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ITEPIAHYH

Awkatepivny A. Ayyehomoviov, 2008. E@appoyn yempyiog axpifeiog otnv KoAMéEpyela
prov, Atdaktopikn Awetpip, Havemotipio Occoorios, Néa lovia

Ap1Opdc TpokatapKTIKOV ceAidmv:20

2UVOMKOC aplOpudc ceridmv: 220

ApBuodg mvaxkwv: 29

Ap1Buog ewovov: 98

Ap19u6g PpAoypapikdv mopamopnmv 1141

To avtikeipevo g mopovcag epyacioag NTav va  peretnBel n yopkn Kot n YPOVIKN
TOPOALAKTIKOTNTO TNG TOPOYMYNG KAl TNG TOLOTNTAS TOV UNA®V KaBMOG Kol TOV E30QIKMOV
YOPOKINPIOTIKOV G 000 OMPMVES UNAAG pe otdyo va depguvnbel n duvatdtnta
epappoyns g l'eowpyiag Axpipelag otig pnAés. o 1o okomd avtd emiéyOnkav 600
EUTOPIKOL OTWPAOVEG GE 0V0 TEPLOYEG OV KAAMEPYOUVTOL UNAQ: GTN TEPLOYN TNG AYLOG
Adpioag kat oty meployn g [roAepaidoc Koldvng otovg omoiovg Eytvav HETPNGELS Yo
Tpia cuveyOueva €.

Ot PeETPNOELS TTOL TPAYLATOTOMONKAY NTOV YOPTOYPAPNON TOPAY®YNS, XAPTOYPAPNON
ToWTNTOS TOV  Koprdv (BApog Kapmov, ypdUHO  (AOWOV, GKANPOTNTO  COPKAG,
TMEPLEKTIKOTNTA YLHOV GE OAVTA OTEPEd oLOTOTIKA, o&vTnTaL YVUoV, PH YVUOD),
yoptToypdonon avlopopiog, yopToypPaenNcn PLGIKMOV KOl ¥NUIKAOV 1O10THTOV TOV £06.PO0VG
(uyovikry ovotaot, meplekTikdTTa 6 AlMTo, PMOGPOoPO, KdAlo, acPéctio, Hayvhclo,
1(VOGTOLYElD, KOl OPYOVIKT) OLGIO) Kot YOPTOYPAENOT MAEKTPIKNAC OYOYIHLOTNTOS TOL
€0GpOVG pe xpnom evoc unyoviuatog Veris.

H oavdivon tov dedopévav €ytve ota €€ oTAdL O) LTOAOYICUOG TEPLYPAPIKDV
OTATIOTIKOV OTMC HEOT, EAGYIOTN, HEYIOTN TN, OULVIEAEGTNG TOPUALAKTIKOTNTOG,
KOPTMOT Kol AGVUUETPIN, B) YEMOTOTIOTIKN OVAAVOY] Kot VTOAOYICUOG POPLOYPOUUATOV
OV TEPLYPAPOLV TN YWPIKN SOUTN TV OEGOUEVMV, ¥) ONLOVPYio XOPTOV TACG TOPAYWOYNG
N TOLOTNTAG Ol OTOiol ANUIOLPYNONKAY YPNOYLOTOLDOVTAS TOVG HEGOVS OPOLS TMV TUULMV
ota Tpio YPOVIL TOL TEPAUOTOS KOl OElyvouv TNV TACN 7OV JSHOPPDOVETOL OTO
petpovpevo peyeédn oe kdébe onueio tov aypov, d) Omuovpyic 1GTOYPAUUATOV TOV
Selyvouv TIC SPOPEG GTNV TOPUY®YN KOl GTNV TOOTNTO amd YPOovVid o€ Ypovid, &)
OMUovpYia YapT®V YPOVIKNG TOPUALAKTIKOTNTOS TOL JElYVOLV TTEPLOYES TOV OypOD TTOL M

TopOy®YN 1 M TodTNTo Elval TAVE a0 TO HEGO OPO Kol Yol TO TP £TN TOL TEPAUATOC
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KO TEPLOYES TOL M TOPOYWYT M 1 TOLOTNTO £IvVOL KAT® At TO LEGO OPO KO YOl TO TPLoL £TM
TOV TTEPdpaTog Kot 6T) Kaboplopdg {ovav d1ayeipiong 6TOVG OTMPMOVESG YPTCLLOTOIDVTOG
Loyiopkd mov Paciloviar oty acagn ouadonoinon (fuzzy clustering).

To amoteAéopata £3€1E0V OTL VILAPYEL CNUOVTIKN YOPIKN KOl YPOVIKN TOPOAAOKTIKOTNTO
GTNV TOPAY®YN, OTO TOLOTIKE YOPOKTINPICTIKA TOV KAPTMOV KOl GTIS QUOIKES KO YNUKEG
W0TNTEG TOV €3APOVS, TTapd To HIKPO péyebog Tov omwpomveov. H dmapén avtig g
TOPOALOKTIKOTNTOG VITOONADVEL OTL UTOPEL VO EQUPUOCTOVV Ol TEYVIKEG TG ['empyiag
Axpifeiog 6TOVG OTMPOVEG.

H mapoywyn elye onuaviiky yopikn TopoALoKTIKOTNTO 1) OTOlo Y10 TOV OTOPOVO NG
[TtoAepaidag Mtav mepimov 20% wor tov omwpavo g Ayidg 50%. H yopin
TOPOAAUKTIKOTITO GTA TOLOTIKA YOPOKTINPIOTIKE TOV KOPTOV NTOV HKPOTEPT] and TV
mapoywyn Kot kKopudvinke ond 3-22%. And to TOWTIKE YOUPOKTNPIOTIKA TN UIKPOTEPN
TOPOAAAKTIKOTNTO £J€1EAV 1] GKANPOTNTO GAPKAG Kot TO SIHAVTAE GTEPER GLGTATIKA KoL T
peyaAvTePT TO PAPOG KAPTOV, 1 0ELTNTA YVUOD KOl TO XPMLLO KOPTOV.

Me Vv avdivon TG YOPIKNG KOl YPOVIKNG TOPUALUKTIKOTNTOS TNG TOPUYMYNG
onuovpynnkav {dveg duoyelptong otovg onmpmdveg O0mov 1 Olayeipion pumopel va glvan
eviaio. Ocov a@opd T TOWOTIKA YOPAKTNPICTIKE TOV KAPT®OV 1 OVOALGT TNG YPOVIKNG
TOPOAAAKTIKOTNTOG €0€1EE OTL KOl 6TOVG VO OMWPADVEG OEV SOUOPPOVOVTAL GTAOEPEG
Cdveg dloyelplons TV TOTIKAOV YOPUKTINPIOTIKAOV UE TO Ypdvo yeyovds mov mbavov
opeiletonr ot HEYAAN EMIOPACT] TOV KAPIKOV GLVONKAOV GTNV TOOTNTO TOV KOPTMV, TOV
aArhdCovv amd £tog o€ €T0G.

O ybptc avBopopiag £0e1&e OTL VILAPYEL YOPIKT TOPAAAAKTIKOTTO 6TV avBopopio Tov
oxetiCetan pe v mapoywyn. Emopéveg o yaptmg avBogopiog Oa pmopovoe va
ypnowonomBel yo va yiver mpofAeyn e mopay®yNg dAAL Kol TNG XOPIKNG KATOVOUNG
g amd v AvolEn mov givol ToAD GUAVTIKO Yo TOV Tapaywyo Kot v ayopd. Eniong Oa
umopovoe vo ypnowwomombel  yio v €oppoyn AMmavong Kot yYnUikoD opoidUOTog
KopmoV pe PETAPANTEG 0OCELS, e KOO Vo emTEVYOEl OtKovopio XpPNUATOV Kol peimon
TOV APVNTIKOV EMTTOCEMY 6TO TEPIPAALOV amO TN YPNOT YNUIKOV.

Me v  epapuoyn t@v Opentikdv ototyeiov pe PeTofAnTég d00Elg COUPOVO PE TIG
avayKeg T@V QUTOV umopel va yivel eEotkovounomn ypNUATOv yo T AMmoavon kot peiwon
m¢ emPapovong tov mePPaAiovioc amd To Amdcpato. [o Tov omwpdvo g
[Trolepoidag vmoroyiotnke e&owovounon mepimov 94,4 kglextapio aldtov wou 114,7
kg/extdpro kadiov Kot Yo Tov otwpdvae TG Ayidg mepimov 73,2 kglextdpio aldtov Kot

74,4 kglextapio kaiiov.

vii

Institutional Repository - Library & Information Centre - University of Thessaly
19/04/2024 18:10:25 EEST - 3.144.90.48



EYXAPIXTIEX

H mopodoa dwrpifry exmovnOnke oto Epyaompio T[ewpyikng Mmyoavoroyiog Ttov
Tuquatog Teomoviag Dvtikng Iopayoyng xor  Aypotikod Ilepifdiiovtog ToL
[Tavemomuiov Oecoaiiog.

[Ipdrtov amd 6Aovg Ba Nbera va gvyopiomom Bepud tov Koabnynt) pov k. Ogopdvn
I'épto, Aevbovty  tov Epyoaotnpiov IN'ewpywmg Mnyoavoroyiog kot EmPAiémovia g
gpyooiag avtfig, 0 omoiog apykd pe eumotednke kol pov €6moE TNV gukapio vo
acyoAn0® pe éva moAy evolapépov  Bépo Kot 6T cvvExEwn e KaBodyNcE Kot LoV
ocvumapootdOnke apépiota kaBoAn v owdpkelo ¢ dwtpPnc. Tov gvuyapiotd pe OAn
LoV TNV KopdLd Y10, TNV EUTIGTOGVVI KOL TV OyAmn e TNV omoia e TePLEPaLe Kat yio TV
W00VIKT cuvepYOsio LOG.

Eniong 6a n0eha va gvyapiomom Oeppd:

Tov Avaminpot Koabnynm tov Tunuatog T'eowmoviag Putikrg IHopoaywyng xon
Aypotikod IlepipdArovioc tov Ilavemommuiov Oeccariag kot AgvBoviy  tov
Epyaompiov Aevopokopiog «. I'edpyo Névo, pérhog e Tpyelods GLUPOLAEVTIKNG
EMTPOTNG, Yo TV TOALTIUN Porfela TOv pov Tpocépepe oe BEpaTo devopokopiog Katd
™ JupKELN EKTOVIONG TA EPEVLVOS KOl TIG VITOOEIEELS TOV 6T SLUOPP®ST NG StaTpiPrs.
Tov evyapotd Oepud v 10 xpoévo mov o1bece kol ywoo v KoBodnynon Kot
GUUTOPAGTAGT] TTOL OV TTPOGEPEPE.

To Epevvntm tov EOIATE Ap. Acwvida Toviwo, pérog g TPYLEAOVG GUUPBOVAEVTIKNG
EMTPOTNG Yy TO YPOVO TOv O1lece Kot TG VIOJEIEEIS TOL Yyl TN OLOUOPPWST NG
SwTppns.

Ta péAn g efetaotikng emrpomne, tovg Kabnyntég g I'eomovikng XyoAng tov
Apototéreov Ilavemomuiov Oeccarovikng k. Kovotavtivo Toatcoapén xor K.
I'epbdoyo Maptlomovro, v Avaminpotpie Kobnyntpuo tov Turupatog T'ewmoviog
Dutikrg TMapayoyng kot Aypotwkov IlepipdAiovtog tov IMavemomuov Oeccaring K.
AvBovla Anpnpkov kot tov Emikovpo xabnynty g lewmovikng XyxoAng  tov
Aprototéretov [avemompiov Oeocoalovikng K. Ztavpo Bovyovka.

Tov Kabnynt Edagporoyiag tov TEI Adpioog k. Anuntpro Iotépa yioo tnv moAvTIUN
BonBeta tov og BEpaTa TOL CPOPOVV TO KOppATL TG Edaporoyiag.

Tnv Kabnyntpia tov Havemiotyov e Komeyydyng ot Aavia k. Dvoralai Wulfhson yia
™V oVolaoTIKn Bonbeta Tov pov mpocEpepe oe BEpUTA GTEPEOAOYING KOl YEMOTOTIGTIKNG

avAAVONG TV OEOOUEVMV.
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Tov @ikovg ka1 cvvepydteg oto Epyaoctipro ['ewpyikng Mnyavoroyiog, Ap. Zmodpo
®ovvtd, tov Ap. Xpnoto Kapardpn kot tov Xpnoto Kapopodtn yio tv moAdTIUN
Bonbela mov HOL TPOCEPEPAV GTNV OLEVEPYEIN TOV  UETPNOEWMV, GTN OLLUOPOMOOT TNG
gpyaciag, aAAd Kupiowg oy NOIKN GLUTOPAGTOGT TOV OV TPOCEPEPUV KATA T1) SLAPKELN
™G £peuvag.

Tov Emokéntn Kabnyntm oto Moavemotiuo Oecooriog k. Simon Blackmore yio v
Bonbela Tov 6TO KOUUATL TNG AVAALGNG TNG XPOVIKNG TOPOAAOKTIKOTN TS TOV OEGOUEVAV.
Tov vroynero ddktopa K. ABavacio Mapkivo, Tovg LETATTUYIOKOVS Po1TnTEG K. [dhpyo
BapdoOin, k. Oavaon Xatlnviko kot k. Avopéa Kovtcootddn Kot Toug TpomTuylakong
eormtég k. Niko Tavvomovro ko k. AAEEN Tévo yia v Pondela Tovg 6TIG HETPNOELS
GTOV aypd KOl GTO EPYOGTIPLO.

Tig owoyéveleg Zravpov Pammov kot Xpnotov Ilamactepyiov mov pog 61€becav toug
OTOPAOVEG TOLG Yo Tpia €Tn Y TV Segaymyn TV TEWPAUATOV Kol Yoo TV dyoyn
cuvePYOGio LoG.

Téhog Ba MBeha va eVYOPIGTAC® TNV OIKOYEVELYL LLOV Y10l TV KOTAVONON OV £MEOEIEE KOl

v NOn otpi&n mov pov mapeiye KAt TN dbpKELD EKTOVNONG TNG STPIPNG AVTNC.
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KE®AAAIO 1. TENIKH EIZAT'QI'H

1.1. I'eviké

[Tpwv amd ™V ekunyavion g yewpyiog Kot Ty avénon tov peyéboug Tav aypoKTnUdT®V,
0 Yewpyds yvopile 10 Y0pdelt Tov KOOMG TO TEPTOTOVCE Ol0PKMOG OTN OGPKEW NG
PAOCTIKNG TEPLOOOVL EKTEADVTAG TIG KOAAEPYNTIKEG EpYcieg Kot lxe TN dvvoTdTNTO VO
Stayepiletal Ta S1APOPa LEPT) TOV GOUPMOVO LE TIG OVAYKES TOL Bempovce OTL iyav. [a
TOPASELY L EPLYVE TEPIGGOTEPO GTOPO GE GNUELN TOV YWOPUPLOV TOL OV PVTPOVAV, EPLYVE
TEPLGGOTEPO AMIAGHLO OOV TaL PLTA PaVOTAY AdHVOUN Kot KATAoTpePE To {ldvia dmov Ta
éPploke.

Me v exunydvion g yewpylog kot péxpt onpepa m Olayeipon TOV oypOKTNUATOV
yiveton pe Bdomn tovg HEGovg Gpovg TG TOPAYMYNS, TOV WIOTATOV TOV £6GPOVG KOl TOV
YOPOKTNPIOTIKOV TG KoAMépyswg. H Poaowkn vmdébeon ntav 6Tt ot aypoi MTav
opotopopeot. Ilap’ 6Ao mov ot aypodteg yvopilov OTL LINPYE AVOLOLOHOPPin TOV aypdV
ToUg dgv elyav OpKeETEG SVVATOTNTES VO SLOPOPOTOMGOLV TIG KOAAEPYNTIKEG PPOVTIOES
GUUOMVO LE TIG TPAYUATIKEG OVAYKES TNG KaAAEpyewng o KAOe onueio tov aypov. H
Tumikn dwoyeipion otnpiletal ot detypatoAnyio Tov £dAPOVS G€ TVYaio oNUEID TOV AypOD
Kot kKoBopopd ¢S mocHTTAG TOL AmAcpatog pe Péon to pHEco Opo TOV £00PIKAOV
womtov. 'Etotl 10 Mracpa StavEIeTon opodpopea e OAo ToV aypod xwpig vo Aapupdvetan
VILOYN M YOPIKN TOPAALOKTIKOTNTA TOL €0GPOVG KAl TNG Tapaywyns. Me tov tpdémo avtd
e pepkd onueion Tov aypov gpapuoletal peyoldtepn TOGOTNTA ATAGUATOS OO TNV
OTOLTOVUEVT] LE OTOTEAEGLOL TV OTOTAAN TOV AUTACUOTOG KOl LEI®MON TNG TOLOTNTOS TOV
TOPOYOLEVOL TTPOIOVTOC KOl GE BALES TTEPLOYEG LUKPATEPT] TOGOTNTA OO TNV OTTOLTOVUEV
pe amotéleopa v peimon mg mopaymyns. To 100 ocuvéfatve Kot HE  TIG VITOAOLTES
€10POEC OTMG TO PLTOPAPLOKA KO TO VEPO APOELONG TA OOl EPAPUOLOVTOV OLOIOLOPPOL
oToV aypo.

H gpappoyn tov véov tegvoloyldv otn yempyio EXETPEYE TN UETPNON TNG XWOPIKNG KOt
YPOVIKNG TAPOUAAUKTIKOTNTOS TMV TOPAUETPOV TG TAPUYWYNS KOL TOL £0GPOVS Kol £0CE
™ ovvardtta avdmrtuéng ocvotnudtov lewpylog Axpieiog. Me tov 6po Tewpyia
Axpieiag opilovpe ™ Otayeipion NG YOPIKNG KOl YPOVIKNG TOPUALAKTIKOTNTOSG TOV
AyPOV TPOKEUEVOL VO BEATIOOEL 1) ATOSOTIKOTNTA TV OyPOKTNUATOV Kou1| va emitevydet
LELOOT TOV OpVNTIKOV EMMTOCEMY 6TO TEPPAALOV amd TV Un opBoroyikn ypnon Tov
elopomv. H T'ewpyla AxpiPeiog eivar éva cOoTnU dLoElPIoNG AYPOKTNUATOV TO 0010

YPNOUOTOUDVTOG TNV TANPOPOPTKT| KOl TO NAEKTPOVIKA EQAPLOGUEVA OT YewpYia, Bondd
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TO YE®PYO OTN AMYT OmoPaceE®V Yio TN KaAvTepn dwxeipion tov aypokthuatog (Gemtos
et al., 2002). O 6pog kaAvTepn dwyeipion umopel vo onuoivel PeATion TG OKOVOUIKNG
amdO00NC TOV OYPOKTNUATOG E1TE LUE DENOT TG TOPOY®YNG EITE e PEIMON TV EIGPODYV,
glte pe ovvovaoud kol twv ovo. EmmAéov umopel va emtevybel Pertioon tov tuydv
APVNTIKOV EMATOCEMV TNG Ye®PYiog 610 TePIPAriov, epoOcov epapudletar  avoykaio
ToGOTNTA €10pO®V 6€ KABe onueio tov aypov. To yoapaxtnpiotikd eivor 6Tt avti va
yivovtal ot KOAMEPYNTIKEG PPOVTIOES e Pom TIg HEGES TIUEG TOPOYMYNG KO YOVILOTNTOG
Tov €04POVG eivar dvvatn 1 EQOPUOYN OLOPOPETIKOV OOGEMY EIGPODV Kol OAA®V
KOAMEPYNTIKOV QPOVTIO®mV Yoo KAOE TUAKO TOL aypoh aVAAOYO WE TIC TPOYUATIKES TOV
avayKec.

H avantuén tov nhekTpovik®dv Kot TG TANPOQOPIKNG T TEALTAin £T1) ONOVPYNoAVY TN
SVVATOTNTO EPAPLOYDOV SOPOPOTOMUEVOV ETEURACEDV HLEGA GTO 1010 TO AYPOTEUAYLO LIE
otoyo ™ Peitictomoinon g mapaywyns. H PBeltioon g akpifelog tov cvotnuitov
vewypapikov evtomicpov (GPS: Global Positioning System) kot 1 oavdntoén tov
actnTpov PHETPNONG TNG TAPAYOYNG KOAAMEPYEIDV OV TPOCAPUOLOVTIOL GTIG UNYOVES
GLYKOMONG, £dMGE TN SLVATOHTNTA YOPTOYPAPNONS TNG Tapay®yNG. Ot TPAOTES EPAPLOYES
dpyroav oto T€log g dekoetiog Tov 1980 aAld kKupiwg oTic apyés g dekaetiag Tov 1990
LE XOPTOYPAPNON TNG TAPAYMOYNG TOV GITNPOV. XTIS EQAPLOYES AVTEG 1| POT| KO 1) LYpPOGio
TOV GLITNPOV HETPOVVIAV KATA TN AELTOVPYIN TNG UNYXOVIAG GLYKOMIONG Kot cuvdvdlovtoy
LE KOTOYPOON TNG TOYLTNTOS £PYACIOG Kol TN YEWYPOEIKN 0&om Tng unyovng, Ve To
TAGTOG €pyaciag eKTLOTOV OO TO 1010 TO YEPGTH N OO ATOUO TOL NTAV TAVE OTN
unyavn. Ta ototyeio avtd ametélesav tn Bdom Yo TV Topaywyn XopTOV Tov epeavilovy
TN XOPIKN KOTOVOUN TNG TOPAY®YNG UE YXPNON AOYIGHIKOD YE®YPAPIKOV GLGTHUATOG
mnpopopidv (GIS).

> dekoetia tov 1990 ko ofuepa axdpo cvveyiletar mn épevva Yoo TNV TAPOYOYN
aloOnTpoV PETPNONG TNG TAPAY®YNS TOV d0Op®V KaAlepyelidv. TloArég epapuoyéc,
Kupilmg o€ ouMpd £(0VV EUTOPIKY| EPOPHOYN Ao TIG apyES TG oekaetiog Tov 1990 evd ot
TEPICCOTEPES EPAPUOYES GpYLooV 6TO TEAOG NG dekaetiog Tov 1990 kot oTig apyég Tov
2000. Apywcd ot epapuoyéc Eekivnoav otig HITA kot Bpetavia kot akorovOncav ce dAAeg
xdpec kuping otn Bopeta kot Notwo Apepikr|, Evpodnn kot Avotporio (TTivaxog 1.1).

Ta tehevtaio €t €yovv EUEOVICTEL GLOTNHUOTO YOPTOYPAPNONG TOPAYWOYNG OF
KOAMEPYEEG PPOVTMOV KOl AOYOVIKADV.  XTIG OEVOPOKOUIKES KOAMEPYELES YiveTol HEYEAN
épevva oto Ilavemommuo mmg @ropwrta (HITA) oe eonepidoedn]. Exyovv avoamtuybel

GUOTNHLOTO YOPTOYPAPNONG TAPUYMYNS, EKTIUNONE TOL OYKOL TNG KOUNG TV OEVOP®V e
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VIEPNYOVG KO GUOTHHOTO EQAPHLOYNG ATOCHATOV KOl QUTOPUPUAK®OV e UETAPANTEG
d0oe1g. Emiong vmapyovv moAlég epappoyéc oto aumédl oty Avotporio, X, oAlio

kot Iomavia.

MMivaxkag 1.1 Ap1Oudg punyovedv GuYKOMIONG LE oeNTPES TOPAYWOYNG

Xopo Ap1OUOG Uy ovmdv GUYKOUIONG
pe ouoOnTpeg Tapaymyng
H.ILA. 45.000
Apyeviivn 1.000
Avotpaiio 800
AyyMa 400
Aovia 400
I'eppavia 150
Zoundia 150

IInyn: Griffin et al., 2004

Xm yopo pog kot yevikotepa otov Evpomaikd Noto vmdpyer o kabvotépnon oty

EPOPUOYN TOV GUOTNUATOV OVTOV. AVTO OmOdIdETAL OTIC EMKPATOVCEG GLVONKES TTOV

yopaktnpifovrat:

—  AmO IKpEC YEOPYIKEG EKUETAAAEDGELC

—  And yeopyolg pe yapnAd LopeoTIKO NInEdO

—  And yewpyoUg TPOCKOAANUEVOLS OTIS TOPAOOGLOKES HeBOOOVS TTaPOyWYNG KOl OTIG
EMOOTNOELS TOV TPOIOVI®V

— Amd éMhewym avomtoypévng texvoroyiag epappoyns tov pnedddmv I'ewpylog AxpiPeiog

v T1g kaAMépyeteg Tov Evpomaikov Notov kuping yio To ¢podTa Kot Aoy oviKa

[Top’ OAa ovTA, €ivol EMTOKTIKN 1 OVAYKN HEIOONG TOL KOGTOVG TOPAYWOYNG HECH TNG
TEPOUTEP® EKUNYAVIONG TNG YEWPYIOG Kol HEI®ONG TOV €PYATIKOV Muepoctiov, dnwg
ocvpPaivel otic yopeg tov Boppd. Emiong o av&oavouevog KaAlepyobuevog KANPog, Omwg
KoL 1 ovVOyKN Yo ivnAacttodT e TV KaAMepyNTIKov eneppdoemv Bo éxovv o¢ Apeco
OTOTEAECLLO, TY) (P OLUOTOINCT TPAKTIK®OV, OTT¢ N ['ewpyla Akpieiog Kot oTIg YOPES TOL
Evponaikod Notov, 6nwg 1 EALGSa.

Méypt ofjuepa 1 TPOoTABELD EMIKEVIPOONKE GTNV AVATTLEN NAEKTPOVIKMOV GLGTIUATOV

KOTAYPOPNG OTOLXEI®MV, EVA TO o oNUAVTIKO oTtddto oty gpapuoyn I'eopyiog AkpiPeiog
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Bpioketar oty eneEepyacio Twv dedopévav mov cuAAEYONKav. O KOPLOG GKOTOG AV TOV
Tov otadiov eivor M avevpeon (wvov dwyeipiong (management zones) &vidg TOV
aypotepoyiov, mov yopaxtnpifovior amd KOwd  €00POAOYIKA 1) OYPOVOUIKA
YOPOKTNPLOTIKA.

H dnuovpyia Covav dwayeipiong tov aypotepoyiov amotedel ) PAon €poproyns g
l'ewpylag Axpipeioag. o t0 oKOTO OVTO YPNOLUOTOOVVTIOL TANPOPOPIEG OV
GLYKEVTPOVOVTOL e dtapopa péoa. ExTdg TV Yaptdv mopaymyns mov Tpoovapéponkay
YPNOUOTOLOVVTOL AVUAVCELS TOV PLUOIKAOV KOl Y¥NUIKOV 1O10TATOV TOV £0AQOVS, EKOVES
am6d tov 0épo (0EPOTAGVA 1| S0PLEOPOVS) KOl JSLAPOPO UNYOVIAUOTO TOV UTOPOVV Vol
XOPTOYPOUPNOOVY Aueso 1010TTeS Tov aypov. 'Eva tétoto unydvnuo givoal to Veris mov
pumopet va KAVEL YopToypAeNon TG NAEKTPIKNG Oy@YHOTNTOS TOV £06QPOVS LLE TEPACLLATO
GTOV aypO EAKOUEVO OO YEWPYIKO EAKVOTIPA.

H dnuovpyla {ovov dayeipiong tov aypotepoyiov, HoG TopEXEL T SuvatOTNTO Yo,
KaAMepynTiKég emepPdoeic pe petaforioueves dooelg (variable rate application). Avtf n
dvvatomta givorl kot 0 andTEPOS okomds ¢ ewpylag Axpipeiag, dnAadn 1 epappoym
LETAPANTOV KOAAEPYNTIKOV @PPOVTIOOV Yo KABe TUMUO TOL oypov, OvAAOYQ HE TIC
TPAYUATIKEG TOV, OVOL TTEPLOYN, OVAYKEG. AVTEC Ol EPUPUOYEG EMPEPOVY €E0IKOVOUN O
TOPp®WV, TO OmMOl0 €YEL G OMOTEAECHO TNV KOAVTEPT OlO)EIPION TOV  AYPOTIKAOV
EKUETOAEVGEWV GE EMIMEDO TOPAYM®YOV, OAAN KOL GTNV TPOSTAGIN TOV TEPPAAAOVTOG OO
NV 0AOYIGTI (PNON T®V EIGPOAOYV, OV givar Wiaitepa onuavTikd yia ) xopo pag. Ot mo
ONUOVTIKES EPOPUOYES UETOPANTAOV KOAAMEPYNTIKOV @PovTIdmV &xovv onueiwdel oy
epapuoyn Amacpdtov kot ewikotepa o N, P xor K, 0nwg emniong kot omv epappoyn
acPféotov oe O&wva €0don. EmmpoécHeta, cvotiuate  Sopopomoincong  €QOpLOYNS
apdEVLTIKOV vVEPOD £YOVV dDGEL TOAD BETIKA amoteAéopata oTnV KaAVTEPN a&lomoinor Kot
owovopia Tov apdEVTIKOD VEPOD.

Xt mpota xpovia epappoyns s I'empylag AxpiPeiog n Epevva glye emkevipmbel otnv
avamtuln  TeQVOAOYIKOD  €EOMAIGUOV, HETEMELTOL OTNV  GLGYETION TOV  OlPOPOV
TAPUYOVTIOV Kol 6 EQOPUOYEG VEOV TTPpakTikdV [ewpylog Axpieiag. Znuepo petd omd
nepimov 15 ypdvia epappoyns, n épevva ot Fewpyla AxpiPeiog €xel emkevipwbel oy
avdAvon kol ereENYNOT TNG YOPIKNG KOl XPOVIKNG TOPUAAAKTIKOTITOG TMV OEOOUEVMOV LIE
okomo v onuwovpyio Lovov dwyeipiong. Emmpdcbeta, m onuovpyio cvommudtwv
vrootpiEng anoedacenv (Decision Support Systems) yio ™ dwaygipion TV dedopuévmv

['ewpyloag AkpiPeiog and Tovg Tapaymyovs, BpiokeTon o€ cuvey avATTLED.
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1.2 Avtikeipevo Kat dopn TG Epyaciog

Amd v ecaymyn eaivetoar 6Tt n F'ewpyla AxpiPeiog Exel epappootel kupimg e UTA
HeEYAANC KoAAEpyEWG OmMOVL M KOAMEPYEW eivar ekunyoviopévr. Ot devOpmOELS
KOAAEPYELEC OGS N UNAMA gival amd TIG MO ONUAVTIKEG KOAMEPYEIES YO TN YOPOL LOG.
[Moapora avtd dev £xet diepevvnBel n duvatdtTa epapproyng s lewpyiag Akpipeiog otnv
KOAMEPYELD TNG UNALAGC OTN YDPOL LLOGC.

To avtikeipevo ¢ mapovooc epyaciog eivor vo  peAetndel m yopikn Kot ypovikn
TOPOALOKTIKOTNTO TNG TOPOYOYNS, TNG MOOTNTOS TOV KOPTOV KOl TOV ES0PIKMOV
YOPOKTNPIOTIKOV GE VO OMOPOVES UNAAG pe okomd va diepevvnBel m dvvatdtnTa
epappoyns ¢ lewpyiog  AxpiPeiog otovg omwpmdveg avtovg. o to okomd ovtd
emAéyOnkav 600 eumopkol omwpmdveg 6€ 0VO TEPLOYES TOV KOAAEPYOVVTOL UNAL: GTNV
wepoyn g Ayidg Adpicag ko otnv meproyn g [torepaidag Koldvng otovg omoiovg
£ytvav LETPNOELS Yo Tpio cuveEOUEVO £TT).

Metd v eioaywyn mov tponyndnke ot cuvéyela oto Kepdiawo 2 yivetor avdivon g
BMoypapiag oyetikd pe t1g tEXVOLOYieg oL ypnoiponoovvtar otn ['ewpyio AkpiPeiog
omwg eivor to IMaykdopo Tdompa Ilpocdopicpod Oéong (GPS), ™ yaptoypdenon
TAPOYWYNG Kot edapk®dv Wiottwv, ta ['eoypaeud Zvotquata [TAnpoeopidv (GIS), to
Styopopud tov aypov ot {oveg dayeipiong (Management Zones), v €Qapuoyn Tov
glopodv pe petaPintég docelg (Variable Rate Application), kot tic €papuoyéc g
[ewpylog AkpiPeiog oe 0evOpMOELG KOAMEPYELES.

210 Kepdrowo 3 axolovbel 10 mepapatikd pEPOg g epyociog mov mTopovcslaleTol O
TEPAUATIKOG EOTAMGUOC Tov ypnoomomdnke kot yiveton avédilvon g pebodoroyiog
OV aKOAOLONONKE Yio T ANYN TOV LETPNCE®V KOl Y10 TNV AVAALGT TOV TEPAUATIKOV
dedopévov.

2to Kepdaia 4-11 mapovcidlovrtal ta amoteléopata g epyoasiog g eENg:

210 Kepdrawo 4 mapovoidlovtal To amoTEAECUOTO AT T YOPTOYPAPNON TS TOPUY®YNG.
Aivovtar ot yaptec mopaywyng kot - yivetor mpoomdfelo eENynong TG YOPIKNG
TOPUALOKTIKOTNTAG TTOV TOPATNPEITOL GTNV TAPAYOYY).

210 Kepdiaio 5 mopovcidlovtal to amoTeEAECUATO Ad TN XUPTOYPAPT|ON TOV TOLOTIKAOV
YOPOAKTNPICTIKOV TV KOPTAV (BApog, xpouo, mteplektikdtnTa 68 clkyapa, oSvtnta, pH,
TEPLEKTIKOTNTA 0€ UNAKO 0&D) KOTA TN GLYKOMON Kol HETA TNV AmOOKELOT TOV KOPTMOV
o010 Yyuyeio. Aivovtor ot ovtictoyol xdptec OmMOv @aiveTal M TAPOAACKTIKOTNTO TNG

TO10TNTOG GTOVG OTMWPMVEG.
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210 Kepdrawo 6 mapovoidlovtat ot yapteg avBopopiag kot YIVETOL GUOYETION TOV YUPTAOV
avBopopiog Le TOVG YAPTES TAPAYDOYNS TOV TPEYOVTOG ETOVC.

210 Kepdhoo 7 mapovotdlovtal ot yAPTEG TOV QUOIKMOV KOl YNUIKOV 1010THTOV Kol
NAEKTPIKNG AYOYOTNTOG TOL €0GPOoVG. Me Pdon ta Opla €mAPKEWNS TOV OpenTIK®V
otolyelov o010 £00.00G ONpovpyNONKay YAPTEC €QOPUOYNG OV OElYVOLV OE TOLEG
TEPLOYES TOL YOV Ta OpemtiKd oToryeia eival KdT® amd To Oplo. EMAPKELNG Kot ypeLdleTol
VoL EPAPLOGTOVV AMITAGLOTAL.

Kepdhiao 8 mapovoidlovtal ot mivakeg cuoyETiong UETOED TOPAy®YNS, TOWOTNTOG Kot
avBopopiog.

>10 Kepdhawo 9 yivetar avdAvon g ¥poviKig TOpOAAAKTIKOTNTOS GTIV TOPOY®YN Kol
omv mowwmta. H avdivon g ypovikng moporiioktikontag olevepyndnke oe tpia
oTAOWL: O) dNUIOVPYIN YOPTOV TAONG TOPAYM®YNG Kot TOOTNTAS, O1 0TTO{0l ONpovpyROnKay
YPNOUOTOUDVTIOS  TOVS UEGOVS OPOLS TV TIUMV oTo Tpia ¥pOVIO TOL TEPAUATOS Kol
dglyvouv TNV TaoT oV SLHOPPAOVETOL GTO LETPOVLEVO, LEYEDN oE KABE onuelo Tov aypov
B) onuovpyio 10TOYPOUUAT®OV TOV OEYVOLV TIG OPOPEG GTINV TOPAY®YN| KOl GTNV
TOWOTNTA OO YPOVIA GE XPOVIA Kot Y) SNUIOVPYio YOPTMOV YPOVIKNG TOPUAANKTIKOTNTOG
oL OElYVOLV TEPLOYES TOVL AYPOV TOL 1M TAPOUY®YN N M TOLOTNTO Eivol TAVE® 0mtd TO PECO
Opo Kol Yo To, TPiol £TN) TOV TEPAUOTOS KO TEPLOYES TOV M) TAPOY®YN 1] M ToldtnTal £fvan
KAT® 0o T0 HEGO OPO KoL Yia Ta. TPia £T1 TOL TEPAUATOGC.

>10 Kepdrawo 10 yivetar dwuywpiopdg tov onwpovev oe {oveg dlayeipiong pe Paon myv
mopayoyn. o to okomd avtd ypnopomomdnke 1o Aoyiopukdé MZA (Management Zone
Analyst).

210 Kepdiaro 11 dnpiovpyodvtan xapteg epapproyng Mmacpdtov pe to factkd Bpemticd
otoyeia alwto (N) kot kaio (K), pe Baon ta Opentikd otolygia OV ATOUOKPHVOVTOL OO
70 £00.POG TNV TPOTYOVLEVT XPOVIA LE TNV TOPAYWOYY).

Téhog ota Kepdaia 12, 13 kot 14 mwapovcsialovtal 1 avokePUAOi®ON, TO CUUTEPACUOTO

KOl 01 TPOTAGELG Y10 GLVEYLOT TNG £PEVVOG OVTICTOLYO.
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KE®AAAIO 2. ANAXKOITHXH THX BIBAIOI'PA®IAX

2.1. T'empyio Axprpeiog
I'ewpyio Axpipeiog (Precision Agriculture) eivon o véa uébodog diayeipiong tmv aypov
GUUOMVO, LE TNV OTOola Ot EIGPOES (PVTOPAPLLOKO, MTAGUOT, GTOPOG, VEPO APIELOTG) Kot
0l KOAMEPYNTIKES TPOKTIKEG EQAPUOLOVTOL AVAAOYQ LE TIG AVAYKEG TOL £0A(POVG KOl TMV
KOAALEPYEIDV KaOMDG 0vTEG dlapopomolovvTal 6to ydpo kot oto ypdvo (Whelan and
McBratney, 2000). Ot kbpiot otoyot g 'empyiag AxpiPeiog eivar:

e 1 avEnomn G amdd00NG TOV KAAMEPYELOV

e 1 Peitioon g mOOTNTAG TOV TAPAYOUEVMV TPOIOVIMV

® 1] IO ATOJOTIKY| YPNION TOV AYPOYNUIKADV

® 1 ££0KOVOUNGN TNG EVEPYELNG

e 1 mpoctacio Tov 56POVE Kl TV vEP®V omd TNV pOTTAVOT)

H 18¢a ™¢ drayeipiong  tUNUATOV TOL 0ypod cav EEx®PLoTh LOVAdQ OEV EVal KAVOVPYLa.
Av oke@tel Kaveig mola eltvar 1 IKpATEPT TEPLOYT TOL UTOPEL VoL dLoEPIOTEL QLT pUTopel
va gival ka0 @utd Eexymprotd kol o £00pog mov emmpedlel v avdmtuén tov. Avtd
akpPog Ekavov ot yempyol ta maAaidtepa xpovia Otav EomeEPVOV LE TO ¥EPL KAOE PLTO.
Inuepa emedn Exovv avéndel ot KaAMepyoOUeVEG EKTAGELS AOY® TOV OLVOTOTHTMOV TOV
£dmoe M ekunydvion, 7y va yiver dlayeipion o€ eninedo LT YPEBLETAl AVATTUYIEVN
teyvoroyio. H avdmruén g texvoroyiog TS TANPOPOPIKNG KOL TOV NAEKTPOVIK®OV £0MGE
®Onon oy avdantvén g l'eopyiog Axpipeiog

Me v expnydavion g yewpyiag Kot pExpt oNUEPE 1M SLEIPION TOV OYPOKTNUATOV
yivetan pe Paom Tovg HEGOVG OPOVG TNG TOPAYOYNS OAAL KOl TOV 1O10THT®V TOL £3APOVE
Kol TOV YOPOKTNPIOTIKGOV TG kaAlépyelos. H Paocikny vwoéBeon nftav 611 ot aypoi Ntav
opotopopeot. ITapdro mov ot aypdteg yvopllav OTL LANPYE OVOLOLOUOPOIN TOV AYPDV
TOVG 0eV ElYoV OPKETEG SLVOTOTNTES VO OPOPOTOCOVV TIG KAAAEPYNTIKES PPOVTIOES
COUQMVO, UE TIG TPAYUATIKEG OVAYKES TNG KOAAEPYEwS o€ KABe onueio tov aypod. H
teyvoroyio onpepa £xel ETACEL 6 €val eMimedo OV €ivar duvati 1 HETPNOT, T VAALON
Kot 1 Stoyelpon ™S TAPOAAAKTIKOTNTOG TOV 0YPOV.

H mpobmdBeon yw v  epapuoyn g lewpylog Axpieiog ko xot’ eméktoon v
gpapuoyn TV eilopomv ue petaPintéc dooeig (Variable Rate Application) givot yvéon ™

YOPIKNG TopordokTikotnToc. H Yopikn mopodlioktikdmta eivat 1 mopoAloKTiKOTNTO GE
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LETPOVUEVO  YOPOKTNPIOTIKE TNG KOAMEPYEWS Kot  TOL  €04QOVE OTO  YMPO.
[MTopolAoKTIKOTNTO VTAPYXEL GE OAOLG TOVG OyPOLG Kot pmopel va mapotnpndel ot
YOVILOTNTA. TOL €0GPOVS, TNV VYPOCID, GTN UNYOVIKH COLGTOCT TOV €0A(POVG, TNV
TOMOYPOPin, TNV OVATTVEN TOV PUTAOV Kol 6TOLG TANOVCUOVS exOpdV Ko acOeveLDV.

H mapoiroktikotnto ektoc amd yopikn pumopet va givar kot ypovikn (Blackmore, 2000,
Blackmore et al., 2003). T Tapdaderypo pepikés edapikég 1010TNTEG givar oTabepéc pe 1o
xPOvo N petafailovionr erdyiota amd xpdvo o ¥pdvo OTMG 1 OPYOVIKY OVGio Kol 1
UNYOVIKY] 60GTACT] TOL €JAPOVE. AALES 1010TNTEG OMMG T EMIMESN TOV VITPIK®OV KOl 1)
vypacio tov €ddpovg pmopel vo aAldlovv TOAL pe 10 ¥povo. Emiong n kotdotaon g
KaAMEpYELOG pmopel va petaffAnOel péco oe dpe.

H owovopwomta givar évag amd tovg mo omovdaiovg Adyovg mov e&gtalovtan yo v
petéfoaon amd tov mapodoctakd tpdémo dayeipiong ot l'ewpyio Axpieiag. Me v
[ewpyio Axpieiag pmopel va emNpeactel T0 KOGTOS TAPAYWOYNG KOl ) TPOGOS0G amd TNV
kaAAépyewo. ‘Etor vdpyet dvvotdtmra yio pHeyordTeEPES omodOGELS YPCULOTOLOVTIOG TIC
101ec €10p0éG OALG OVOKOTOVEUNEVES, Y10 101EG AMOJOCELS e LELWUEVES EGPOES 1] Yol
HEYOADTEPES ATOJOGELS LE LELWUEVES €16P0ES. O Tapaymyds TPEMEL VAL ATOPAGIGEL Yol TV
KataAANAOTEPN HEBOSO drayeipiong. Extog amd v amddoomn mpénet va emOIMEEL KAAVTEPT
Tol0TNTOL  TPOIOVTOV  YPNOUOTOIDOVTAG TIS €EI0P0EG OVAAOYD UE TIG OVAYKEG TV
kaAMepyewmv. Elvar yvootd o6t n éddeyn Opentikdv otoyeiov umopel va PEIDOGEL TV
aVATTUEN TOV PLTAOV KOl VO YELPOTEPEVGEL TNV TOWOTNTA TV TPOIOVTOV. AALL Kol 1)
nepicoelo. OpentikdV otoyeinv uropel va 0dnyfoel og kaxn Totdtnta koprndv (Jager and
Putter, 1999) aAAd ko1 mpoPfAquato otn @uteia (TAdylooua ortmpodv, gvacdncio ce
€x0povg).

[Tapora ovtd T0 YEYOVOG OTL £vag aypOG €xEl TOPOUAAAKTIKOTNTO OV ONUOIVEL TAVTO OTL
&xel vonua va epoppootel l'ewpyia Axpipeiag. [Ipémer apyucd va petpndel to péyebog g
TOPOALOKTIKOTNTOC, OTN ouvéyxel vo. PpeBodv ot outieg mov mPoKaAOVV vt TNV
TOPOALOKTIKOTNTO Ko TéAOG vo  Ppebel tpodmog vy va  yiver dwayeipion g
TOPOAAAKTIKOTNTOG,

O1 e16poég mov epapudlovior onpepa pe petafantég 06celg ivar ta Mmdospato (Miller et
al., 2003, Welsh et al., 2003a, Welsh et al., 2003b, Wood et al., 2003, Zaman et al., 2005,
Shumann et al., 2006), ta putopdappaxe (Miller and Salyani, 2005, Sollaneles et al., 2006),
10 vepo apdevong (Perry et al., 2002) kot o owdpog (Mason et al., 2007). H epappoyn tov
glopodv pe peTafAntég 000l €xel ¢ OTOYO TNV MPOOTAGio TOV TEPPAAAOVTOG

(Bongiovanni and Lowenberg-Deboer, 2004). ' topdadetypo pe v epapuoyn aldtov pe
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petafAntég 60celg pmopel va peiwbel 1o N mov epoappoletar ko vo pewwbet to N og
evaioOnteg mepoyés ywpig va pewwbel 1o owovopkd omotédecpa. Emiong pe v
EQUPUOYT EVIOLOKTOVDV Kot {ILoVIOKTOVOV e HETOPANTEG 000GELS umopel va peiwbovv ot
TocOTNTEG OV £Qaprolovtal agod epapuolovtal puoévo kel mov gival amoapaitnra.

Ot teyvoroyieg mov ypnowwomotel n F'ewpyla Axpipeiag éxovv oyéon pe OAa ta oTASIL
TAPOYWYNG OO TNV OTOPA PEXPL TNV CLYKOLLON Kol gtvor ot €ENG:

e GPS ka1 GIS. Eivar ocvotiuato mov emtpémovy v akpipn yoptoypdenon tomv
aypOV KoL TV pUNVEID TNG TOPUAAIKTIKOTNTOS TOV AypPDV

e  Xoaptoypaenomn moapaywyns. Me tn xoptoypaenomn mopaymyng yivetar Kotaypoen
Kot GUAAOYN EOOUEVMV TG TOPAYMYNG amd GLYKEKPIUEVES BEGELS GTOV OYpd

e  Xoptoypdenon edoQK®V WOTNTOV He TV omola yivetol Kataypaen TNg
YOVILOTNTAG TOV OYpOV

o  XopTtoypaenon MAEKTIPIKNG OyOYWOTNTAS TOV €3AQOVG. XMuepa, pio amd Tig
AMAOVCTEPES KOl OIKOVOUIKOTEPEG UETPNOES TOPUUETPOV TOV  €0GPOVG TOV
ypnowonoteitar otn yewpyio akpieiog eivar ovtn NG EOVOUEVIKNG NAEKTPIKNG
ayoyipoémrag (ECa). H patvopeviki nAEKTPIKY ay®YdTTa ToV £3G(QOVG EVOTTOLEl
éva. gupliTtEPO  GOVOAO Tmopaydviov mov emmpedlovv TNV TOPOY®YY|  HOG
KOAMEPYELNG. XTOVS TAPAYOVTES VTOVG TEPIAALPAVETOL 1) TEPIEKTIKOTNTA GE VEPO,
N unxavikn evotacn tov eddpovg (Williams et al., 1987) n opyovikn ovoia (Janes et
al., 1994), to PBaboc oxinpot opifovta, CEC (McBride et al., 1990), aiatdémra
koG kot ta aviolha&uyo aoféotio kot payvioro (Lund et al., 1999). H
HETAPANTOTNTO OA®V OLTOV TOV TOPAYOVI®OV GTNV EKTAGT TOL Y®PAEoL &ival
mBovov vo mpokaAel v avtictoyn petafintotmro g mopaymyns. H
YOPTOYPAPNON TG NAEKTPIKNG Ay@YILOTNTOG WITOPEL vau Yivel EDKOAN LLE TN GVVOEDT)
LG GLOKELNG UETPNONG OYOYILOTNTOS TTAVEO ©E TOPEAKOUEVO OyMUO Kot TNV
TPOCAPLOYY EVOG OEKTY EVIOTIGHOV Yewypapikng 0éong (GPS).

e Tnlemoxkdémon. Me v TnAEmokOmon GLAAEYOvVIOL TANpoopieg Yo Eva
avtikeipevo yoplg va vrapyxet emoen. Ot dvo mo ocvvnbwopéveg pébodot
TAEMoKOmIoNG  €ivol ol agpoPmToypaPie kol ol dopveopkés ewkoveg. H
niektpopoyvnTikn axtivoBoAiia ivor 1o Pacikd ototyeio g tmiemokomions. Otav
N NAEKTPOLOYVNTIKY] aKTvOPoAia £pyetal o€ emapn HE €va OVTIKEINEVO Umopel va
avaxkilootel, vo amoppoendel 1 va d1EABel. AvALoya LLE TO OVTIKEILEVO GTO OTOI0

TPOOTIUMTEL 1| MAEKTPOUAYVNTIKY] OKTIVOPOAID, Ol0MOPETIKA UNAKN KOUOTOG TNG
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akTvoPoAiag avidpohv pe SEOpeTKdO TPOMO. MEeTpOVTAG TNV OVOKAMUEVY
akTvoPoAic amd To QUTE pmopovUE Vo GVAAEEOLUE TANpPoQoOpieg YL TNV
TEPLEKTIKOTNTA TOV QUTIK®OV 10TOV GE VEPO, Y10, TN OPENTIKY KOTAGTOCT TOV QLTOV
KOl Yo QAL YOPOKTNPLOTIKE TV QUTOV. [ T0 Adyo avtd ypnoipomotoHvtal Ot
deikteg PAdomong mov eivar pobnpotikol cuVOVAGHOT KAVOALDV (QOCUATIKOV
TEPLOYDV), Kuping Tov Kovtvod vrépudpov (NIR) kot tov gpvBpod (R), d6mwg o
delktng kavovikomomuévng dopopdc NDVI= (NIR- R)/ (NIR+ R). Mg tov NDVI
€YOVLE UL OVTIKEWEVIKT Topovsioon TG (ovTtavig PAACTNONG MOTE VO LITOPOVLLE
va mapakorlovbovue v €EEMEN ™G Katd TN S1dpKelo Tov PLOAOYIKOD KOKAOL T®V
QLTOV, Vo avayvopilovpe kKot vo dtayopilovpe TIG SIUPOPES KAAMEPYEIEG KOl VOl
€10dyove ddOUEVO TNAETIOKOTIONG GE Oy POKALUATIKA LOVTELQ.

e Teyvoloyia dwapopomoloduevng oo6ong (Variable Rate Application). Mg v
teXvoLoYio VTN 01 E16P0ES EPAPLOLOVTUL GTOV AYPO GE SLOPOPETIKEG OOGELS OTIC
SAPOPES TEPLOYES TOL AYPOV AVAAOYO LE TIC OVAYKES TG KAOE meployng. Ymapyovv
dvo péBodot texvoroyiag dtapopomotovuevng 06ons: Paciopuévn oe ¥apTec Kot
Bacwopévn oe awsntipec. H Paciopévn oe xapteg omontel €va yaptn €QOpPUOYNG
(prescription map) ot évo. GPS mov kabopiler ™ 0éon otov aypd. Kabobg to
punyavnue Tov e@apurolet Tig E16poég mpoympd otov aypod aArdlel ™ doom pe Paon
T0 XGptNn €QUPUOYNS (TIC cvvTETAYHEVES TV (ovav dayeiptong) . H pébodog mov
Boaciletar oe aicOnmpeg dev amoutel ovte yaptn ovte GPS. AwcOntmpeg sivon
TOMOOETNEVOL BTN UNYOVT] EPOPLOYNG KOl LETPOVV YOPAKTNPIGTIKA TOV £0GPOLS N
g KoAAEpyelag kabmg kveitonr otov aypd. H minpogopia petadidetor ce éva
TPOYPALLLLO TTOV VITOAOYILEL TIG AVAYKES TOVL £OAPOVE N TV PLTOV KOl LETOPEPEL TNV

TANPoQopia 6e po S1ATasn EPAPIOYNG TOL OLOVEEL TIG EICPOLC.
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2.2. Moykoopo Xvotnpa [pocdopispod Oéeng (Global Positioning System, GPS)

2.2.1. Ietopikn avadopoun

Me 10V 0po d0pLPOPIKOC EVTOTIGUOG BEGNC €VVOEITAL O TPOGIIOPIGUOS TOV AMOAVTOV KO
OYETIKOV GUVIETAYUEVOV ONUEI®V pHe TNV enelepyacio HETPNOEDV TPOG N AmO TEYVNTOVG
dopvedpovg (MavtéAng kot aAlot, 2004).

Ol TpOTEG EPAPLOYEC ELPAVIGTNKAV OTIS 0PYES TNG oeKaeTiag Tov 1960 pe mpoPAnuota
AOY® TOL EENPETIKA LLEYAAOV YPOVOL TOPATNPNCEMV KoL TNG YOUNANG axpipetlag.

To 1964 10 vavtikd tov HITA gykoviace to dtootnuikd chotnua mhonynong Transit, mov
Aettovpyel axoun kot orjuepa. O dopveopot Bpickovial o€ YoUUNAN TPOYLA Kol TO GOCTNUO
dgv gtvan mhvta dwbéoipo. H apyn Aettovpylag Paciletarl otn pétpnon g cuyvotntag Tov
ofuartog pe to pawvopevo Doppler (Iavtédng kat dAlot, 2004).

Kotd 1t Odexoetia tov 1960 avomtoydnke éva GAlo mpdypoppo tov ApepKovikoD
vootikoV, to Tiamation, otdéyog Tov omoiov Mrav vo Tapéyel dVGOACTUTH OESOUEVQ.
TAONYNoNG Kot TposavatoAspov. Tavtoypova, n agpomopia tov HITA deényoye peréreg
YL TNV avAmTTUEN £VOG TPIGOIGTATOV GUGTILOTOS TPOGOVATOAMG OV ovopalopevov 621B.
To 1975 ta 600 mopamdve TPoypAULOTE gvoTtomOnkay vrd TV aryida TG aepomopiog
tov HIIA, mpoxeywévov va omuovpynfel éva ovomuo mwov 0Oa  pmopovoe va
xpnowonomBel yio otpatiwtikods okomovg, t0 GPS. Ta mpdTto SOKWACTIKO GOt
petoddOnkov and tov Navigation Test Satellite 8, tov Iovvio tov 1977. L cvvéyeto
ekto&evnkav o opdoo 6opLPOPWV, TPOKELUEVOD VO LIAPEEL KOAVTEPN KOl TUKVOTEPN
KAvy.

IMuepa vwhpPYovV Ge YPNON TPIC OOPLPOPIKA GULOGTHUOTN: TO TOAOLOTEPO TOV OEV
TPOGPEPETAL Y10 YEMOOITIKEG €QAPUOYEG cvatnuo Transit kot to vedtepo GPS, mov
ypNoonoteitor TAEOV Yo KaONUEPIVEG YEMOOTIKEG epyaocies, kabdg kol to 100G
teyvoloyiag powowd GLONASS. Emiong Bpioketor vad KoTAGKELN] TO EVPOTAIKO

ovotuo Galileo.

2.2.2. Asrtovpyika pnépn tov GPS

To GPS amote)eitor amd tpia HéEPN: TO SOPLEOPIKO TUNLM, TO TULO EAEYXOV KOL TO TUNLOL
xpiong.

To dopveopkd Tpfqpa amotereitar amd 24 S0pLPOPOVLES TOV KIVOUVTIOL GE TPOYLL YOP®
amd 1 yn o€ andctacn 20200km whve and v empdveln g yng. Kabe dopvedpog kdvet

po TEPLETPOPY] YOp® amd ™ yn kébe 12 dpeg. O dopveodpotl akorovBovve 6 tpoyiég pe 4
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dopueopovg oe kébe Tpoyldt. Avty M SwTaén TOV dopLvPOp®V  €EACPOAIlEL OTL
TOVAdYIoTOV 4 SopLEOPOL Bal GTEAVOLY GNIOL G OTTOLOONTOTE onueio TG YNng 24 dpeg ™
pépa.

Kdabe dopupopog exméumet padtokvpato otnv ovyvomta Li1=157542 MHz «o
L>=1227,60 MHz. Ta padiokdpato ToE0g00VY e TNV TOYLTNTO TOL POTOC GTO KEVO Kol
pe ehaepd pikpdTEPN TOYVTNTO GTNV OTHOCOaApa TG YNnS. To onua Li mepiéyet €vav
axppn kodiko tov C/A (Coarsel/Acquisition Code). To oqua L2 @épel udévo tov KoK
P(Precise Code) ka1 ypnoipomoteitat yioo v d10pbmon ¢ kabvotépnong tov onuatoy
ov o@eiketoan otV woceapa. Kot ot dVo avtol K®OIKES YPNOUOTOIOVVTIOL Yol TN
HETPNON TNG AmOGTOONG HETAED d0pLPOPOL Kot OEKTN. EKTOG amd Toug Tapamdve KdOKeg
vITapyet kot o kdkog oedopévov D (Data Code) mov vreptifetar ot onfpoto L1 kot Lo
Kot wopExeL O1dpopeg TANPoPopieg OTMG Ty Yo TNV TPOPAeyn ¢ BEong Tov dopvEdpPov
KdOe oTiyun, Ypovikég KaBLOTEPNOELS TOV SOPLPOPIKMDY YPOVOUETP®V K.o. (Agppavng,
1999). O «d@Oe dopvpopog eivan emiong eEomMopévoc e 4 atopkd poAdylo (600 Kousiov
Kot ovo povPudiov). Ta atopkd pordywn perpodv to Ypoévo pe PAom TG PLOIKEG
TEPLOOIKES KIVIGELS TOV OTOU®V Kot glvar peyding axpiPeioc.

Ot dopveopol dabétovy €MIONG GLOTNUOTO EMIKOIVOVIOV, LTOAOYIGTEG Kot Oldpopa
BonOntikd cvotuata. Avo niakoi cuccwpevtéc TapEyovv oy 710 W mov amouteiton
Yo TNV AEITOLPYIL TOV CLGTNUATOV EAEYYOVL.

To Tufqpa eréyyov anoteAeitor and ToVg emiyelovg 6TaBODS OV Elval TPLOV EOMV: O
KevTpikog otabuodc eléyyov mov Ppicketan oto Colorado Springs twv HITA, ot 5 otabuoi
napakorovdnong (Colorado Springs, Xapan, vicog Ascension 6to votio ATAOVIIKO,
Diego Garcia otov Ivoiko, Kwajelein oto votio Epnvikd ) kot ot 3 otabpoi eléyyov
(Ascension, Diego Garcia, Kwajalein).

Ot otafpol mapakorlovnong elvar epodtacuévol pe dEKTEG TOL AAUPAVOLY TOL GHHOTO
OV EKTEUTOVYV  GLVEYMS Ol dopvEOPOL, To Omoiol HETO amd KOmown emesepyacio
petadidovtor otov Kevipikd otafud eléyyov. O kevipikdg otabpdg eAEyyov ypnNoLoToLEt
aVTEG TIG TANPOEOPIES Yo Vo LTOAOYicEL TIG akpiPelg TPoylEg TV dopLEOPMV Kol V.
evnuepaVveL Ta onpota TAoynong (Aepudvng, 1999).

To Tpfqpoe gpfiong anoteieiton amd TOVG YPNOTES TOL £vVOl O1 TOAITEG KOl O GTPATOC TOL
ypnooroovv 1o GPS yia tov mpocsdiopiopd g 0éong evdg avOpdmov 1 €vOg OyNUATOG
ot yN. Ot déktec GPS mov ypnotpomolovy ot moAiteg dev ypetdlovtor ddela Agttovpyiog
enewdn Oev otélvouv onuata oAAd povo AauBdvovv onuata. Emiong dev vmdpyet

OIKOVOUIKY| ETPEPLVON Yio TNV YPNOT TV 00pLPOPIK®VY onudtmv Tov GPS.
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2.2.3. Tpomoc npocdopionov O<onc pe to GPS

O1 dékteg tov GPS éyovv ) dvvatdtnta pétpnong tov P kaw tov C/A kddika. Eva
axpPéc avtiypapo tov kmdko P 1| C/A mapdyetal eomTEPIKA 6TO OEKTH. XTI GUVEXELN O
O€KTNG TPOooTabel Vo GUCYETICEL TO SIKO TOV ECAOTEPIKO KDIIKA LLE TO ONLO TOV AapPAver
amd to dopveopo. 'Etotl petpdror o xpovog AeiEng Tov GHUATOS TOL d0pLPOPoL. Me v
avayvoon Kot amokmdtkonroinon tov D kddka o dEKTNG umopel vo avayvopicel Kol
OTLYUN TNG EKTOUTNG TOV GNUOTOG amtd To dopvPOpo. H dtapopd tov ypdvov deiéng Ko
TOV XpOVOL ekmoumng Kabopilel 10 ypdvo mov ypeldletal T0 ONUA VO SOVOGEL TV
amooTacn dopvPopov déktr. [ToAlamlacidloviag to ¥pdvo avTd pE TNV TOYVTNTO TOV
QMOTOG UTOPOVLLE VO VTTOAOYICOVLE TNV ATOGTACT] dOPLPOPOL JEKTY|, L0 YEVOOUTOGTOO
mov mePMaUPaveEl TOAADV €3GV KOBLGTEPNGES TOL ONUATOS, OM®G ovaPEPONKE
nponyovpévms. Ot Bécelc Tov dopuPopmV Opmg elvarl Yvootés (amd Tov D kddika) oe
YDOPO Kot YpOVO, UTOPOVLE CUVERMG Vo kKabopicovpe T BEom €vOg OEKTN AV LETPTIGOVUE
TOVTOYPOVE.  TECCEPELS  WYELOOOTMOOTAGEL, TPOG  TEGGEPES  OOPLPOPOVS.  AnAadn
yvopilovtag v amndcotacn evog onueiov amd €va dopvedpo T0TE TO onueio awtd
Bpioketon mave o€ o ceaipo pe KEVIPO TO d0pLEOPO Kol OTOGTOCT 161 LE OLTY TOV
onueiov. I'vopilovtag v andctocn amd 600 dopvPopovg T0 onueio Ppioketal oe Eva
KOKAO oL glvar to onpeio Toung TV Vo cpapdv. I'vopilovtag v andctacn ond Tpelg
dopueopovg to onueio PplokeTon 6TO0 ONUEID TOUNG TOV TPLOV GPALP®V OV givar dVO
onpeia. To éva and ta dvo onueia eivar to {ntovpevo kabn¢ Ppioketor 6T EMPAVELD TNG
Ms. Onmg Aoyw tov Aabdv oty extipnon g andctacng and kdbe 60pvPOPO Ol TPELG
OTOGTAGELG TOV UETPAUE OO TOVGS TPELG S0pLPOPoLS dev kaBopilovv éva onpeio aArd Eva
tpiyovo (Ewoéva 2.1 ). T 10 Adyo avtd ypnoiponoleitor to onuo ond €va TéTapTo
dopLPOPo Yo va. PerTidoel v extipnon g 0éong tov onueiov. Me tov TpoéTO OWTO
YPNOLUOTOIDVTOS CHOTO OO TECGEPELS OOPLPOPOLS UTOPEL VaL Yivel ekTipmom g 0éong

evog onueiov ot YN (YE®YPAPIKO UNKOG, YEMYPUPIKO TAATOG KOl VYOUETPO).
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Ewova 2.1 M£6odog tpocdiopiopov Béomng pe 1o GPS

Differential Global Positioning System (DGPS)

To DGPS &givan évag tomog GPS mov ypnoipomotel évo ofjpo amd EntyElovg SEKTEG Yo va,
dopbaoet 1o opdApa mov vrdpyet (Ewkdva 2.2). To ofjpa avtd mpoépyetor omd eniyglong
otafpovg Tov omoiwv 1 Béon etvan yvowot Kot Aapfdvovtag ot idtot To o amd Tovg
dopLPOPOLG Kdvouy TN ddpHwon kan exméumovy to cpaipa. H axpifeia tov cvetiuotog

sivon ad 30cm-1m.

Ewéva 2.2 Differential Global Positioning System (DGPS)
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Real Time Kinematic GPS (RTK)
To RTK GPS &givan pia teyvikn mpocdiopiopod Béong mov Paciletor otn pétpnon tov
eépovtog onuatog tov GPS, omov évoc emiysiog otabuoc mapéyer ) 010pbwon ot

TPOyHOTIKO ¥povo ue axpifeta oxoun kot evog ekotooton (Ewova 2.3).

Ewova 2.3 Real Time Kinematic GPS

2.2.4. Eoapnoyéc tov GPS otn I'ewpyio Axpipcioc

¥m Tewpyla AxpiBelog éxer peydin onuoacio n wAnpogopia oyetkd pe tn 0éom evog
oyNUOTog KaBMdG Kiveital otov aypd kot ovtd eivar dvvatd va yiver yapn oto GPS.
Ynrdpyoovv dudpopes epappoyés tov GPS ot Tewpyia AxkpiBeiog Ommg dnuovpyia
TEPLYPAULOTOS QypDV, TOPAKOAOVONOT KOAMEPYEIDV Kol GOVOEST LE TO OMUEiD TOV
aypov, YaPTOYPAPNOT EAPOVE, YopToYpdpnon mapaywyns. O eEomoloudg meptlapupavet
éva déktn GPS n DGPS, po cvokevn yio amoBnkevorn g mAnpoopiag (my évog
eopntdég H/Y), kot Aoyiopkd yio tn dnpovpyio ko anekovion yoptov. O déktg GPS
He TV Kepaia Tov TomoHeTovvTon 6TO OYNUe TOV Kiveital oTov aypo.

IMa ™ onuovpyia mTEPYPAUUATOG TOV OypoD OTAQ O TOPAYWOYOS TEPTATA 1| 0ONYEL YOP®
and tov aypd pe 1o GPS kot tov eopntd  H/Y ywn vo koataypdyel tao dedopéva. Xn
ouvéyela divel éva dvopo 6To TEPTYPALO OO0 LE TO OVOLLO TOL OypOoL Kol 0mobnkevet

T OEOOUEVL.
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Me tov 1010 €£omAMGUO OV YPNOUYLOTOIEITOL YIo TO TEPTYPOUUO O TOPAYWOYOS TEPTOTA
otov aypd Kot Kotoypdeel otn dldpkeld ™G PAACTIKNG TEPLOOOL TIG TEPLOYEG TOL
vrdpyovv Qildvia, TpoPAnuata pe €x8polc kot achiveleg 1| TpoPANUATO LE TPOPOTEVIES.
Koataypagpovtog i B€6€1C TOL LIAPYOVY TO TAPUTAVE® TPOPANLATA, O TAPUY®YOS UTOPEL
VO EMIOTPEYEL KO EQPUPUOCEL TO KATOAANAQ OypOYNUIKA 1 GAAES KOUAMEPYNTIKES
(QPOVTIOEC.

[Ma ™ yoptoypdonon eddpovg to GPS ypnoonoleiton yio v Katoypagn g 8€ong mov
AapPavovtor to delypato €0GQOVE Kol GTNV GLVEXEW O@POV YivEL 1 OVAALCY TOV
OEYUATOV OTO  €00POAOYIKO  EPYOCTNPIO  ONUIOVPYOLVTAL Ol  avTioTOUYol YApTES
YPNOLOTOIOVTAG KATAAANAO AOYIGUIKO Yia TV dnpovpyio yopTmv.

[Na v yaptoypdonon mapaymyng 1o GPS pali pe awoOnmpeg pong tov vAkod o1n
pnyovn Kot €vol GUGTNHO. KATOYPOENS TS PONG, TOL TAATOLS €pyaciag, TNG ToXVTNTOG
gpyaoiag Kot g avtiotoryng 0éong mov tpocapudlovtal GTIC UNYavEeG GLYKOUONG UTopet
va yivel n Kotaypoaen g mopaywyns oe kébe 0éon tov aypod Kol GTI GLVEXELD Vo
onpovpynBovv ot avtictoyor xdpteg mapaymyns. llepiocdtepec Aemtopépeleg v ™)
XOPTOYPAPNON €OGPOVS KOt TN YuPTOYPAeNon mapaywyns Ba avapepboldv ota emdpeva
KEQAAOLOL.

Ext6g amd v kotaypagn g 0éong evog oxnuatog to GPS pmopet va ypnoyoromOel yio
va BonOnoet omv mhonynon Kot v kabodnynomn &vOog OYNUATOS GTOV aypd. XTnV
Teowpyia Axpipeiog avtopoto cvotnuato kabodnynong 