the DN of the first
intee=al reference biack bedy, and C is equal to

C = (T} - Tai) / TpezDout
whils D is equal '

2

* D =TpeDref/ TpeDout
whes= *
TperDref = (T - T/ REFs - REFY)

lexing T2 and T the te=pemznurss (°C), and RESs 2nd REF) the DN, for sach scan [re, of @e twe
mmmzl refareacse bodies.

Tae ammosgheric 2Tects on the sensed radizncs ar e detecior are waveisagth degendest, and
due to the preseacs of varicus scamering and abscrpdon media. Thess efects dzpead apon airemaft
aidmde, the sensor scan 2ngis, the solar geomexy, and the spadal discihudon of the scanering and
absorpdve mediz. The ammosgheric correcdon algoritims provided by MIDAS offer 2 geseric
corzcian capabiiity and may be drvea by eitier LOWIRAN, MODTRAN or user pm'ndc"
armospheric models. The oumur of the IRC adjtm..uc..s caould be used a5 inpuc of the Pach Radiance
Corr=cdons (PRC) to correst the calibrated values ming inro acsount the solar filuminaton
condidos, the se2s0r geomery and the ammosphasic an=aragons and sky madiance. To applied the
PRC 10 MIVIS da2 MIDAS is planned tg rec=ive 2 VIMS Se of polynon:zzl coeTciants that are used
w correst dar from 2maespiedic effects. The pelynomial coedicieass, funcdon of die posidon of the
pixels actoss the sean line, caa be esumated by wser’s spesific codes or by smndard amaospheric
models. The exprassion used by MIDAS to correcs dara from annospheric efacts is the following:

Ry(hc) = a1(Mc)*Re(Ac)? + 22(hel"Re(Aoc) + 23(AC)

whers Ry represents the path radiance corrected dara for e2ch band (A) and for every czoss track pixsl
number (c), Re the IRC czlibrated radiancs, and al, 22, 25 are the sky brighmess coeSicients. Tae
Specwral Rafiectanes Nommalisadon (SRN) commecdon can be applied o the PRC curput 2s 2 vecior
normalizarion, dividing the PRC mdiancs by the esdmated solar irradiancs for each specwai window.

The geameic correcdon rectifies images © efiminars the panorama diswrdons due o scanner
geomexy and eects inoroducsd by perturbadons in posmon and amimide of the airbormne platform.
For this last operadon MIDAS uses GPS and inerdal referzaces (gyro and flux gare compass) datz
resorded for exch sean line intg MIVIS da. MIDAS alows two possible choicss for geometic .

correcdons: Simplifed Airbome Scanner Image Razificacons (SASIR) or Posidor Amimde System -
Image Rexificadons (PASIR).
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The SASIR algorithm corrects the image from distortons due to scanner geometry, and
taking into account the average aircraft velocity, temrain clearance and crab angle. The algorithm
assumes 2 rowting mirror-based scanner whose mirror axis is parallel to both the Earth's surface and
the aircraft fusolage. The Earth is assumed flat and no pitch, roll and yaw variatiors are taken into

account

The PASIR algorithm corrects MIVIS data using inertial sensors supplied daez as aircraft pitch
and roll based on a gyvo outputs and yaw angles based on a flux gare compass oucuts, GPS info,
sensor characesistcs, scan rare, and averzga terwain altiude. The PASIR approach o generate 2
recdfied image is t0 project the unreczdfied tmage in an ardirrary coordinate sysiara. using both the
pladform amimd2 2sdmates and the seasor charctzrisdcs, For each scan line in the unrscdfied image, .
the posidon of the seasor is esumated and the intersecgon of the pointing vecior defined by the look
direcdon and the trge: plane, is calculated. Pixals are assigned in the ourput space on 2 choics witiin
nearest peighbour, bilinear or cubic inespolzdon echniques. The PASIR geomexic carresdon allows
an esdmara of missing pixels on the ground.

Besides MIVIS data producdon, MIDAS offers to users a very powesiul syseem for
hyperspecwal image processing. Hyperspecmal data manipuladon requires an analysis system with 2
high level of intzracdvity to handle and visualize large volumes of dztz. MIDAS, as mendoned,
handles dara with 2 highly flexible three-dimeasional voxel scucturs for storags, implemendng data
wznsfer for both visualizadon and computadon indapeadendy of image size. Tais data stucnurs
allows to opdrnize computadon in each spadal dimension and the specral dimension. Furthermore,
algorithms inciuded in MIDAS provide 2il the smndard funcdons of a softwars dedicated to image
procassing, but more, offer software tools 0 anaiyze datz in the speswal domain and allow the
possibilicy ro cavelop new algorithms for pardeular user's analysis,

SICEY LA 204 DEPL OYMENT

During e second half of last July 1994 LARA Project in the framawork of final
MIVIS/MIDAS 2sing and tning held 2 MIVIS test depioyment in cocperadon with nadonal an
intzmadonal insgcucons on a variety of Sicilian sitas. The deployment wzs successiz! and more than

36 Goytes of MIVIS darz were collected in almast 5 hours of VLDS recording dme.

This fisst MIVIS deployment besicss its wesiing purposes it was aiso an oppormanity offered
the scientfic community to ebmin MIVIS dara on selectad test sitzs, The surveyed sites, the
proposing insdczdans. and the scientific objecdves are sintetcally listad below,

SITE(S INSTITUTION(S) SCIENTIFIC OBJECTIVES
1) MuEwmz JPL (Pasadena, CA USA), Geological mapping and
Vulcano. CNR/ATLY (Catania), CNR/GNV measursment of acive volcanic
Strombod (Roma), CNR/CSGDSA (Pisa),  phenomena.
ING (Roma), OGUM (Modena),
Roma Universicy,
Palemo Universicy
2) M Emaslopes CNR/IRQE (Firenze) Besch-woed canopy studies.
3) Messina Saaits CNR/CST (Messina) Sea curreats dynamics and

physical characteristics.

4) Gela CNR/IROE (Firenze), Coastine polluden.
Catania Universicy
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b)) Marsala Lagoon Palermao University Algae bloom smdies.

6)  Acireale, Taommina  Cacania University Coasdine pollution, wast
discharges and archeological
studies.

7) Selinunte, Alesa CNR/Comitaro Nazionale Archeological smudies.

Scieaz e Tecnologia dei
Beni Culmurafi,
Palermo University
" During MIVIS dara acquisition 2 conteraporaneous ground daza acquisitdon campaign has besa
cartied out for mast sites. For the surveys on volcanic areas CNR/TY offered its ground support
logistcs in making measurements of plume SO with its porrable COSPEC inswumeants, while JEL, .

CNR/CSGDSA, ING, OGUM, and the Universdty of Palezmo people launched radiosondes to
measure H70 profiles, usad anemometars for wind speeds, 2 GER portzble spectrometar to measure
ground radiances, rzdiaticn thermomerters and thermocouples for measuremears of ground
temperamres. CNR/IROE deployed by helicopeer its FLIDAR insoument contemporanesusly with
MIVIS on Gela's coasiine and on Mt Ema’s besch-woeds. CNR/CST and the Universicy of
Palermo made sea traths measurements with scientfic boats on the Swuraits of Messina and

inside/ourside the Lagoon of Marsala,

Aftar the Sicily 1994 MIVIS deplayment an evaluaton of MIVIS inflight pecformances has
bean done for thermal channels making staristies on 2 pordon of the ocean West of Scomboii Isiand
(6771 pixels). In Figure 1 is reported the inflight SNR while in Figure 2 the inflight NEAT is shown.

QOcean ®168.7scans/sec

129 -

SHR

0 : + : 5 + 5 : : {
g4 88 92 9,6 1o 10,4 10,9 11,4 11,9 12,8

A

Figure 1 - Inflight SNR computed for the 10 MIVIS thermal channeis on a pordon of oczan
targee (6771 pixels), West of Stromboli Isiand.
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Figure 2 - Inflight NEAT (underiined numbers on the plot) computed for the 10 MIVIS
thermal channels on a pordon of oczan target (6771 pixels), West of
Stomboli Isiand.

Selected scenss of the Sicily 1994 MIVIS dara will be axzractad for general disuibution under
reguest startag from the end of 1994,

-~
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Libya is located on the southern side of the Mediterranean Sea
with a long c¢oastal line that extends to about 2000 km from
the Tunisian border in the west to the Egyptian border in the

east.

Libya is a relatively very wvast country. Its area is about
1.7 million sg.km with a population approximately 4 million.
Due to its geographical location and diversity, and due to the
limited manpower and human resources, Libya find itself

obliged to use remote sensing techniques £for assessing,
studying, monitoring, and evaluating its natural rescurces and

its environnent.

In the lzte 80’s two remote sansing centres were established
namely :

x. Libvan Remote Sensing Centre and Space Sciancs
2. Biruni Remote Sensing Centre

These Centras are equipped with relatively modern facilities
to carry out their tasks

The Centres are actively involved in the following :
1. Projects on land use and land cover classifications

2. Projects of civil engineering nature such as helping to
salect the routes of gas and huge water -pipelines, and
new rail road lines

3. Projects on deliniation of potentiazl hydreologic
reserveirs in the south of the country

4. Studying and evaluating the illegal deforestation in
cooperation with the Technical Centre of Environmental

Protection
5. Evaluating the urban expantion on the limited rich seoils

6. Studies -on the search and classificazion of good
agriculture soils

7. ektc.

In Libya the Technical Centre for Environmental Protectien
(TCEP) is responsible to follow up =and address all the
environmental issues. TCEP is the focal point for RAC/ERS,
TCEP is ready to support and cover all local expenses for any
project that will be carried out in cooperation with RAC/ERS,
to name few of the projects that can be carried out but not

limited toc the following:

1. Sea Water Intrusion
2. Deforestation and desertification monitoring
3. Under ground water depleaticn
4. 0il spilis and ship cleaninz
5. Crop invantory and prediczi:n
1 e

3. Coast lina management
7. Ree.
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These projects can be carried out together and it is foressen
that RAC/ERS to help in training and giving consultation on
procedures and methodology that be followed in these projects,

These procedures and methodologies should be unified within
all Mediterranean countries in order to help develop common
data base for all countries, this information and experience
can be shared and exchanged among expertise and organizations

of Mediterranean countries.

P e e,y
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Q U,EST C E Q U E La télédétection recouvre I'ensemble des

2~ I 2 techniques mises en ceuvre pour I'étude de o
LA TEL EDETECTI ON < surface de la terre ou 'aimosphére en utiliscnr
" les propriétés des ondes électromagnétiques
émises, réfléchies ou diffusées par les différents
corps observés.
La télédétection spatiale consiste & exploiter ix
- données recueillies par satellites d'observation
de la terre [LANDSAT, SPOT, NOAA)... en vue
d’en extraire des informations physiques,
biologiques et humaines. Ces images cpporrent
) une vue d'ensemble sur de vastes territoires et
permettent, grace & leur répéiitivité, de suivre
y oTS I"évolution de certains phénoménes telles
erGl | couple B o désertification, la pollution, I'utilisciion
| des terres, I'urbanisation...

& ROLE DU CENTRE
NATIONAL DE
TELEDETECTION

Le Cenire National de Télédétection,
créé en Juillet 1988, est un
établissement public & caoractére
industriel et commercial. Il a pour
mission de définir, développer,
soutenir et valoriser I'utilisation de
la télédatection au profit des
projets d’envergure nationale.
Ainsi que le décrit la loi N° 88-83 du 11-7-1988,

il doit notamment :
- perticiper ¢ I'éleboration d'une pelitique nationale
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en maliére de iélédétection de nature & préserver les

intéréls économiques, socicux, culturels et . . *®
stratégiques; ' s T : .
- acquérir, disiribuer, Iraiter et archiver scns
monopole ni resirictions des données en matiére dz
1élédétection;

- offrir d=s presiations de service ¢ la demands;
- promouvair la formation et le perfectionnament du

o lo

personnel des servicas cdminisivatifs concarads per I

h—.'—_"b

75l
L 2

— CNT.

Certe <'"'sodensité du résecv Aydragrephicue
Région == Béja

télédérection; )
- apporter son concours dans la recherche cibids sur
las projets d’envergure nationale vtilisan: le
1élédéiaction et effectuer des expertises en cas de
ssein,
le Cenira National de Télédétection est écclement
hooilitd & adhérer cux crganismes internciionaux Je
télédéiecrion.

d'impcrtant movens humcins et matérials ceguis
sur le sudget nationc! meis qussi d'une large
confric stion de le coapération scientifique et
tachnicue francaisz. notcmment en mcriére
d'équizements, ds formesien et de soutien & ic
Per la réclisation de ses missions, le CNT réaliscrion de projeis.

s'attache & répondre aux besoins d'un grend Par son action cu sein du Centre Régional ce
nombre de départements narionaux convaincus Téléds:action da I'Afrique du Nord, le CNT

de |"apport de cafts technique et soucizux de coniribue au développemani de la télégétecsion

I'introduire parmi leurs méthodes d'invesigation. au nivegu nord-africain dans des projets d'intéré:
Pour sa mise en place, le CNT a béniricié commun.

-

Sclle de coleyl du Centre National de Télédéraction
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LES MOYENS DU CNT

Le CNT dispose d’une équipe de spécialistes en
traitement et interprétction des images spatiales
qui s’appuient, pour leurs travaux d'études et de
développement, sur des stations de traitements
d'images : systéme informatique performant
munis de processeurs images et de logiciels
adaptés.

Le choix des équipemenrs du CNT q été basé sur
une conception mctérielle lype ateliers . ol
s o Jo_ s o . - P st

specxchses {traitement images, geomelrie, di

cartographie, édition...} reliés par réseau local.
Outre ces cteliers destinés & la réalisation des Etude de la pollution chimique dans le Galfe d= Gabés
@ CNES 1990 - Disiribution SPOTIMAGE -

projets, le CNT dispese également :
Traitement CNT

- de stations de traitement d'images destindes &
la formation,

- d'une siation d'archive numérique et d'une
base de données images ; cccessible via le
résecu de lélécommunication, cette derniére
offre aux utilisateurs le catalogue de toutes les

images disponibles au CNT. -~ ‘1" i
Par ailleurs, un cenire de documeniation g ¢ - 23350 28l

mis en place ; i regroupe une centaine .
d’ouvrages de base et une trenigine de fitres de

_—

F N - . s le_ 3 . . - "k
périodiques spécialisés enrichis chaque année™
par de nouvelles acquisitions.

Un service permet ['exploitation de ce fond - -
documentaire de référence en lg matiére par_ ...
tous les utilisateurs de la télédétection. i

..
€ - xeld s TS
So AelaHR Latee It T Ul e Ll - Ze
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LES ACTIVITES DU CNT

Les projets en cours de réalisction ay CNT ont
été définis en éiroite conceriction gvec ses
partenaires nationaux ; ces projets sont relatifs &
des thémes de pramiére priorité pour le
développement du pays : environnement, gestion
des equx de surface, urbanisme...

Environnement :

L. iélédétection permet la cartographia des
zones difficilement accessibles tel le milieu
marin. Dans le goffe de Gabes, les images SPOT
et LANDSAT ont permis la cartegraphie de la
zone ctfiére et la mise en évidence de la
disparition de couvert végéial d'un des milieux
halieutiques les plus riches du pays.

Le recours aux images satellites pour I"étude de
la désertification se justifie par la nécessité de
disposer de donnéss synopfiques et répétitives
pour une étude dynamique des phénoménes.
Ainsi, dans la région de Menzel Habib, des
images d'archive LANDSAT et des images SPOT

Eresentation of Tunisia - Expasé de la Tunisie

plus récentes ont permis d'éudier I'évolution du
payscge sur une péricde de 10 années. Cetle
étude dégage les effets des différents projets ce
mise an défens entrepris par le Ministére de
I'Agriculture et permet de mieux adapter les
mesures de profection dans'le cadre du plan de
lutte contre la désertification.

Urbanisme :

Uimegerie satellitaire est un outil privilégié pour
la cariographie de "occupation du sol en miliev
urbain.

Conduite sur la région du Grand Tums, prerier
péle urbain du pays, ["étude réirospective de
{’évolution urbaine sur les dix derniéres annéss
s'inscrit dans le cadre de la révision du Plan
Directaur de {'Urbanisme.

-

Etude d la pression urbaine sur les tesres agricoles

dans la région de Tunis
@ C'NES 1 99Q - Distribution SPOT-MMGE

D T

o shaad i -,,;,., Sk

" Llowst 7% .?'; -"
S

e

L
Jn. v ate T e W LN .
ww_f_c--. ;{:"-“:;“.;‘._?&3-'3_‘-‘*""‘)’-"' et
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Presentation of Tunisia - Exposé de la Tunisie

Cestion des eaux de surface :

Les produits dérivés des images satellitaires tels
Modéle Numérique du Terrain, cartes des
pantes... permeftent une étude des bassins
versants et conduisent & ['établissement de carte
cas zones vulnérables & I'érosion, premiére
3tape dans l'identification de sites potentiels
sour I'implantation de ratenues collingires. Cette
=remiére étude sur la région de Béja est
sxtensible & d'autres sites de la Tunisie et
:"inscrit dans le cadre de la lutie contre la
sdcheresse en zone semi-cride. -

Zalamités naturelles ;

-1 possibilité de programmation urgente du
sarellite SPOT a permis la disponibilité d'images
zouvrant les zones sinistrées & la suite des
‘nendations qui ont affecié le Centre et le Sud de
‘a Tunisie en Janvier 1990.

Jne élude comparative de ces images avee
2lles aequises en Juin 1988 a débouché sur la
sartographie exhaustive des dégéis causés par
2s inondations. En seconde phase, Féiude des
Scssins versants sur les images SPOT coniribuera
* la révision de la carte des zones vulnérables
sux inondations.

-“ORMATION

“a part sa mission, le CNT coniribue au

.éveloppement de la télédétection par
nitiation et la formation des utilisateurs en
“3anisant :

o o ~TF - ,_._q? g
[ L X, 4?;‘;_;3.-..:."._‘.:.‘ v
e o A St I depr S

e R T T g

- des séminaires, journées “porte cuverte” ...
destinés a la sensibilisation des décideurs aqux
apports de la télédétection dans leur domaine,

- des ateliers de travail ciblés sur des thémes en
rapport avec les projets initiés par le CNT. D'une
durée moyenne de quinze jours, cas ateliers
permettent 'initiation d'ingérieurs, techniciens,
chefs de projet... qux techniques de traitement et
d'interprétation des images spatiales. lls
comportent en général des exposés de cas, des
travaux prafiques sur systémes de Iraitements
d’images et des sorties de contréle terrain.

RECHERCHE

Lo contribution du CNT au développement de la
recherche se iraduit par I'accueil et le co-
encadrement d'étudianis ou ‘éléves ingérieurs sur
des sujets définis en concertation avec les
établissements d’enseignement supérieur.

Atelier de ravail “Télédétection et occupation du sal”
Tunis, Décembra 1988




UNEP(OCA)/MED WG. 83/5
Annexe IV
Page 42

Fresentation of Turkey - Exposé de /a Turguie

Thank you Mr. Chairman,

! would 1like to exprass my gratitude to the
RAC/ERS for this meeting, which I belisve would bring about
essential contributions to the fulfillment of MAP
activities, and I hope further success would be achieved at

the subsequent mestings.

Environmental informations and data systems
definitely make prompt and considerable scientific and
technical provisions at almost every phase of
decision-making, perticularly at national development plans.

The Maditerranean countries, in this comnection,
are preliminarily in need of convenient eand timely
environmental information and data systems whan they are
making their coestal areas managemegnt plans. Thanks to the
RAC/ERS fTor its attampts to meet this need.

I firmly beligve that a cooperation of this kind
will, at the same time, create closs ties and maintain a
friendly atmosghere full of love and peace towards the
solutien of environmental problems of the Mediterranesan

Easin.

To this end, various methods should he developed
to enhance further cooperation and realize much faster
exchange of information and data among the Meditsrranean

countries,

Additionally, 1larger number of coursas, whose
subjects would be aspects of data collection such as remotaz
sensing techniques and evaluation systems like Geograghic
‘Information Systems, togethar -with their applicability,
could be arranged to assist a higher number of attendants,
This, I am sure, will make further contributions to the

desired level of suceess.
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vet, political and economic decision-making has
not been fully integrated with the environmental dimensicon
in Turkey, which, however, is an issue considered to be
foremost and is under scrutiny of public interest. We are
expecting the seemingly independent and disconnected
activities to be incorporated and integrated with the
rlanned activities of the Ministry of Environment of Turksy.

The Ministry, under these circumstances, has been
trying to re-assess the existing environmental situstion and
make the required plannings. Henceforward, the feasibility
0T "Environmental Inventory and Information System® has been
sgt up so that system exchange c¢ould be realized and
Tacilitated among national and international information and

data systams.

Besides, & Geographic Information systam ¢to
integrate and wutilize the data collected from varigqus
sources is underway. The Ministry will, then, be able to
give access, through this data bank, to all necessary
information, to any organisation submitting request.

The Turkish Ministry of Envircnment evidently
intends to take the principles, experience and competence of
CTM as a guideline to its performance in Turkey. our
co-activities with RAC/ERS and the training sevicas which we
can greatly make use of will be to the benefit of Turkey in
accelerating the realization of the planned activities.
Thus, the “Environmental Management Plans® , which are
symbols of a new concept will be prepared and founded on a

mnore realistic and solid base.

Thank your
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ANNEXE V

RECCMMANDATIONS

1. remercier {'ltalie et le CTM pour le soutien financier et technique donné &
CAR/TDE durant les années 1994-1995; et demander la poursuite de ce soutien
indispensable pour les années 1896-1997;

2. -confirmer limportante contribution que les techniques de la télédétection
peuvent fournir au développement des activités scientifiques et socio-économiques du
PAM, en ajoutant une dimension dynamique aux observations, aux éfudes, aux
planifications et au contrdle des situations et des changements de I'environnement du

bassin méditerranéen;

3. souligner la nécessité d'une étroite coliaboration entre les autres CAR du PAM
et le CAR/TDE en introduisant, de maniére appropriée, les techniques de la
télédétection dans le développement des programmes approuvés (par exemple,
contribué & la gestion des zones protégées, & ['élude des tendances socio-
économiques, & ['Observatoire Méditerranésn, au contréle de déversements
d'hydrocarbures, & la gestion intégrée des aires cotiéres et marines, etc) afin de
valoriser les objectifs et les résultats de tels programmes;

4, demander &8 CAR/TDE de proposer, en coliaboration avec les Points Focaux
et suivant les circonstances, l'assistance & la mise en ceuvre d'utilisations pratiques
des techniques de la télédétection pour la surveillance de parametres relatifs 3 la

pallution cétiére et marine;

8. demander & CAR/TDE de participer et de contribuer, aux projets régionaux du
PAM et d'autres organismes intermnationaux qui conditionent le développement durable
de chague pays aussi bien que de toute la région Méditerranéenne et intéressant les
changements climatiques, la biodiversité et les risques naturels;

6. demander au CAR/TDE de développer des méthodologies qui associent
telédétection, Systéme d'information Géographique et modéles mathématiques, pour
étudier des problémes caractéristiques des pays méditerranéens, notamment dansla
préparation d'Etudes d'lmpact, concemant:

- l'evaluation a priori et a posteriori des impacts des grands projets

- l'identification de siratégies pour Ia gestion de zones terresires et marines

- l'identification des impacts transfrontaliers

7. demander au CAR/TDE de diffuser et échanger avec les pays méditerranéens
Information concernant la disponibilité de données de téiédétection, le développement
de logiciels, et tout développement relatif a ces sujets;
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8. demander au CAR/TDE d'ceuvrer & la mise en ceuvre d'une méthode et d'une
stratégie pour la standardisation de la collecte et de l'analyse de données qui
pourraient permettre I'établissement d'une "base d'information” commune & tous les

Pays méditerranéens;

g. demander @ CAR/TDE de contribuer & des projets des programmes actuels et
futurs des PAC (concemnant I'érosion cétiere, l'utilisation du sol, les risques sismiques,
la planification intégrée, limplications des changements climatiques, les aires

spécialement protégées, etfc.);

10. demander au CAR/TDE de continuer le développement de ['étude de la
méthode dénomée "COSMOS";

11. demander au CAR/TDE de coopérer avec le CAR Plan Bleu dans ia mise en
place et le développement de I'Observatoire Méditerranéen en utilisant les techniques

de télédétection;

12. demander au CAR/TDE de poursuivre le développement du projet sur la
classification et le suivi de la végéiation dans la région Méditerranéenne par

['utilisation de la {élédétection;

13. demander au CAR/TDE de poursuivre son travail pour (a préparation et la mise
& jour du Réperioire des Centres de Télédétection en Méditerranés;

14. demander au CAR/TDE d'organiser durant les deux années 1996-1997 des
cours de formation sur les techniques de la télédétection et ses applications qui
peuvent démonirer leur utilité pour le développement durable de toute Ia Region

Méditerranéenne;

15. demander au CAR/TDE de convoquer réguliérement des Réunions des Points
Focaux. )



