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H oupBoAn Twv S0pu@OpPIKWY TTOAUQATHATIKWY
eikdvwv arn Mewpopgoloyia, amd Tn dekaetia Tou ‘70
(5opupopol LANDSAT) péxpr onpepa (Sopugpopor IKONOS,
QuickBird). Napadeiypara amwé Tnv EAAGSa.

O. AZTAPAZL!, A. OIKONOMIAHZ! KAl A. MOYPATIAHZ .

ABSTRACT

This paper describes initially the availability of multispectral satellite images, from the launch of
the first Earth Resources Satellites (Landsat series), with medium resolution capabilities (80m), to the
launch of the contemporary satellites (QuickBird, 2001), with very high resolution capabilities (60cm).
It reviews researches, concerning the visual and digital image analyses of the LANDSAT series,
SPOT, IRS, TERRA and QuickBird satellite images that have been carried out during the last 20
years in the Department of Physical and Environmental Geography, School of Geology, Anstotie
University of Thessaloniki. These researches are of geomorphological-geological interest and involve
applications in various areas of Greece. In particular, practical examples are provided, concerning the
detection and delineation of landslides in Macedonia and Epirus Provinces, the detection and classifi-
cation of geomarphological units (land systems) in Peloponnesos, Thrace, Macedonia and Santorini
areas and the analysis of drainage network in Central Macedonia Province with emphasis in the de-
lineation of severe erosional phenomena. Reason for this review paper, is the contemporary use of
Digital Elevation Models (DEMs) with 10-30 m accuracy, from the Shuttle Radar Topography Mission
(SRTM/ 2000) and their contribution, along with the high resolution satellite images, (from TERRA,
QuickBird, etc), in the 3-D visualization of the Earths’ relief. In particular, the use of 3-D satellite im-
ages will assist geoscientists and especially geomorphologists, to study the Earths’ relief and its'
evolution, more quickly, with better accuracy and at lower cost, compared with aeral photographs
and 2-D satellite images, which have been used during the last 20 years.

NEPIAHWH

Apxikd, onv apoloa epyagia Tapouaialetar i “BraBeaipdra” (availability) Twv Sopugop:-
KWV TIOAUQATHATIKWY £ikOVWY, ATT6 TNV eTTOX1) TG EKTOEELANG TWV TIPWTWY JOPUPOEWV avixVEUanS
~Twv guaikwv SiaBecipwv (Earth Resources Satellites), dnAadn twv dopugdpwy g aeipag LAND-
SAT (péang xwpikig Siakpmkng ikavotntag 80m), péxpl v extogeuan Tou dopugopou QuickBird
(2001), pe moAD uwnhf xwpikh Siakpimkh kavémTa (60cm). T ouvéxeia, avagépovial
Trapabeiypara oTmiKi¢ kal yneiakng avaluang Sopugopikwy eikévwy ¢ aeipdg LANDSAT, SPOT,
IRS, TERRA kai QuickBird, amd epyaaie¢ Tou exmoviBnkav v TeAeutaia 20etia atov Topéa
duoikic kai NepiBaMovtikig Mewypagiag Tou Tunpartog Mewhoyiag tou A.N.G. O mapamévw
avaMIgEIC TwV TIOAUQAGHATIKIY SOpU@OPIKWY EikGVWY  avagépovial povov aTig epyadieg
yEWHopPoAoyIKoU-yEwAOyikoU TiEplexopévoy gt Diagopeg Treploxés Tou  EMAnvikod  Xtwpou.
TUYKEKPIPEVO, QVOQEPOVIOl EQYOTIES PE  QVTIKEIHEVO TOV EVTOTIOHO Kal  xaproypdenar

THE CONTRIBUTION OF SATELLITE MULTISPECTRAL IMAGES IN GEOMORPHOLOGY, FROM THE 70'S
(LANDSAT SATELLITES) TO THE PRESENT DAY (IKONOS, QUICKBIRD SATELLITES). EXAMPLES
FROM GREECE.

1 Epyaarripio Egappioywv TnAsmax6mnong kai [ewypagikwy Zuarqudrwy [Anpogopidv
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katohiaBiigewv. oe meploxég ¢ Makedoviag kar mg Hmeipou, Tov eviomigpd Kkai Tagivopnan
yewpoppahoyikiy evotitwy omy MeAomovvnago, T Opakn, ™ Zavropivn kai T Makedovia, kabtig
kar mv - avaluan udpoypagikwv Siktiwv otnv Kevipik) Makedovia, pe éupaan otov eviomauo
Teploxwyv ooy amavrolv. gaivépeva évrovng SidBpwang. Agopyr yia Thv TTapoudiacn authg g
epyaciac emakémnong (review paper), eival n anuepiviy xpion Ttwv Yneiakwv MoviéAwy
Avayhieou (DEM) akpiBeiag 10-30m, mpoepxopévv amé T Siagtnpiki amooTtoAl SRTM (Shuttle
Radar Topography Mission/2000) kai n auppoAr toug, padi pe mig mpoavagpepbeioeg dopupopikéc
glkoveg uywnhig xwpiki¢ SiakpimikAg kavomrag (amé toug Sopugpdpoug TERRA, QuickBird k.a.),
amv TpigdidgTam ameikévian Tou avayAdgou. Zuykekpigéva, n dnpioupyia TpigdaoTatwy Sopugo-
pikwv eikovwv Ba BonBRTE! TOUG YEWETITTAHOVES KAt ISIAITEPA TOUC YEWHOPPOAOYOUC, WOTE VA e~
Aethoouv arigepa 1o avayAlugo e Me kai Tig Siaxpovikéc petaBoléc Tou, o yprAyopa, He Heyahd-
TEPN aKpiPeia kal pe HikpOTEPO KEOTOC aT' 6,11 yivoTav TV TEAEUTAia EIKOTUETIO HE TIC AEPOPWTO-
Ypagieg kai i 1081aaTaTEG SoPUPOPIKES EIKOVES.

1. EIZAFQrH

H 1exvoloyia g TnAemakétmang yia v
Taparipnan, avixveuan kai PETPNAT Twv «Pu-
aikwv diabeaipwv g Me» (earth resources),
dpyxioe guomuanikd omg¢ apxéc g Sexaetiag
Tou 70, e TV exTOEEUan dopupdpwy, YVWOTWY
we "SopuPApwY avixveuang Twv QUAIKWY dia-
Beaipwv g M'n¢” (Earth Resources Satellites).

Tnv mepiodo auth, o1 HMA (NASA) é8ecav
gt TpOXid pia getpd amé pf emavdpwpévoug
Sopugopouc, Tiou  givai yvwoTh we Tpdypappa
LANDSAT, 10 omoio guveyidetar péxp: afipepa
pe Toug Sopupopoug LANDSAT-5 kar LAND-
SAT-7.

Ma mpwn gopd o1 dopugpopor autol BiéBe-
Tav Siaxpovikd ToAaTAéS TAnpoQopieg oToug
YEWETIOTAHOVES aTrd TO SidcTna.

H emtuyia aut Tou Tipoypauparog LAND-
SAT odiiynae amv extoéeuan kar GAwv Sopu-
QOpwv avixveuang Twv Quaikwv diaBeaipwv
e ng, 1600 amo GMeg xwpeg kaBug kar amd
IBIWTIKEC £TaIpiec. ZRuepa, TrepiggdTepa amd 25
TéTOl BOpUQOpIKA guaTApaTa TiepIodIkAg avi-
xveuang m¢ g didouv quvexeig TAnpogopieg
oe Biapopoug Topeic épeuvag, 6TIWG ToTTOYpa-
gia, yewypopeohoyia, yewhoyia, xpAon kai ké-
Auyn g ng, mepifalhovtikég aMhayég Tou
Xepaaiou kar uddmivou TepIBaAhovTog, K.a.

Kard mv tpiakovraetia 1970-2000, xpnoi-
HotroIfBnkav didgopol T0To1 SopuPdpwv, Tpo-
XV Kal karaypagéwviaigBnmipwy (sensors),
HE aKOTIO va avixvelouv diaxpovika m M, ka-
Takopuga, TAAyIa fj GTEPEOTKOTTIKA.

To pio8iaoTaTo avayAugo g Mg peAeTh-
Onke apyikd amd aTepeolelyn SopupopIKwv

gikovwv MOMS (Modular Optoelectronic Multis-
pectral Scanner) (1983) xai SPOT (1986)
(Gupta, 2003). Zmn cuvéxela, peTa TV EKTOEEU-
on Twv dopupdpwv ERS (1991), RADARSAT
(1995) kar ENVISAT (2001), kaBw¢ kai Tn¢ Sia-
OTHIKAS amoaToAig SRTM (2000), n adyxpovn
TexvoAoyia ¢ mAnpogopikig édwae T Suvard-
T GTOUG YEWETTIOTAUOVEG vVa WEAETACOUV TO
avayhugo ¢ Mg pe T BorBera Twv Yn@iakwy
HovtéAwv avayhUgou (DEM/Digital Elevation
Models), Ta omoia Tpok{TTouv ameuBeiag amé
 gupBohoperpia (interferometry) SiaoTnuikav
eIkovwv pavtdp (SAR / Satellite Synthetic Aper-
ture Radars). Zuykekpiuéva afipepa, n diaotnyi-
ki amoaToA SRTM (Shuttle Radar Topography
Mission) TIpOC@EPEL GTOUG YEWTTIOTAHOVES TPIC-
Sidotara Tomoypagika otoixeia (oe omoladh-
ToTe mepioXn ™G 'ng, Tou TeptAapBaverar pe-
TaéU TWV Yewypa@ikwv TapariAwv 600 B kai
600 N), xwpiki¢ SiakpimikAg ikavorntag 30m x
30m kai 10m x 10m QTI HIKPOKUHATIKEG JUIVEG
C ka1 X avrioToixa. Z& karakdpugo emimedo n
axpifeia eivar kahOtepn amé 10m kar 6m omig
Hikpokudatikés fwveg C kai X avrigTolXa
(Gupta, 2003).

Ta DEM, guvduadopeva e TIG TIpoavagpe-
poleveg Bopuaptké eikdveg T oeipag LAND-
SAT, TERRA ka1 QuickBird &idouv Tpio8idoTa-
1£¢ SopuPopIKEG EIKOVEG O OTIOIASATIOTE TTEPIO-
XA Mg g, mou meplhapBaveral pPetagh Twv
yewypa@ikwv mapariiuwv 60° B kai 60° N. O1
Tapamavw &ikoveg avapéveral va BonBricouv
Tapa TOAU TIC YEWHOPPOMOYIKEG-YEWAOYIKEG
£pYagie, PelwvovTag T0 GUVOAIKG KGOTOS Kkal TO
Xpbvo Tou amaiteital yia v eKTEAETT Toug,
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2. TENIKA XAPAKTHPIETIKA TON
AOPY®OPIKQN AEAOMENQON

Av guykpivoupe 1a dopu@opikd deSopéva
(elkbveg) e TG uTTaiBpie¢ TrapaTnpriasc. Tou
avayAU@ou-Kai TIG GUUBATIKEG AEPOPWTOYPAPI-
&G, BAémoupe, om autd mapoucialouv kamoia
TTACOVEKTAATA. ZUYKEKPIPEVA, OI SopUPOPIKEC
EIKOVEG TTOPEXOUV «GUVOTITIKN KAAuyn» (synop-
tic view) Tou gravel péxpi Ta 185km x 185km
Kal «EmavaAnipémra» (repetition rate) pepi-
KWV nuepwv. EmmpéoBeta, n emavaiappave-
HEVN OUYKEVTpWON GCUYKEKPIJEVWY OeBopévuy
ToU Yrivou TrepifdAhoviog pe T Borifeia Twv
Sopugopikwy karaypagéwv, KooTider AiyoTepo,
arm 6,n o1 mapadooiakég Pébodol auykEvTpW-
ong Sedopévv, OTweg eival n epyaagia umai-
Bpou Kai ot a/Piec.

Or mAnpogopieg Tou Taipvoupe améd Ta
dopugopika Gedopéva Tepiopilovral amé T
XOpaKmpiaTIkG Toug, OTTWG givai:

a) n eaopatiky (spectral) avaiuan (dia-
KPITIKA IKavTnTa)

B) n Siaxpovixr| (temporal) avéAuan kai

Y) n) Xwpikn (spatial) avéAuan

H «gaguartiki avaAugn» Twy eikdvwy éxel
oxéon pe Ta Sedopéva (Anpogopieg) Tou kara-
ypdgovral amé Toug aigBnTipe (amEIKovIOTEC)
Tautoxpova kal gt Sidgopa TURPATA TOu nAe-
KTpopayvnTikol @aguarog, Tou kaBopifovial
amé Ta «atyooaipikd TapadBupa» (atmos-
pheric windows).

H «Siaxpovikd avdAuan» cuvdéetar pe v
«eTavaAnyipatntay. Auti avagépetal ge Sedo-
péva, me idiac mepioxrg, mou AapPavovial o
TOKTA XpOViKA SlaoTAaTa, guvifwg nUEpuV, Ta
omoia TomoBeToUvral o¢ pia Paon dedopéviv
yia TV avixveuan kai m pérpnon meptBarovti-
KWV GAAQYWV,

H «ywpiki avaAugny f «Blakpimikh ikavo-
Ta» avagépetal o PIKpATEPR EVOTHTA TTOU
pmopei va evromiaBei ge pia eikdva. Auth TiEpI-
yphoetar pe 1o eikovooToixeio (Pixel/Picture
Element) kai propei va kupaiveral petagd exa-
TOOTWY TOU PéTpou (TOAD uywnAf Xwpikf avd-
Auon) péxpr 1 km ava sikovooToixefo (TTOAG
XaHUnAR xwpikn avaiuan). Etol, yia Tapadely-
{a o peTewpoAoyikai dopugdpot, of oTrolot TIa-
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poucialouv ETTAVOANWIHOTNTA HEPIKWV WPV,
Xapakmnpidoviai até mdpa oAU xapnAn xwei-
K avéhuan, eviy oi dopugdpor IKONOS kai
QuickBird mrou Tapouciafouv mavainyipénra
Aiywv npepwv (1-3), xapakmnpilovial amd oAl
ugnA xwpikn avaiuon (0,60-1m.)

To mpoypappa LANDSAT dapxige pe Toug
Sopugdpoug e aeipéic LANDSAT 1-3 (Sexaetia
1970), poagpépoviac ToAupaguaTka Sedopé-
va MSS 80m (péong xwpikAg avahuang). To
Tpdypapua autd GUVEXITTNKE PE TO TTOAUQQ-
guarikd alaTnua ™ (Thematic
Mapper/Oepariké  Xaptoypago) m¢ aeipdc
LANDSAT 4-5 (dexaceria 1980), Tou ipogégepe
Oedopéva pe 30m (uynAfg Xwpikic avaAuanc)
(Aotapac, 1986).

To 1999 exToéelmnke 0 Gopupdpog LAND-
SAT-7, Tiou @épel Tov «EVIOXUUEVO TIOAUQATA-
TiKGé capwt» (cbompa) ETM+ (Enhanced
Thematic MappenEvigyupévog Geparikde Xap-
ToYpaQog), pe 7 PacuaTKEG QUIVEG, ME XWPIKN
avaiuan 30m (e€aipoupévng TG Beppikig Ju-
vng, Le xwpiki avdiuan 60m) kal v Tayxpw-
paTiky gacpatik Jwvn (PAN), pe xwplki avd-
Auan 15m (Kramer, 2002).

Emiong, 10 1999 extofelmee amod Tic HMA
(NASA) o dopugopog TERRA, o omoiog @épel
didgopoug ToAugaapatikols capwrég. O oa-
pwrég auTol Tipoapépouv Bedopiva e XWPIKNA
avaiuon 15m, 30m kai 90m (6nAadr péong
HéXp! UPnARC XwpIkAg avaAuang), oTo opatd
(VIS), oto péao umépuBpo (SWIR) kar 8epuixkd
umépuBpo (TIR) pacpa avrigToixa.

To mpoypappa SPOT (SPOT 1-3) apyioe
10 1986, S1uBéTovrag mohupaoparikd dedopéva
(X8S), pe 20m ywpikA avaiuon kai Tayxpwparl-
kG dedopéva (Pan) pe uwnAq xwpiki avaiuon
Twv 10m. To 1998 exToeltnke 0 dOPUPOPOG
SPOT-4, o omoiog mpocégepe dedopéva oTo
pégo umépubpo (SWIR), pe ywpikh availuan
20m. To 2002 exTogeUnke 0 Sopupopog SPOT-
5, Tou @éper S0 o evigxupévoug TToAUga-
opamkolg gapwtég kai 600 Tayxpwpartikolg
aapwtés. O1 capwréc autoi diabérouv TToAvgpa-
opatika Sedopéva (XS/XI) 10m kar 20m Ka
Tayxpwpatika dedopéva (Pan), Sm. Me katdh-
AnAn eme€epyaaia Twv eikdvwy Pan, n xwpiki-
SiakpITIKi TOUG IKAVOTTA UTTOPET Va @QTAaEl Ta
2,5m.
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To iviké Z0ompa TnAemakémmang (IRS)
apytoe 10 1988 pe Touc Sopupdpous IRS-1A kai
IRS-1B, .mpoopépoviac dedopéva pe XwpIKh
avaiuan péxpr 36,5m. To 1995 extagelmke o
dopugdpog IRS-1C, mou di£Bete dedopéva pe
TV UuynAdTepn Xwpik avaiuon (5,8m), ot
axéon pe dedopéva GMwv Sopudpwy, Tou
Arav dia8éaipa gtoug XpoTeg. Autd quveyi-
otnke péxpl To 1999, omore exTofelmke amod Tig
HNA o Sopupdpog IKONOS, omoiog Siabérel
dedopéva pe xwpikf avaiuan 1m.

Imv aviyveuon/karaypagn Twv QUGIKWY
S1aBeaipwy ¢ Mn¢ guppereixav SpacTipia ol
lamwveg pe Tou¢ dopugopou¢ MOS (Marine
Observation Satellite) ka1 JERS (Japanese
Earth Resources Satellite) ka1 o1 Pweor, pe ap-
ket guomiuara kataypagpri¢ (Kramer 2002,
Gupta 2003).

2116 Pwoikég SIaoTnpikéG TMaEIC ToTode-
Tinkav. apyika QuwtoypaQikéG pnxavéc Kal
apydTepa TOAUQATATIKOI GAPWTEC.

Ta mo yvword dopugopikd Pwaikd ou-
oTipata, Twv omoiwv Ta dedopéva sival dialé-
gija ot pn oTpanwtikedg XPAOTEC, tival Ta
Xyle

a) To Sopugopiké guotnua RESURS-F (¢-
QEPE QWTOYPAPIKEG INXAVEQ)

B) To dopugopikd alotnpa RESURS-O, 10
TPWTO PN oTpariwTiké oUoTnUa TIOU HETEQEPE
oU0TNHA CapwTWV

O1 karaypagei¢ (sensors) Twv Tapamavw
(kai GMwv) guotnuaTtwy (dopuedpwy), kabug
Kal N XWRIKA avdAuon Twv TIpOTQEPOUEVWV
dedopévwy @aivovtar oTov Trivaka 1.

XQPIKH ANAAYZH

KATATPAOEAL

XAPTOIPA®IKH KAIMAKA

Xapnh (<250m) SPOT-Vegetation

<1:1.000.000

NOAA (Meteorological satellite)

LANDSAT MSS

Mean (80m-180m) IRS-1C/D -WiFS

ASTER

MSU-SK (RESURS-0)

1:200.000-1:1.000.000

SPOT-XS/Xi/Pan

ERS
ENVISAT

YA (5m-30m) RADARSAT

ASTER

LANDSAT TM/ETM/PAN
IRS-1C/D-LISS/PAN

MSU-E (RESURS-O)
KFA-1000 (RESURS-F)
MK-4 (RESURS-F)

KATE 200 (RESURS-F)
TK-350 (RESURS-F/SPIN)

1:50.000-1:200.000

IKONOS
QUICKBIRD

MoAG uywnAn (<4m) KFA-3000

KVR-1000 (RESURS-F/SPIN)

1:5.000-1:25.000

Mivakag 1. Xwpikd avaAuon (Siakpimii kavotnTa) kan xaproypa@iki kAiyaka Sta@dpwy Sopugopikwy de-

Bopévwv (Tpomomoinuévag, amd Tov Buchroithner 1999).

3. NEAZTENIAI AOPY®OPIKA AE-
AOMENA MOAY YWHAHZ XQPIKHZ ANAAY-
ZHE

H taxiram s§EMién Twv eappoywy ¢ -
MOTAUNG TN TTANPOPOPIKAG KAl TWV ETTIKOIVW-

viwv, KaBwg Kkar of amamACEIg Twv XPROTWY
(yewemoTnuovwy, TepIBaAOVTOAGYWY  K.4L),
odAynoe omv avamuén vEwv Sopu@opikwy
ougmudrwy, Tou Tpogépepav Jedopéva pe
KaAUTepn emavaAnyipéTnta (Staypovikn avaiu-
on) kar xweik avéuan. Autd, Ta véag yevidg
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dopugopika dedopéva, TTPOTPEPOVTQN TNV TEAEU-
Taia TEVTAETia ammd Toug e8¢ SopuPopouC:

A) Amo 10 Sopugdpo (cuatua) IKONOS
(1999). 'O IKONOS ®iaBétel ToOAUQATUATIKA
dedopéva (XS) xwpikA¢ avaiuang 4m kai Tray-
XPwHaTiKG dedopéva XwpIkAg avaluang 1m.

SS (X

O
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B) Amo 10 dopugpdpo QuickBird. O dopu-
@opog autdg extogelnke 10 2001 kan diabére
TioAugacpartika Sedopéva (XS) xwpikAg avéiiu-
aong 2,5m kal mayxpwyarikd dedopéva (Pan)
XwpIkAg avaAuang 0,6m (BA. Eik. 1)

QUICK BIRD
16,5% 16,5 kmy

Eikova 1. Mepioxf kahuyng kal xwpik avahuon Twy karaypagéwv (sensors) atoug kupidtepoug dopugd-
poug (H 18¢a yia T oxediaon g eikovag eAfgdn amé tov Buchroithner, 1999).

4. TIATITOLOlI AOPY®OPOI ANI-
XNEYZHZ TON OYZIKON AIAGEZIMON;

ZAuepa, umapyel €vag peyaAog apiBpog
Bopugopikiwv cuaTnudTwy (Tavw amé 25). O
HEYGAQC autdg apiBpdg dopuddpwy avaTTy-
XOnKe yia va KaAOwe! TIC avayke OAwv Twv
XPNOTWY.

‘Erol, évag yewemaTipovag - mepiBaiio-
VIOAGYOC , O OTT0iog evBIa@EpETal yia T HEAETR
XOPAKTPICTIKWV/(paIvopévwy Trou kataAappBa-
VOUV [EYaAN éKTaan (TT.X. EKTETQUEVEG YEWAOYI-

ké¢ Oopéc kal phAyuara), Ba XpnoiUOTIOIRTE
Sopugdpou¢ Tou didouv eikdves XapnAig A
HEONG XWPIKAG avaAuong Kal peydAng emea-
VEIKAG kaAuyng (Tr.x. eikdveg LANDSAT).

AvTiBera, o emaTpovag Tou evalagépetal
yia AetrTopepr| PeAETN piag wepioxAg (TT.X. Kata-
Ypa@ gaivopévwv diaBpwaong, [ eviomapd
karahio9noewy o pikpokAigaka), Ba xpnaipo-
ToINGEI BOPUPOPIKEG EIKGVES UWPNAIS XWPIKNAG
avaAuang Kai piKphS emavelakis kGAuyng
(mr.x. eixévec IKONOS, QuickBird).
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Ma T pEAETN Suvayikwy QaIVOPEVWY (TT.X.
TANUEUPWY) OV EMQAVEID TS YNG, aTTAITOU-
vial SopUPOPIKEG EIKGVEG WE HEYEAN Olaypovikn
avahuan - (guxvh - emavaAnipéra) - (T.X.,
SPOT, TERRA, IKONOS, QuickBird).

Opoiwg, yia Tov eviomapsd e5agoAoyikwv
£voTTWY O TrEdIVEC TIEPIOXES amaIToUvTal TTo-
AugacpanikéG dopu@opikéG EIKOVEC HE HEYGAN
pacHarikn Kar xwpikl avdAuan (m.x. SPOT-5).

TéAog, Tipémer va anpeiwBel, 611 o KABe T0-
oG dopugopikwv Sedopévwv dpa TupTTAnpw-
pamkd kai 8x1 aviaywviaTik e Ta avTioToixa
Sedopéva Twy GAwWvY SopuPdpwy.

5. ANAAYZH AOPY®OPIKON EIKO-
NQN ZTON TOMEA OYZIKHZ KA TIEPIBAA-
AONTIKHZ FEQIPAQIAX

5.1 Ommiki avaAuvon Sopugopikav €l-
kovwy LANDSAT ka1 SPOT

21 Sekaeria Tou 1980, n dopugopikr épeu-
va Tou Epyaarnpiov Quaoikng ewypagiag
mipogavatoAigBnke apyikd otnv Ta§ivéunan Tou
avayAugou, Siapdpwv TepIoxwv TG EAMGSaC.
Zuykekpipéva, e T BoriBeia TG omTIKAC avd-
Auang TOAUQAGHATIKWY DOPUPOPIKWY EIKOVWY
(aompépavpwy kai yeudoxpwpankwy) LAND-
SATIMSS kai TM, éva peyaho TpApa T¢ Kevipl-
kA¢ Mokedoviag (Astaras and Silleos 1984,
Silleos and Astaras 1986, Astaras 1990), mg¢
NeAomrovviioou (Silleos and Astaras, 1987) kai
mG Opakng (Astaras and Lambrinos, 1988),
Ta§ivopnbnke at Siipopoug TUTTOUG YEWHOPPO-
Aoyikwv cuampérwy (land complexes or land
systems), kAijakag mepimou 1:250.000 (Eik. 2
Kar 3).

Eiéva 2. Eiova LANDSAT-3/IMSS (apiorepa) kai LANDSAT-5/TM (Be€ia) tpiparog g Kevipikig Make-
Soviag, oTi¢ omoieg Baaiomke N Tafivopnon yewpop@ohoyikwy evotAtwy (BA. Eik. 3) (Silleos and Astaras,

1987).
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Eikdva 3. Xapng yewpopporoyixwv evotitwy TuApatag g Kevipixig MakeSoviag, o omoiag mpofABe amd
mv eppnveia eixovag LANDSAT-3/MSS (apioTepd) kal eixovag LANDSAT-5TM (egicr) (BA. Eik. 2). 1 edrepn
TEPITITWAN N TagIvOUNaN Twv YewHOoPpOAoYIKWY evoTiTwy eival Aerrmopepéarepn, kabwg Baaierar oe Sopugo-
pikég eikdveg Pe BeAtiwpévn Diakpimik kavotnta (30m évavit 80m Tng mpwing mepimwang) (Sileos and

Astaras 1986).

Ta yewpoppoAoyikd cuoTipara eivar ye-
wyoppoAoyikéG evdmTeg Tou avayvwpioviar
aTig Sopugopikég eikdveg (LANDSAT, SPOT),
amd TIC CUYKEKPIPEVEC «QUITOUOPPIKEC EVATN-
1e¢» (photomorphic units) mou amaviolv o
autd Kon ol omoieg eivan meploxéc (mavw oTnv
EIKOVa) UE opoIdUopen Qaouankh TautdINTa
(Ackerson and Fish 1985, Astaras 1990). O
PWTOUOPQIKEG EVOTNTES avaTapiaTolv pia Tre-
plox fi opdda mepioxXwy, o1 OTIOiEG TIAPOUTIG-
fouv v il Tomoypagia-yewAoyia, Ta idia
XapaxmpioTika eddgoug, BAdoTnONng Kai Xph-
otic yng (land use) (Astaras 1976, 1984, 1990).

O xaprec mou Beiyvouv v Karavopn Twv
DIaQOpWY YEWHOPYOAOYIKWY CUOTNHATWY Tt
pia TepioxA, mapougiafouv onpaviikd evdia-
@épov, yiati amoteAolOv T Baon yia mv avabe-

wpnaon-BeAtiwon YewAoYIKWY XapTWV, TV Ka-
TAOKEUN AETITOHEPETTEPWY  YEWAQYIKWY, YEW-
HOPPO-TEKTOVIKWY, £5APOAOYIKWV Kal AOITIWV
Bepatikwv xapTawy.

Katd mv ommiky avaAvon (epunveia) Twv
Sopugopikwy ekovwv MSS, mpoékuygiav opi-
opéva TrpoBAquara akpifols oploBéTaong Twv
YewHoppohoyiKwy evotATwy, eéaitiag e Xapn-
Mg Xwpiki¢ avaiuang Twv 80m. Mepixa amé 1a
TpoBAfpaTa quUTG avTIpETWITIoTRKAY HE T OTE-
PEOCKOTIIKA EPUNVEIT YEITOVIKWY JOPUPOPIKAYV
eikdvwy, Tou Trapoudiadav alMnhoetmikdAuyn
(side-ap),- dTwG otV TEPITITWON TWV EIKOVWY
MSS ¢ Mehomovvicou, Tou Tapouaialav
aMnAoemikdhuyn  37,6% (Silleos and Astaras,
1987) (BA. Eik. 4 ki 5).
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Eikéva 4. Zrepeolevyog eikovwv LANDSAT-3IMSS: (a) Eikéva NoepBpiou, (b) Eikdva AuyolaTou (Silleos
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OKOTIKI Xal c;'rspsocrxomxr'] epunveia eikévwv LANDSAT-3/MSS (Eik. 2) (Silleos and Astaras, 1987)

Eikéva 5. Xapme xproewv yng mg Kevipikag MNehomovvigou, o 0Toiog KATAOKEUGOTNKE JE OTITIKR JOVO-
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H épeuva Tou EpyacTnpiou pogavartoAi-
oTNKE Kal gV Taxitepn Kal akpiBéaTepn Aiyn
UOPQOLETRIKWY TTapANETPWY Twv  udpoypagi-
KWV guoTnHATWY (pEPdTwy Kai Aekavwv amop-
pong) amé eikovec MSS, Amd mv mogoTik a-
vaAUON TwV UDPOYPAPIKWY CUOTNHATWY TG
mepioxfic  OAUpmou-Tiepiwv (Astaras, 1985),
TIpoEPXOHEvwY amé eikdveg MSS, diamigTwBnke
N ONUaviIkGTaT UTIEPOXA auTwv évavtl Tng
id10¢ KAIPOKAG TOTIOYPAPIKWY XAPTWY.

Zm Odekaeria Tou 1990, dtav o1 eikdveg
LANDSAT-5/TM ka1 SPOT ftav diaBégipeg xai
g€ TIpOCITH TIUA yia To EpyacTipid pag, 1y €peu-
va guveyioTnke kai KaréAnée amv akpiBéaTepn
0p10BEMON YEWPOPPOACYIKWY GUOTNHATWY KAl
v TogoTIK avaAuan Twv udpoypagikwv ou-
omudrwy mepioxwv g Kevipikng Makedoviag
(BA. E. 4 kai 5) (Silleos and Astaras 1986,
Astaras et al. 1990), kAiyakag mepiTou
1:100.000, pe éppacn omv opioBEman TepIo-
XWv TIou Trapougiadouv éviova gaivépeva d1a-
Bpwaong kai TekToviguoU Kal Tnv AETITopEpéaTe-
pn op10BETNON USPOYPAPIKWY GUCTNPAETWY.

5.2 Wnyiaki enelepyagia eikbvwy
LANDSAT ka1 SPOT ka1 epappoyég o yew-
HoppoAoyia

Me v amdkmon kal eykardoTtaan guoTh-
Hato¢  ynelakng Emelepyagiag EikGvwv  OTO
Epyaatipio Quaikig Mewypagiag (apyixé ye 1o
Aoyiopiké IDRISI kai g guvéxela He 10 Aoyi-
opikd EASN\PACE), n otk avaAuan Kal epun-
VEIQ £1KOVWV QVTIKATAGTABNKE atmd TV wn@Iakn
emedepyagia kar av@Auan dopugopikwv Eiko-
vwv LANDSAT-5/TM ka1 SPOT/XS.

ATIO T Yneiaknh emeSepyaaia Twv EIKGVWY
LANDSAT ka1 SPOT mipoékuyav 1a €A

Zmv euplrepn mepioyi me Muydoviag Ae-
Kavng, Eyive 0 eviomapog-oplaBEnan kar Xap-
Toypagnaon Twv emgaverwv emmédwong AiBo-
Aoylkwv  evoTTWY, PNYHATWY Kai TEPIoXWV
diaBpwang kai améBeang (Astaras and Sou-
lakellis 1990, ZouhakéAhng 1994).
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Zmv opeivy mepioXn Tou OAUpTIOU ETNITED-
XOnke n akpiBéaTepn xdpagn Tou udpoypagikol
diktlou, ge alykpian ye TponyoUueves peAéTeg
(Astaras and Soulakellis, 1992).

Amé mv wneiaky emegepyagia Siaxpovi-
Kwv eikovwv TM, aTnv mepioxfi g Zavropivng
(Astaras et al., 1996a), opioBemiBnkav kaAuTEpa
Ta 6pIA YEWPOPPOACYIKIIY EVOTATIWV.

Zmv mepioy me Mivdou (eupltepn mepio-
X} Tou MeraoBitikou Totapol) (Astaras et al.,
1996b), eviomriokav meploxéS ou KatoAigBn-
oav gTo TTapeABOV Kal TIEPIOKEG, Of OTTOlEC Eival
emdekTikéc yia karoAiaBnon, pe T Borbeia
dlaypovikwv eikdvwv TM.

Opoiwg, omv mapdxkTia Teploxh AaTipo-
Bakrag-Zrpupova (Aopaxivig, 2005), xpnoigo-
moiwvTag diaxpovikég eikoveg ASTER, eviomi-
amkav Tepioxég Tou katoAigBnoav oTo TMa-
PEABGV Kall TTEPIOYXEG, O OTTOIEC Eivall ETTIOEKTIKEG
yia katohigBnan (Eik. 6 ka1 7).

Kal gmig dUo Trapamdvw TEPITITWAEIS O &-
VIOTONOC Twv KatoAaBnoewv Eyive pe T Bor-
Be1a TG SIAQOPETIKAG «PATHATIKTG TAUTGTNTAGH
TOuG Kai Tou oXAHATOS Toug, ot axEan e TIg
yeiTovikeg oTaBepég mepiayEg. Ta amoteAégpara
TWV EPYACHUV QUTWV XPNOINEUOUV OTOUC YEW-
Adyouc-yewtexvikalg, ol oTraiol agyoAolvral pe
karcAigBnTIKA paivopeva.

Emiong, amd mv yneiaxi emeéepyaaia do-
PUPOPIKWV EIKAVIWV TTOU KGAUTITAV TO VOTIOBUTI-
kG TUAPa TG Aekavng amoppori Tou AvBepod-
via Totapol {QPoupviadng 2002, Goupviadng
K.a. 2002), evromriaTnkav kai xaproypagriénkav
Teploxég pe éviova diaBpwrika gaivépeva {gul-
lies) (Eik. 8 kan 9).

Téhog, katdhnAa emetepyacpiéveg (eviaxu-
pévec) DopUPOPIKEG WNPIOKEG EIKOVEC Xpnalpo-
TIoIRBNKav yia Tov EVIOTIGHO Kal XapToypagn-
on ypappwotwy (lineaments), Tou amaviodv
omv supltepn mepioyn Mg Muydoviag Aekavng
(Pavlides and Soulakellis, 1990), dnAadn ToA-
AamAv pnyudTwy Ta otroia givan umedBuva yia
M ONUEPIV| EPPAVION XOPAKTMPIOTIKWY avo-
BaBpidwy, amoTopwy KAITOWv (scarps) kal Tov
EAEYXO TwV PEUPaTWV amO TNV TEKTOVIKA TNG
mepioxg (stream deviations).
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Exéva 6. Agmipbpaupn extimuw-
on Weudotyxpwung EIKOVag
(2/3,1/3,172: RGB tou TERRA |
ASTER, n omoia ARoBnke arTig
1/3/2003. Zmv edva auth maparn-
poUWE TTwg aTn BEon Tou uTIodEIKVU-
€ 1o opboywvio TAQiCIo aTNV TIEpIo-
XA HeAeng AopoBaATag — ZTpupdva
Oev  Exet  exdnAwBei  katoAicBnon
(Dopaxivng, 2005).

Ewéva 7. Acomipdpaupn extumwon
weuSotyxpwung eikdvag (2/3,1/3, 1/2): RGB
Tou TERRA/ ASTER, n omoia AMgBnke aTig
11/10/2003. Zmv eixdva aut Taparnpolye
mwg omy idia Béon (mepioxn peAETG A-
ompoBaATag — ZTpupova), TIou UTTOSEIKVUE-
Tal amo 70 opBoywvio TIAQICIO EXEl EKON-
AwBei karoAioBnon. Auto yivetal avTiAnTiTd
amo T perafoAn TG yewpeTpiag Tou oxA-
MaToC TG, ZTNV TERIOYR Ayt Sev pmropod-
e va diakpivoupe Toug dpdpoug yiati dev
gixav akoun odooTtpwbei  (Aopakivng,
2005).

BUTE

[B0E

Eikdva 8. KardAnha emefepyaopévn Sopugopikfy eikova LANDSAT-5/TM (Aeikng BhaoTnong-
dutok@Auyng NDVI), Tou NA TpRparog g Aekavng Tou AvBepolvra, Trou kaAUTITeTal Qmd WappiTka IgApaTa
kal epuBpornAalc. Emv eikdva pe avolktd TGvo Eival o1 TIEPIOXEG OTIC OTIoiEG aTavIolv Eviova diaBpwika

oaivopeva (gullies) (BA. Eik.9) (Poupviadng k.a., 2002).
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Eikova 9. Qwroypagia mepioxng, o1o NA TuApa Tg Aekavng Tou AvBepolvta, He éviova SIaRpWTIKG gpaive-

peva (Poupviadng k.a., 2002).

6. XYZHTHEH-IYMNEPAIMATA

Am6 ™ olviopn epiypagn Twv Sopups-
pwv avixveuong Twv Quaikwv SiaBegipwv g
g, ¢ BiaBeqIpdéTaC TWY TIOAUPACHATIKWY
noakwy dedopéviwy (eIkOvwy) TV TeAEUTaia
30etia kar Twv BIaPOPWY EPAPPOYLIV TOUC OTN
yewAoyia-yewpopgohoyia, diamaTwvovial Ta
e

Altnon ¢ padioyetpiki¢ euaigdnaiag
TWV Karaypagéwv (Capwtwv) amd 64 (MSS) ot
256 (TM, SPOT «k.q.) diaPaBpioei Tou TeEQEOU
Xpwuarog.

AlGgnon Twv QAoPATIKWY JWVV Toug aTd
4 (MSS) o 14 (ASTER) kai TAéov
[umeppaopanka (hyperspectral) cuatiparal.

AUgnon Tng XWpIKAS avaAuang Toug améd
80m (MSS) ¢ 0,61m (QuickBird).

Meiwon Ttou Xpdvou emavaAnyipoTnTag
(repetition rate).

Meiwaon Tou kdoTOUS TWV SopuPOpIKLIV BE-
dopévuv.

AidBean DEM akpieiag 15-30m, 1a omoia
TIpoKUTIToUV amrd T OUHBoAOHETpia (aTTOOTOAEG
SRTM ka1 ERS Tandem Mission), mou gt guv-
Buaopod e 1ic ToAupacpaTIKEG ekdves Bidouv
TANPECTEPN ATIEIKOVION TOU avayAUQou.

AiGBean  dopugopikiv  dedopévwy  amd
TAQyIE¢ ARYEIS, Yia GTEPEOTKOTIKS TTaparpen-
an.

Ta Tapamavw XapakInpIoTIKA Kal ol PeA-
TIWOEIG Twv dopupopikwy dedopéviv, auvdua-
(6peva pe ™ paydaia e§EAIEN Twv TEXVIKWY -
piakng emegepyaaiag eikGvwy, Trou BEATILIVOUV-
evigxOouv TIG €IkOveG, av@Aoya pe TIS amaith-
oei; Tou xpAhot (Gupta 2003, Vaiopouilos et al.
2004), Ta kavouv va uTepéxouv EvavT Twv de-
SOHEVIWV TWY QUTOYPAPIKWY TUTTNHATWY.

H xpAon Twv Yynelakd evioxupévwy TToAu-
GACPATIKWY SOPUPOPIKLIV EIKOVWY TTPOCQEpE
OToU¢ YEWeTaTAUoveG T Suvarotnta, va efe-
peuvolv Kal va Kataypdgouv Ta Quaika Siabé-
aiga ™ Ine kar va apaxkoAouBolv mepiodikd

Wnoiakn BiBAI0BNKkn "OedppacTtog” - TuAua Mewloyiag. A.MN.O.



168

TO OTaTIKG Kal - Suvapiké mepiBaiav auTAg
(Sabins 1997, Prost 2001).

‘Eral1, 0 evromaopés Twy YEWHOPPOAOYIKWY
EVOTATWV Kal TwV udpOYpaPIKWY DIKTUWY yive-
Ta1 e0KaAQ, KABOTI 01 PopPEG aUTEC Tou avayAd-
@ou amoTeAolv Ta TTIO EUKPIVA aTOIEia, Tou
prTopolv va @avolv katd tnv avaluan kar ep-
pnveia Twv dopugopikwy eikovwy. O yewpop-
(POAOYIKEG QUTEG EVOTNTEG Kal Ta USpoypagIkd
dikTua, ge ouvduaapo pe TIG GUYYPOVES TEXVIKEG
Twv [LZM., eival moAG ypAaoipeg, yiari amore-
Aolv T Baan yia v kataokeur idlag kKAipakag
Xaptawv, amwg yewhoyikwy, xpiotwv yng, dia-
Bpwapamrag edaguy, eMISEKTIKOTHTAC OE Ka-
ToAigBiaeig, kAT (Poupviddng k.a. 2002, Aopa-
kivng 2005). Emriang, xpnowpomoiolvan yia v
avaBewpnarn TaAaiwy BegaTikwv XapTwv (Tr.X.
YEWAOQYIKOI-YEWHOPPOAOYIKOI,  TOTIOYPAQIKOI),
TIoU KATaoKeudoTnkav oTo TIapeABOV pE GAAEG
TexvIkéG (Nikolakopoulos et al. 2004).

Me ™ Siaxpovik TTapakoholBnan Tou Tre-
pIBaAovTog, amd BopuPopIKEG EIKOVES, EVTOTTI-
{ovrar-karaypagovial o1 didpopeg alayég Kat
utrofadpioeig Tou (Nikolakopoulos et al. 2005),
omore Sidetan n Suvardmra oTov AvBpwio va
AdBer Ta owoTd, amoteAeapatika pétpa TIpo-
otagiag, amokardaTaong, aflomoinang  Kat
opBoAoyikig daxeipiang Tou mepIBaAAavTag.
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