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Tpipeine Zuppovicvriky Emrpomy

Laxeiiapiov-Maxpavrovixy Mapia, Kabnyimpu, Tpjpe Feoroviag Gunalg Hapayoyig
xat Aypotikod [lepifiiiovrog Tavemompiov ©eoocudiag, pe yvooTikd
avuikeipevo «Apdedoeig-Srpayyioes-Ydpaviuas, Empiérovoa mg Swrpifiie.

TOpomovkog Xpijotog, Opdupog Kabthpynmig, Tupipe  Aypovopmy  xar  Toroypagpov
Mungavikav, Tohvtepvikn Lyoin Aperoteision Havemempion Geoaaiovixng,
pe yvootikd avokeipevo «f zopyua) Yopavium, péioc.

Kapavioovieg Nedpyrog, Kabypmoe, Tijpe Adwroinans Puaikav [opov kat empykg
Mugaviig, Toptag Augeipiong Yéauxav [opov eorovikon [Navemompion
Abhvav, péiog.

Eatapeiss EZetastin) Emrpomi

Laxeihapiov-Maxpavioviaky Mapia, Kabnyrpu, Tpjpa Newroviag Puruaig Hapayoyig
kat  Ayporwod llepif@idovrog lNavemompion Oeoocahing, pe yvooTikd
avrikeipevo «Apoevoeig-Lrpayyioens-Yopavinway, Emfitrovoa e dwrpifhic.

TQuorovkog Xprotog, Opdryog Kabnpmuie, Twjpe  Aypovopwy ke Toroypagov
Mugavikaw, Hokvrepvikn Lyohn Apwototeieion Havemompuion Oeooaiovikng,
pe  yvoonkd  avokeipevo ol eopywa)  Ydpuviwapy,  pgkog  Tpipeiong
Zuppovievtine Emrpomic.

Kapavroiviag edpyog, Kabnpmrie, Tuqpa ASwroinong Puaikdv [Mopov xar Nempyixie
Muyavikig, Topdag Awgeipiong Yoanxav [Mopoy Fewrovikod [Tavematmpion
Abva, peiog Tpipeioine Zupfovievtiaie Emrpomic.

Zakriong Nedpywog, Kabpmuoie, Toptag Eyyeioy BeAtudoewv, Edapoloyiag xat eopyikig
Mipavixie, Tunpa Femmoviag, Zyohn Newtepaxoy Emompdv Apiotoreieion
[Navemompion Ocooakovikng, pe yvoonkd avokeipevo  «Poraver)  xau
Y rofaOon Edapavn, pékog.

Anpipxon Avllotvha, Avarinporpue Kabhypyiepue, Tpnpa Feoroviag ®uteaig Hapayopis kat
Aypotikod Hepifariovrog HNavemompion Geooaiiog, pe yvooTIKG avVIIKEPEVO
«Edaporoyia pe Eppaon o Xnpeia Edagoven, péhog.

Karafpovluvme lodavwne, Exikovpog Kabhpmoie, Tipe Awgeipong lNepifaiiovrog xat
Duoway  [opov  Tlevemampion  loavwivey, pe yvootikd  aviikeipevo
«Eyedwopde kut Awyeipion yno», pilog.

Kavaxovdne Baoikewg, Aéxtopag, Tjpa Tolwway Migavikav, odvtegvik) Lyohi
Havemompiov Gcocariag, pe yvootukd avokeipevo «Mageipion Yadyouoy

Yoankaw [opovn, péioc.
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Xpiarog A, lluravikoidion

Meypietomoinen T8 evEpYEIEKIS OQELEIES 0l TNV Kallgpyeiae Ton
EVEPYELEKOD UTOD adpyon pe evguil pilpnen dpocveng
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L

IHHEPIAHYH

HMoravikordov, X. 2009. Meyiotoroinon mg evepyelakis OQEALWS amnd v
KaALEPYEWL TOV  EvepyElakoD @Qutol odpyov pe svgui pbluon dpdevongc.
Awaktopi) Awatpip, Havemonjjuo Oeaocakiag, N. lovie Maywoiag,

Apibpoc npokatapruxov ceridov: 23

Tovohikoe apibpde oeridmv: 319

Aplpde mvakmv: 26

Apilpde eixovov: 55

Apripoc fifloypagikdv naparopndv: 365

H gpijon tov cvpfankdv popeov evépyeag &yea dnpovpyiost apofinpata
onog 1o @avopevo tov Oeppoxmmiov, 1 62w Ppoyn kar @ria, [apdhinia n
efavrinon tov arobepdrov aetpeiaiov, puowkol aepiov km avipaxa, kabhotonv
EMTAKTIKY 1) ZpNon eveliaktikov poppav evipyswag. [aykoopmes oopgpoviee,
svponaikts  odnyiec xat  ebvikée  vopolesiec emfailovv, mpoteivouy Kut
evllappiivovy v mopayey]  EVEpYEWG  amd  avave®owpes  myes.
H Buopdla amoterei pia aveEavrinm myyn evépyewag n onoia pali pe my ok,
My Nhakn xar @hheg yapukmpiletar og apacviy myyn evépyewas Kal oupfaiien
ATV KAAyT HEPOVE TOV TUVELOS HVEAVOUEVIV EVEPYEILKDV aVayKbV.

H aratdin tov vepon, Kupiog and 1) epupproy) Tov ahdnotoy apdedoemy,
emPaier my Ay RETPOV QVTIHETOMONS TOV GuyKekpipévoy xpofiipatos. H
pon pedddov arodoTKOTEPNS EQUpPROYNS Tov apdevtikolh vepov, o axpifing
VAOLONIGPAS TV aVaYKGOV TOV KaAMEPYEIDY GE VEPO Kat 1] KaAMEPYEIL PUTOY OV
deiyvouv avoy] oty EAAEIYT vEPOD GmOTEAODV HEPIKE omd e peéTpa Y TV
avTiperemon v xpoflipatoc me onatding tov vepod. M and tig pebddovg
anOdOTIKTC EQappoyic Tov apdsvnikon vepol sivir kat 1 otdydnv @pdevon,

MENMETONOIHEH THE ENEPIEIAKHE (MEAEIAL ALIO THN KAAAEPTEIA TOY ENEPIEIAKOY DYTOY
LOPTOY ME EYDYH PYSMIEH APAEYEHL
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smpaveakt) kal vaoyewe. H vadyea otaydny dpdevon amotekel aapuilayy e
avtrictoyme  smpavewaxne  epappdloviac 1o apdevtikd  vepd S péom
aralakmeopov ayeyev xov toroletodviar oe Suipopa faln xate and my
em@avele tov edagovs. O cuvbvaopds tov pedddov autdv pe tExvoloyikd
EMTIEVYPATH GUVERAYETAL TNV PEINOT] TOV KOGTOVS Rapaywyie vad my npoiindlcon
OTL Ta CUGTIHATA OPYAVEVOVTAL, AEITOVPYODY KUl GUVITIPOVUVIUL KAVOVIK(L.

H exadvnon mg mepovoug epevvag £ywe ya va afwokoynlel: «) 1
KUAMEPYEWL TOU EVEPYEWKOD @uTOL adpyov vad cuvbhxes yewpyiag yapunhov
awopodv, B) n exidpaon m¢ eldeppanxis dpdevong pe ng pebodovg
EMUPAVEIUKTC KUl VROYEWS OTdydny apdevone omy avamtudn Kal xapuyoyr
Propdlag touv guron adpyov, ¥) N pébodoc empavelaxic otaydny apdevene pe myv
pnon aetnuipe pérpnone vypaciag edaovs, 8) 1 exidpacn SwopeTKbY
Sdoceomv apdevong oy avartuin kal rapayeyn fopdlag tov evepyeiakon QuTon
adpyov, £) 1 GHYKPION TN DAGYEWS KAl EMPAVEIRKNS oTaydny dpdevang pe dpoue
£E0IKOVOUNIONS KAt amodoTIKOTNTAS 1PNONG VEPOL 010 adpyo, oT) 1) GVYKpPIoN S
spappoyne ey ddoemv apdevanc pe 1) pElodo ™C VAOYEWNS Katl EMPAVEIKTS
otaydny apdevong pe dpovg owovopikons, £) n pébodog vrokoyiopon tou deiktm
PUALIKTIC EMQAVEWS HE TV MY YNPUKOV QoTOYpapuby Kat Ty enclepyacia pe
o apdypappa AutoCAD, 1) n avartvln poviion apofieyns me rapaywyic me
KaAMEPYEWS HE TV £Quppoy) TS TOAAamANG Ypuppkig raivdpopnone. Tekkog
OKOTOS TS EpYaciac eival 1) HEYIGTOROINGT TS EVEPYEINKIS WQEALWRS ard TV
KAAAEPYELL TOV EVEPYEWXKOD GUTOL GOpyoL pe oot} pubiuen apdevonc.

H épevva mpaypatomomnke oe aepapanikd aypd tov AYpOKTHATOL TOD
[avemampiov Oeaouhiac amy aepoy Beieotivow, tov vopod Maywneiag. Lrov
CUYKEKPIREVO TEPApaTiKG aypd apaypatono)inke EyKatdoTacT) 100 EMQAVELIKOD
Kai DAOYEOL GLOTHRATOS otaydny apdevone xabibe ka1 tomobimon twv
wotnoipev pétpnong mg edaikie vypaciuag aArd Kat TV CLGTIRATOS TATPOVS
auropaTonoinone TS EmQavewks  otaydny  apdeveons.  H o £peuvva
apaypatorominke Tig kalhliepynukic aeprddovg 2007, 2008 xar 2009, To £dagpog
Nray appomides £mg apythommihocs,

To aepapanikd oxfdio 70V EQUPPOCTIKE HTav TAPOS TUXHIOTOMMEVES
op@dec pe eatd petayepiceg oe réooepic exavainiyels. Or petayepicels mov

epappooray Nrav: a) Yadyewa otdydnv apdevon pe oo apdevong ion pe 100%
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v avaykov mg kerhdpyoag (Y100), B) Yaoyew otaydnv dpdevon pe
epappolopevn doan apdevang ion pe 1o 70% mg ET (Y70), y) Yadyew otdyony
apdevon pe doan apdevang ion pe to 50% me ET (Y50), ) Emgavewx) otaydnv
apdevon pe d6on apdevong ion pe 1o 100% we ET (E100), paprupug, &)
Empavewaxi oraydny apdevon pe doom apdevong ion pe to 70% mg ET (E70), o1)
Empavewaxty otaydny apdevan pe ddan @pdevong ion pe 1o 50% mge ET (E50), {)
[Tpee auTopatomompuevn sm@avelakt] otaydny dapdevon pe epuppolopevn
rocOTTa vepol ion pe o 100% tov avaykav e kalhiépyswag,

O1 ayoyol epuppoyic yie T0 vAOYEW OovOMua otaydny  apdevong
tomolemfnkay  pe  edikdé  vaedapobim oe Paboc 045m. To vixd mov
gpnoporoniinke yie TV Kataokent) toug fray roivabviivio, xkar 1 Siapetpis
toug frav 20mm evée 1 waron] toug Nrav 1,6m. Or ayeyol epappoyns eiyay
evoopatopivons avtoxabapilopevous kur avtopuOulopevovs otahaktipes pe
aapoyn 2,3L/h ae éva sdpog misons petald 0,5 fog 1,0Atm,

O vrokoyiopdc g efanuoodwnvors  avagopiac  (ET,) xat o
ApOYPapPATIGNOS TV apdetocwv Eyve pe v pebodokoyia tov efatmoipetpon
wrov A. H pebodoroyia avti epuppdommke v tov vaoloyiopd me doong
(APOEVONG Y1 TIC PETUYEPIOEIS OTIC OMOIES KAADTTOVIAY TO GUVOLO TV avayKOV
toug oe vepd (E100 xar Y100). H 86on apdevone otnc petayepioss mov
apdehinray EAAEPPHATIKG VROAOYIOTNKE (G TOGOGTO ¢ TApovg S6oNS dpdevorg.
Y pstageipion A100 1 8601 apdevone kabopiomke and tov pudpd efavrinong
e edu@iknc vypaoiag OmmS avt Kataypdpoviav axd tov awwlnmipa perpnong
vypaciag edapove. H apdevon tov £81 and g extd petayepioag yvotave xade
dvo nuépec odppova pe g evieiferg tov efatuoipetpov tonov A ev om)
petayeipon A100 xabopiloviav and 1o pubpd eEdvrinong me edupikie vypaoiag.
O péoog dpog eEokovopnomg vepol petaéld twv Cevyodv petayepiceov ES0-YS0,
E70-Y70 xar E100-Y100 vrav 18,7%, 16,7% xat 9.4% avriotoya vaép mg
vrdyews otaydny apdevone. Ewdika oty nepintwon me petaysipiong A100 n péan
cEowovopunon vepod ) dietia 2008-2009 praver 1o 10,1% oe olykpion pe m
petayeipon E100.

" TV HOVIEAOTTOINGT] TV TUPAYOYIKOV YUPUKTIPIGTIKOV TN KAAEPYEWS
gpappocTke 1 pébodog g molhamne ypuppknc aaivopounone. Ta rupaywyikd
FAPUKTPIGTIKG TG Kuhhifpyewg rov peietiinkay oty raponoa Epevva ftay 1o

MENETONOIHEH THE ENEPIEIAKHE (MEAEIAL AIIO THN KAAAIEPIEIA TOY ENEMTEIAKOY $YTOY
LOPIOY ME EY®YH PYBMIZH APAEYEIHE
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YOS TOU KEVIPIKOD OTEAEYOVS TOV PUTON, 0 deiktig puikikie empdvewag (LAT) xa
n mapayoyy Enpig Popdalac. To apéfinpa 1o omoio  mpoikuye Ntav
TOAVIUPUUETPIKG Kt evioves un ypoppuko. [a my  exidvoen avtod  tow
apofiipatoc 10 ypapukd povieho ypappukorouifnke pe TV eQappoyh
hoyaprilponoinong pe Paon 1o puowkd Aoyapibpo (In) oe okec g Tpéc TV
AUPAPETPOV KAL GTI] GOVELELL GTO YPApPIKO Hovighio ypnotporominke 1 pébodog
e AOAAUTANG ypappkng maiwdpounong (Multiple Regression). To twog tov
puron, o LAL xat 1 Enpny Propdle arotehovouy 11 efapmuéves petafintés (Y)
evi o aveEapmreg petafintéc Nrav n apdsvon (X)), n Ppoxomtoon (Xz), 1
nhwoeavewe (Xy), n Ppoxdrroon (Xy), n Beppoxpacia mg atpocspapag (Xa), 1
vypasia edipovg (Xs), n vypasia atpdopaipag (X), xatn duipkeia mg nuépag.

0O deixmg puiiae emedavawag (LAL) xupavinke oe yapniotepa enineda ong
HETAYEPIOELS MOV apdedTIKAY EALEIHHATING OE CDYKPION HE auTég o SéxtKay
wnpn d6om dpdevong cuvprepapfavopéving kar e petageipone Y70, O
SQopEc PETald TV PETAYEIPICEMY OV apdedTnKay EAASIHATIKG Kat auTdv Tou
déymrav Tpn d6on apdevone Nrav onpavukés. H otanonxy) avaivon tov
perpiocmv LAL pe ) pébodo SunScan kat n epfadopérpnon pe to apdypappe
AutoCAD £deiée O6m dev vmipyav Swpopéc petald twv 6bo pebddov. Xt
petayepioeg E100, Y100 xat Y70 o deiktng puihiaic emedveag eEapratar and
myv apdevan xut myv Ppoyontwor. Avtibeta, oTig petayepioelg tov apdehTKay
eAlepanxa o Seikmg QLK empaveas eEaptatal and Ty apdsvon Kat and
v Edapikn vypaoia.

Katd m Sudpkew mg tpretoic £pevvac mapampiidinkay Siapopec wg apog mmy
avantvn tov putdv. Ta euid nov apdedinkay pe vadyewa oTaydny apdevon Nnrav
YMAOTEPR 08 GUYKPLOT HE EKEIVE TOV apdedmtKe pe empavelaxt]. Avtiotoya, Ta
PUTE TOV LPSEVTIKAV TANPOS TAPOVGIECUY PEYAADTEPT) AVATTVEY GE GUYKPIOT IE
exeiva mov  apdevmikay  ehieypankd. Emmhfov aiveram xablopd arnd my
enelepyacia tov  arnoteisopdarov pe ) pibodo g molhamAng  ypappikig
RAAWSPOUNENG OTL TO VYOS TMV QUTGY ECUpTATIL amd TNV apdevon Kat povo.

H péyiom nun fropdlec rapampninke ot petuyepiosg tov apdevmxay
HE TO OVGTNHE VROYEWLS GTAYONV (Pdevans Kut SExTnray ahjpn d6an apdevans. H
péon  pépom  npy Popalec  rapampifnxe  om  petayeipon Y100, O
petageipioeg E70, Y50 kat ES0 £8wouy ikavorom ikt anddoon). L1ig petayeipioeis
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E100 kat A100 dev mupampifnkav onpavnikéc dwgopés katd m dietia 2008-
2009. And myv enelepyacia tov anoteleopdrov pe ™ pebodo g moAlumhiig
YpuppIKIE rekvdpopmone euivetar 6T 1) Enpiy ropala efapratar und Ty @pdevon
kat povo. H mapaywyn evépyeiag eAnpedctnke Katd napopowd tpomo pe my
aapaywyi Enpic fropalas axd my epappoyh tov Siapdpov ddacmv kat pebddmv
apdevone. To evepyerakd wwoliyio givan BETIKG Y T0 GOVOLO TOV HETAZEIPIGEMY,
M tdon vrepoyic @aivetar va aapovordler n petageipion Y70 n oroie diver
peyalitepo evepyetaxd 1woliyio oe ovykpion pe nig petayepioes A100, ES0, E70,
E100, Y50 xat Y100 avrictoye. Lm petageipon ES0 1o evepyaiakd woliyo eival
Oetikd Kat apRetd vymid rupdAo IOV Ol avayKes TE KaAAdpyees Kaabpinkay
povo kata to 50%.

Ard ™ pekEm tov perpiosev edapuals vypaciag gaivetar OTL N VAOYEW
otaydnv apdsvon Swmpel myv edagix vypacia og vymAdTEpa exineda and v
avTioToN] EMQAVEWNKY] OTIC METUXEPICES @OV apdedmkay eAAs\ppanikG. Aev
aapammpiiinke Pabida Sundnen xatd m Sdpkela ™S TPETONS EPELVASC EVH ©T1)
petayeipion ES0 n edugikn vypacia Swempnbnke oe ikavoromuika eninede katd
mv agpiodo me avinong aov 10 Gopyo rapovoaler m peyaiitepn svaiobnoia
oy Edeyn vepov. Edikd yia m perayeipion A100 n Swxdpaven mg péong
edaIxnc vypaaiag Nrav otadepn kaw xopdvinke petadd 24% kar 32%k.0. ov Nrav
Kat T Opla ALTovpyieg ToU GUTOHATOROMUEVOL CuoTHHatoS Gpdevone. Ard m
MEALTN TV anoteisopatov ¢ epPadoptrpnons tov plikod cvoTpatog paivetal
011 auTO eV EANPERCTNKE und T cvpvoéTTa Tmv apdevccay. H avaadn me pilac
éprace £m¢ to Paboc v S0cm tovidapoto. Exopéves 1o gutd avéntoie pillikd
ovaTpa ToVALeTo £m¢ o Babog Tov VAGYEIOL aYLYOL EPUPROYIC EVH 1) PEYIOTY
mukvomta pilov rapampninke ota 30cm. Aad ™) perim mov £ywe apoékuye 611
1 pila x@hvye empave 466cm’, to péyioto wikoc v plkGY PYadioy Eptave
1 S0cm evo 1o péyioto mhatog £prave ta 35cm.

And ) perftn e anodoukodTras ypnone apdevuxod vepoln (IWUE)
TPOKVATEL OTL 1] VAOYEW GTAYONY (Gpdevon epappdle arodonikOéTEpE TO VEPO TN
apdevone. Metaéhd tov pstagepioemy, 1) arodonkOmIa ¥PHoNe veEpou 1nTav
HEYHADTEPY OTIC peTayelpioss Aov apdevmnkay sireppankda. g xallepymrikég
aepodoug 2008 kar 2009 v peyeddtepn  amodonkdéma  yprionc  vepon
naparnprtnke ot petageipon Y70.

METIETONMOIHEH THE ENEPTEIAKHE OOEAEIAL AITO THN KAAAIEPTEIA TOY ENEPTEIAKOY YTOY
LOPIOY ME EY®YH PYGMIXH APAEYIHE
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vin

H owovopua] avaivon nov apaypatonomitnke nepiekapPave pehém mg
akaldaproms pocddon, v auecny damavov, ToV APEcoV KOGTONS RUPUYOYIG Kt
1o akabapioton képdong. Lg TPOS TIC OIKOVORIKES TapapiTpous ov peietdnkay
1 vadyew oTaydny apdevor) vrepyetl me sempavelakne. To emmifov k6GTOS Y TV
ayopit tov efomMopov g petayeipong Al00 dev gaiverar va  emmpedle
ONUAVTIKG TV OIKOVOIKOTHT TS KUAMEPYEWS 68 oUYKPIOT] HE TV petayeipion
E100.

Amd mv £pevva TPOKHRTEL OTL £QupPOY KaT@Alniomv KaAlEepynukov
EQVIKOV 68 GUVODUGHO pE T ZpHom cOy(povIC TERVOAoYing avidvouy To
owovopkd dpehog Y tov mupayoyd, LEdv ota mepandve cuvvoroioyiotet to
aepifadioviikd OQeAOS ard TV HEIOGT) TOV EXTEPAOMEVOV pOTOV Kal TNV
datnpnon otabdepod tov wolvyiov doedion tov dvbpuxa toTE yivetar aviiinmrd
OTL 1) KEAMEPYELL TOV EVEPYEWKOD QUTOD GOPYOL anoTerel pia ToALL vIOoYONEVT)
Kaihiépyawr Waitepa vad cuviikes epuppoyne YEmpylag yapnhov £1opomv,
EMEPPHOTING  Gpdevong  Kut  EQUppOYNS  VEGV  TEQVOAOYIOV  TATPOUS

AUTOHUTOROINGNE TOV Updedosmy,
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[TPOAOTI'OX

Tu opoxti kaboipe aroteroiy £vay Kpioo QUoIKkd T0po arnapaitnTo Y my
aypotikt), fropngavikn kar owkovopikn avartoln. Qot660, 1) Katavahnan opuktov
kavoipoy copfaiier oty podloven tov aepifdlioviog Loym tov avEnpévov
extopndy  Swfadiov tov avlpaxa, Swéediov tov feiov Ka apopankiv
vdpoyovavipaxov alkd xat oty emPapuven Tov olkovoGv Ty eSapmpuévoy,
and autd, yopov pe nig ovvereic aviopsidoss omv nn tovs, H avayxm ya
aapayoyn «cabapicn evépyeag odnyel oy avaliimon avave®oipey mTyey ot
onoleg propovv va yprotporomboiv apog v katenbuvon avy.

To vepd anotehset évav Ao Kpioo Quokd nopo Tov eival arapuityTog yu
v ayponkt, fropnyavikn kat oikovopkl] avaatuin. Qotdco, onpepa o1 véatikoi
aopor xabictaviar averapxeic Aoy ¢ Taysiag avinone tov mAnbuopov, mg
EREKTAOT TOV apdevdpevev sktaocov, kat ¢ fopngavikng avartoéne. H
yempyia eivar o peyaldtepog Katavaints vepod (70% oe nuykdopio erinedo Kat
nave and 80% ong aepocdtepes Mecoyewakéc yopeg kat méve and 87% omy
Elhada). Eropévig, 1 £lenym vepon Kut 1) Tautdypov) oratdin mov rapatpeita
KT 0 1101 TOL, Kuping oty epappoy] Tmv apdedoemy, 0dnyel oy avaykn yu
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aepovan  Epevva. H o épsuva avty exmovijinke oto Epyactipo ewpyixiis

Ydpaviixis tov Havemampiov Oecouhios vird pope) didaxtopikne duepifhic.
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Tov Depehiddn poho oty exadvnon e ouykekpipévng Swrpifig énmie n K.
Mapia  Zaxelrapiov-Makpavrovakn, Kabnmpue tov Tujpatog ewmoviag,
Donikne Hapayoyic ke Aypoukon [Hepifaiiovrog, Awevbivipue tov Epyaompion
lewpyua)g Yopavie. ¢ emPiénovoa me dwrpfie, pe xubodimoe aria ka
pov avprapuactdinke apépiata kal’ 6hn m) ddpkea exaovnang g Epevvac. Ty
evyapiotd Deppd yio ™V evKaipia Tov pov £8m0E Vi CUPHETACK® MG VIOYNPLOG
Siddxropag amy rapovon epsuviTKT Tpoondleia, yie 1o gpdvo wov SiElece, yia
@t e Sudbeon) el Kol Yo TV EPTIGTOGHVI] HE TV OfToia pE TEPIEPuiE,

Ou Wbera va exppian exiong g Deppdiepes suyapoTies pov:

Xrov k. Xprioto TGpdmovio, Opdtipo Kabnmni tov Tunpatog Aypovopmy
Toroypapov  Mnzavikdv  me  Tolvtepvikne  Zyohie  tov  Apiototeheion
lMavemompiov Osooulovikne, o omolog Adym me moidnung xat afidhoyne
EMGTNHOVIKTS TOV epmelplag, pov £xave onpaviikdtates vrodeifelg Kkat pov £5woe
pnoipes ovpPovife vad My WiGTNTa Tov pElove e TPELODE cupfovisvTikng
emrporne. Tov guygapiotd yur 1o ypovo mov Sibece, yia my fonbea mov pow
apoogepe ot Swysipan me pebdédov vrokoyopol tov  deikty  puAkiaig
em@avela pe T yphon tov apoyphppatod AutoCAD alid xuvpioe yu v
kafodipynon, copnapdotact) Kal vIOGTIPIEN 08 KPIGIHES TEPIOSOVE TS EKTOVI|OTG
e napovoas Sarpifne.

Trov k. Fedpyio Kapavroivia, Kabnynoy tov Topda Awgsipiong Ydatkov
[opov, tov Tpipatoe AZwroinons Puakev opov kar Newpyikng Mippavuais,
tov [Newrovikod [Navemompuion Abnvov, ya 1ig vrodeilelg Kat tov xpovo mou
SiEbece vad v G Ia Tov PELOVS ™S TPIEloDS oupfovievTikig emTpomnc.

Tra péin m¢ s€etaonikig emrpomic , otov K. I'edpyio Zakidn, Kabnym tov
Topfa Eyysiov BedAnbosov, Edapoloyiag kar Dewpyuaie Mngavikig, tou
Tunuarog Newmoviag, me Eyoin lesotepvikov Emomupév tov Apietotesheion
[Navemompiov Ococarovikne, oty k. Avlodha Anuipkov, AvazinpoTpla
Kabnpmpur, tov Tpqpatoc lNeomoviag @utuaic Tapayoyic xur Aypotikon
[Nepipadiovrog tov Tavemompiov Ocooakiag, otov k. lwivvny Kaiafpoulibm,
Exikovpo Kabnpymmj, tov Tunparoc Aweipiong [epifdiioviog xa duoikov

[Topwv tov IMavemompiov lnavvivev kat otov k. Basiieto Kavaxoidn, Aéxtopa
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tov Tpipatoc Holmkdv Mnyavikéav mg Hokvtegviknig Exohic tou Havemomjtion

Oeooahiog.

rov k. EvBopo Muydaxo, Avarinpoti Kabyymm tov Tuiqpatog Awiknong
Emyepioeav Aypoukdv [poidviov kat Tpogipwy, mg Xyohng Awgeipuong
Duowav [Topav xur Emyeipiosoy, yie v zoldmun kat kabolwn ovpfoin tou
GTIV OIKOVOULKT] HEAETY) ROV APayHatoromBnKe Kal TI OIKOVOMIKES YVOOELL TOU
ROV HETESOOE,

Ly opada tov Epyacmpiov F'empyikig Ydpaviwg , k. Nikdrao [aravixo,
EEAII tov Epyasmpiov, oty Apa Avaotacia AyyeAdri) Kai 6TOUS DROYPIONS
Sibaxtopes k.k. Anpirpro HaawhdZn, lodavwn Bayeva kar Anpjrpio Anpdaka.

Lrov vasvluvo tou Aypoxktiupartoc tov [lavemomypiov Ocoouiicg oto
Beieotivo, k. Emipo ovina, oto x. Anpnrpo Toéha xar otov k. lodvvy AlsEiov,
epevyn T o Ivetizovtov Xaproypapnong kat TaZivopnong Edugpdv Adpoag, tou
EO.LA.T.E. yia tv roidmpn Ponfend toug katd ) Sidpxeia mg £pevvag,

Téhog suyaprotd 1OV YOVEIS pov yi v Katavonon aov sxédeav Kar my
N0 otipi€n mov pov rapeiyav Katd m Swdpkew me exadvnong me dwrpiPig
avtic.

Béhog 2009

Xpnotoc A. Muravikoddaon
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KE®AAAIO 1Y

L.I. TENIKA

Ta opuxktd kabopa axoteloly Evay Kpioipo guokd adpo arnapainito yia my
aypoTikT], PLOpnaviKn Kat otkovopixt) avaatusn. 2otdco, 1 Katavainot opukTev
kavoipov cupfdiier oy poivven tov aepifdiloviog Aoy tov avEnpévov
exopndv  Sofediov tov avlpaxa, Swiediov tov Beiov ku apopaTKdV
vépoyovavipakmy aiid xar omv emfPapoven tov owovopby tov efapmpéveov
ophv pe Tig ouvereic avtopeidoelg oty ] tovs. Eropéveg, n avtayoviotik,
aZ0moT) Kat aEpdpog rupaymyl EVEPYEWS anotehel Kpioipo mapdyovia yua my
owovopia, Emmiéov, n amoxmon Epvoyveciag omy mapaymyn evépyews ard
avavedoes myéc ovpfaler omy peiworn apofinudtev dnmg etvar ot Swkoric
pevpatos Adym kukotepvidv ota Sisbvi] diktoe petagopds evipyewag 1 apoHIOV
VRGOV yia TV Tapaymyn evépyeag (retpelaion, puatkol aspiov, Mbavipuxa) arida
kat v abémon dukpatkdy cupgoviday (Eurostat, 2009).

ARTO T TaPaRave TPOKHITEL 1] avayKn Y avainym aputofoviiav 1éoo o
eninedo yopag 6oo ki o eninedo Evporaiais Evmong. 'Etot tov lavovdpo tov
2007 n Evporaixy Emrpomi vobémoe v apdtacny COM 2007 odppova pe mmv
oroia 1 evepyewaxt) roinikn) e Evpome npéncet va £xe1 o¢ otodyo myv:

7 KQTUROAEPUNGT) TOV Tapaydviny tov cupfidlouy ong KApatikes aihayis Kal
# SWoQalon TC EVEPYEWKIGC QOPMALINS KAl UVIEYOVIOTIKOTNTNG OTOVG
koArovg mg Evpoaainig Evboene.
[apaiinia emdubketar 1 exitevsn EVPHTEPOV GTOYOV OAMS Eival 1] peimon mg
evepyeaekne efdpnione and tov avipuxa, n efaopdiion peyaidrepon apipoh
EMAOYOV Y TOUS KATAVOAMTES EVEPYEWRS KUl 1] APAYRATOAOINGT EREVODOEMV
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otV Kataokeut) viéov vaodopav. To Evporaikd Tvppoviio, tov Mapno tov 2007,
EMKVPOOE TOVE TAPUKATH GTOYOVE:
7 peiwon tov aegpimv tov Deppoxmaiov xata 20% (wg mpog toug avrictoroug
tou 1990) £mg 1o 2020,

= ahEnomn mg evepyelakg anodotikoTnTag kat 20% £mg 1o 2020,

F abEnen 10V TOGOCTOD CUPHETONS TV AVAVEOGINWY MYOV EVEpYEINS oty
rapaymyn evépyeag kata 20% £mg to 2020 xa
avEnon mc ypfions fhoxavoipov ong petapopis katd 10% tmg to 2020
(Eurostat, 2009).

H gpion avavebopoy anyov evipyaag paiveta ve axotersl fva axd ta
ki ywe v emrugie ™ vag evepyewaxie molmkie. Ta  xupidtepa
TALOVEKTANATA ad T PO avavedoioy myGy evipyewg eival 1 peimon mg
e£apTions and ta opuKTd Kaboa, 1) peimon tov ektopadv avipaka kai 1 peiowen
OV KOOTOVS and T TIHES TV opukTdv Kavoipoy (Eurostat, 2009).

H vaepxatavikmon evipyelag arotehel Evay napiyovia mov coppaier omy
VAEPKATAVAAWOT] OpUKTOY Kavoipomy, Ltov [livaka 1.1 @aivetatl n xatavikmon
APOTOYEVODS EVEPYEIRS OE PEPIKES amd Tig 27 yodpeg e Evporuikic Evoong,

Mivakag 1.1: Katavioon rpotoyevois evipyeag ot Ktoe (10 tovor wodivagion
aetpeiaion) (Eurostat, 2009).
2000 2001 2002 2003 2004 2005 2006 1007

Y

17243 1762,9 1757.8 1803,0 18239 1825,6 18255 15063

16686 17066 1700,3 17433 1765,3 1766,4 1764,2 17459

61,5 60,3 584 61,6 61,5 61,1 60,4 574
19,5 202 198 20,8 20,2 19,7 20,9 20,5

3424 3533 3456 3483 3503 71 488 1396

28,2 29,1 299 30,3 Jog K 315 335
123,7 1273 130,8 1353 141,5 144.6 1440 1468
259.5 2672 2673 e 276,1 2771 2738 2703
173,0 173.7 1742 1833 184,7 187,3 186,1 183,5
24 24 24 2,7 25 2.5 2.6 2,7
770 79.1 797 81,9 838 82,5 80,5 845
291 30,8 315 332 335 343 LR LR ]
25,1 252 26,3 257 26,4 270 253 26,0
32,5 332 352 372 37.5 a7 378 316
479 514 510 50,5 52,6 51,7 503 506

2319 232,7 2268 2312 2325 2128 229,1 221,1

26,1 270 243 273 283 323 25,0 27.7
259 274 26.5 26,6 26,9 269 28.1 2.7

XA TATIANIKOAAOY
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) L EIXATSIH

Ard tov mtivaxa gaivetar 61 1) Katavidkoon evépyewes oty EALdda sivan 30,6 Ktoe
Katd péco 6po kar anotekel 1o 1,7% g cUVOLIKIG EVEPYEWNS OV KATAVUAGVETAL
omv Evporaix Evwon tov 27 yopév peiov. And tov id1o mivaxa paivetal 6T 1)
Katavahmon eviépyelag aupovcialel avodikl) Taon ong REPIOGOTEPES YOPES EVH
Aiyec eivan exeives onig onoieg drampeitar otabepn) 1 perdverar, Exopéves paivetat
kalopd 1 onpacic ™S ¥PNONS QVAVEGOIHOY ANYOV Yie TV KGoyn Tov
auEAvOUEVOV AVaYKOV GE EVEPYEWL.

Metalh tov @AnV Hopeav avaveOoIoy Tyhy evépyelas peydhn onpacia
rapovorale 1 fopale axd kelhepyodpeva QUG AGY® TOV LaUNAGOV EKTOURGOV
Sogedion tov Oelov, appoviakdy Kka vitpododv Wvrov (El Bassam, 1998). Me tov
6po Propdla yapaxmpiletar kale vixod mov apofpyetur and LoOvies 1 Tpdopata
amobavovies punikovg kut Lokong opyaviopoig (Biomass Energy Center, 2007).
Enpepa n Propdla xakimter 1o 15% mg GUVOAIKNG EVEPYEINS eV GE OPLOpEVE
QVERTUYHEVE Kpam 10 mocootd avtd @raver kat to 80% e apotoyevong
gvepyeiaknc kataviiomons (Hall et al., 1993, El Bassam et al., 1998). Zvykexpipéva
omy Bpalihia n rmapayoym evépyewg and fopdla xaivmrer 90% tov avaykodv me
ropac oe evépyela TV Aspiodo Kard@ v oroia ot VEPONAEKTPIKES pOVadES
rapaywynie eivar extoc Aewtovpyiag Adyw peiwpivne Swbeopdmrag vepon. H
owolikn Popala and my keiépyaia tov Cayupoxddhapov Siver evépyew
toodbvan pe 280x10° Papéiia netpehaion evéd nuyKooping 1 aviictoym tTocoT T
evépyene wodvvapel pe 1050x10° Bapéhaa metpehaion vad poper wbavoing.
Inuerdverat 61 or TS autés apoxvaTouy and myv exsfepyacia oAGKANpov TOL
puton (phida, otehéy), ondpor) ahhd Kal TeV LROAEHPNGTOY and Ta Sidpopa
otadw enelepyaciag (praykaoe, baggage) (FAO, 2003). Emyv Evpom, yéopec onog
1 lakia, n Okkavéia gpnowwonoodv Cayapodtevtha Y my Rupaywyr] ambavoing
evin ot leppavia ypnoonrowitar kopiog 1 shmokpapfn. Le odykpion pe 1
OPVKTA KabhoIa, auTd 0L TEpayovial axd Ty KeAlEpyele uidv Slampoiv 1o
woliyo avbpaxa oe 1wopporia yati 6on mocdTTe avlpaxa Ssopedetal Kxatd
dwdikacic ™mg porocivieone, ot Suipkewe tov  Proroyikod kiKAov g
KaAMEPYEWE, TOOT AEPITOL EXTEPAETAL KuTd TNV Kador touvg. Avribeta ta opuktd
Ko Sietepaacovy avtl) my wopponria 51Tt anclevbepdvovy, Kutd my Kabom
toug avlpuxa wov Nray deopsvpivog e exatoppdpa ypdvia (Muschalek and
Scharmer, 1992, Okken et al., 1992, Venturi et al., 1992, Moore, 1997, Dreier et al.,

MENIETOTIOIHEH THE ENEPTEIAKHE (PEAEIAL A0 THN KAAAIEPTEIA TOY ENEPFEIAKOY @YTOY
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1998, Venturi and Venturi, 2003). Qotdoo, akdpa xal GTHEPE Ta OPUKTA KADGILE
QROSEIKVDOVTAL a0 TIKOTEPT and Ta avriotoyu flokadoipa, Tov Tapayovial uxd
avavemoipes Ty, apov yia mapadeypa i my G Soviewt ammteitar 2000
QOPES TEPIGCOTEPT] NAWKT] EVEPYEIR OE OVYKPIOT] ME £Vva OTOIOONTOTE OPUKTH
kavoyo (Odum, 1984). Enopéveg, ta opoxtd xadoypa Oa apémer  va
APNCULOTOODVIAL OTIS AEPIMTTOGE, OTG ofoieg amateitar vyming aodTTag
evépyela (rapayony fopnavikey apoidviov) eve ta fokadope Oa apéast va
FPNGIHOTOOVVTAL EXEL OOV araiTeital Yapnine Todmras epuppoYes (rapaymyn
Oeppomrag) (Monti and Venturi, 2003).

Xe BEvponaixd exinedo n fropdla ovpfiier oe mohd pukpd rocootd amy
aapaywyn evipyeras. Etov [Tivaxa 1.2 paiverar 1 ovpfoin me Popalag kar tov
anoffAntov oe opropévec and g yopeg me Evponainie ‘Eveons. Ltov mivaxa
paivetar kabapd 611 o1 rEproodTEPES 1hpEes dev gpnoporotony ) fopdla na my
aapayoyn evépyews. Exopévoc, yivetat avingrtd 6t anotehei éva aedio Epevvag
kar avarrobng divoviag tavtdypova diebddovg oe apofiipate avadipbpoong
KaAlepyerdy aild tavtdypova odnyel kaw oty dnpovpyia vémy Bécsmv epyaciag,

IMivaxag 1.2: Zvpfoin) fropalag kut axofintov oty napayayn evépyeag oe Kloe
( Eurostat, 2009).

2000 2001 2002 2003 204 2005 2006 2007

63,1 634 65,6 72,6 7 81,9 57,9 96,2

59.8 60,7 62,6 69,0 738 79 839 92,1

0,7 08 0,7 1,0 1,0 11 13 1,2
1,7 1.8 1.9 2,1 23 23 24 2,5
68 73 79 10,0 1n4 130 158 22,1
09 1,0 1,0 0,9 1,0 1,0 1.0 1,1
4.0 4,1 43 4.7 49 5.1 5.1 54
122 119 1.5 123 12,6 128 12,7 13,1
1.6 1,7 1,6 20 31 34 s 37
0,0 0,0 0,0 0,0 0.0 0,0 0,0 0,0
1,7 1.8 19 19 1.9 2,1 21 22
30 33 34 37 8 39 4.2 4.4
2.8 28 28 23 29 29 30 32
6,5 6.3 6,8 7.0 74 6.9 7.7 74
82 77 17 g1 83 89 24 98
21 2,1 22 25 2,5 29 32 34
1,3 1.5 14 13 12 1.3 13 1.3
 Eperia 1,0 1,1 1.0 L2 14 1.6 1,7 1.8

INa mv m?mf] Propalac ovativovrat ta gutd Cy LOpmva pe tovg
Venturi and Venturi (2003) ta QUi 700 PETATPETOVY ATOBOTIKOTEPA TNV NALAKT)
evépyewe of fropale, aratony yapniis E10poEs aypoe@odiny Kal Katd myv enoy)
GUYKOMITS £4OVV YUk} ZEPEYOUEVT VYPasia, £ival 16aviKd yia mv gprjon tove
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5 1. EIEATCQIH

oy napaywyt] popdlec. Térow putd vt 1a neproaotepa Cy goutd, petald tov
onoiwy  cuykataiéyetat kai 10 adpyo. To adpyo pmopei va gpnoporombei yra mv
rapaymy) evEpYEWS He 810 TpomoNg:

» Apeon pe my kavon mg aapayopevne fopdles ne v aapaymyh

nrexTpopon kat éppavong Kat
7 'Eppeca pe ™y aapayoyn afpuov 1 vyphy Kauoitov Kal jE TV Tapayoy
Lupmotpemy vipoyovavipaxmv xat abuvoing (Gosse, 1996).
To peyaldTepo TALOVEKTIHA OIS TOV GUYKEKPIREVOD QUTON Eivat 1) IKavOTH T TOV
v mapayer wavomomukés mocomes Popdlac axdpe kar Otav smKpatouv
ouviikes  éddewyng vepov  emfpadivoviag Tic Poloyikéc  tov  Astouvpyieg
(Cosentino, 1996, Foti et al., 1996).
To vepo anoteisi évay @ho xpiowo puoikd mOpo o eival anapaimrog yia
mv ayponikr, fropnrovik kat oikovopxi| avaatvln. Qotdoo, ofjpepa ot viatikol
ropor kabiotavrar averapkeic Aoyo e tayeias avEnone tov minbuopon, me
EMEKTAONG TOV apdevdpevev extacsnv, kat g Popnravikne avartoine. H
yewpyia eivar 0 peyalvtepos katavahots vepol (70% oe raykéopwo exrinedo,
atve and 80% ong aepocdtepes Mesoyewakic ybpeg kat tave and 87% omy
Elnida). Or apdevdpeves extaoeig £xovy 6mhacwobel and 1o 1900 evid ofjpepa 1o
40% e maykdopag rapayoyic TPoQipmv  mpofpyetar and to 18% g
apdevopevne yewpying. H peivon tov Ppoyontdosmv, ¢ anoTéALOpR TOV
KApatk®v alhayédv mov velotatul o TAavijng pag, eanpealel 1060 T AEPLOLES
aov epapudlovy Gpdevon ya TV Tapaymyl] aypotiKOV TPoidvimv 660 Kat Tig
AEPIOYEC TOV  Wapayovy APOIGVIN ympic TV epappoyn apdevoewmv. Apeco
anotéieopa v cuvinkdy avtdy sival va aredeital 1 Sfioon Sioekatoppopioy
avbphrov, xuping ong avarntwoodpeves yohpes. H Ojmon vepot yua apdevon
extipdrar 6m Ba avinlel katd 14% péypr to 2025 kar my b wepiodo 8-15% tov
vepod Ba mepiconel and ) yeopyin yia va kalvpbodv ot aviykeg Bdpevuor)g Kul
fhopnyaviag (Tsagarakis et al., 2001). Emopévax, xailfpyeiec mov £xovv )
duvatdémra va  Aapdyowy wavomomuikd o ouviikes £lhewymg  vypaoiag
TAEOVEKTOUV EvavTl GALov evaictntey omy £lenyn vepol KaAlepyeimy,
To adpyo eivar éva @utd 10 omoio kuAlepyeitar oe 99 yopeg oe OAo TOV

kOGpo Kar dev Exer Wwitepes anamioss o dpdevor. Kaiovmrer éxteon 44
EXQTOppUpiOY EXTapiov Kuping of @royis xau nuEnpikés mepoyés 6mov 10
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Kahaproxt dev propei v kaihepynbei (Sakellariou-Makrantonaki et al., 2007a). H
KahhiEpyen £xer eykiypanotel roAd xehd onig ovvbikeg g Notag Evpomng
(Eliidoc) odppuva pe Epevvee tov £xovy apaypatorombei (Miller and Creelman,
1980, Dalianis, 1996, Chatziathanassiou et al., 1998, Alexopoulou et al., 2000,
Laxeiiapiov-Makpavtovaxn xa., 2009a,pB, Sakellariou-Makrantonaki et al.,
2008a,b, 2009a,b) evi o peydia yeoypagkd mAdt) n tapaymyl Tov repopiletat
and ne yapnies Beppoxpuocieg (Petrini et al., 1993). To adpyo, oe chykpion pe
ahhec xulagpyeiee, eival mo @uaikn oto aepidiiov Kupioe ywati £xel gapniic
araitioelg ot almtodyo Airaven (Mastrorilli et al., 1995, Curt et al., 1995),

To obpyo, o¢ ypappuxt] Kalhépyaia, propel v apdevtel pe Oheg oyeddv g
ped6doug apdevangc. Tpy m dexastia tov 1950 1 @pdevon yivoviav pe avhax oe
£dagn mov rapovaialav xhion £wg 1%. Avtileta, oe neplogéc 6mov fev propovoe
va epappootel 1 apdevon pe avkdxia epappoloviay Gposuon HE KATAOVIONG
(Musick ct al., 1988). Ou idor epevvnrés avapépovy 6T 1) arodotikdTnTa ¥Pong
VEPOD oy apdsvot) pe avkaxia frav 59% ae edden petping véatorepatd evi ota
edGeN pe pkpn véutorepatOTT N rodonKOTNTA YPoNS vEPOD EépTace to 72%.
Loy B epeovnuikn apoordeia, 1 péon arodonkdmTe ¥PRONS VEPOL Y )
pEBodo Tov xutaoviopo éptace 1o 83%.

Lrabwakd kot petd m dexaetia tov 1950 ) @pdeven tov 6opyov pe auldxia
eykataleipmke evid o kataoviopdc apyoe va smpatel oc pEdodog dpdevong o
abpyov (Musick et al., 1990). Or kpovotikoi EKTOZEVTIPES TOV LPNOIPHOTNOVVTAY
apyIK@ atov Kataoviopd appoav kat avtol va avokabiotaviar pe gapning
evipyewg extofevnipes akpifeiac (LEPA low energy precision applicators), éva
GUOTIHA OV EQUPROGTIKE Yia APGT popd arnd toug Lyle and Bordovsky (1981)
HE OO0 TV abinot TS arodonKOTNINS ¥PoNS VEPOL GTOV KATRIOVIGHO OTa
emimedae Tov  95-98%. Ou Fipps and New (1990) pérpnoav peyaldtepn
anodoTKOGTTE PO VEPOD OTay epappoatnke apdsvon pe LEPA ae olykpion pe
ug Wreg pedddove katmoviopon. e 123 cvotipate Gpdevons pe TEPITTPOPIKO
apdevt) Ppétnke 6Tt 1 arodonxémna yprieng vepov Hrav 85% (Musick et al.,
1988) evid oe apdedogig mov apaypatorombnkay pe obampa LEPA éptace 1o 96-
99% (Lyle and Bordovsky, 1983, Schneider and Howell, 1990). O Buchleiter
(1992) epapuolovrag dapdevon pe LEPA pérpnoe smeuvewaxly amoppon xov
Kupaivoviay petagt 30 kat 55% Otav ot kiion tov edipovg petafdlloviay and 3
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7 1L EIZATCH

ot 8%. Ov Spurgeon et al. (1995) cuvékpwvav 600 raparlayés 0V GUOTIUATOS
LEPA (xataioviopog mave and Ty QUuALIKT] EMQAEVELL TOU PUTOD KAl KATAIOVIGHOS
avipeoa om @uikikn emedvew). Katéiniav oe éva povieho mpdfieyme
TAPAYWYNS COUPOVE JE TO OTOI0 1] Tapaywyr] odpyov fray 1 b Kat yia 1g 6o
pebodoue apdsvong dtav o1 Khion tov eddpovg fray pndevikn uhld otav 1) Kiion
peyahove 1 pébodog dpdevanc pe yexaopd Tov vepold avdpesa ota Tl
TUPOVTINTE PEYAADTEPT) TAPAYMYT) GE GUYKPLOT HE TOV KATAOVIGHO TAVEH axd v
EMPAVEWL TOV QUALOV,

X1 oUyypovn YEWPYIKT) TPUKTIKY 1] HEYISTONOINGY TS AUPAYOYNS avi
povida empavelag teivel va eykataiewptei. Tn Oéon mg xatahapfaver v taon
peyotonoinone me aupaywyns ava povada vepoi (Biphag, 2007). Eropévig, 1o
Onrodpevo  eivar va avaatugboldy cvenijpate kat pébodor apdevens mov va
UEVIGTOMOWOOY TNV anodoTikoTTa Zpione vepol. Asdopévov OTL guotipata
apoevang OMOS 1) KATAKAIOT Kdl 0 KUTUOVIGHOS £X00V HEWMUEVT] anodonkOTTH
mone vepod Oa apérer otadakd va avukebictaviar and cvotipata pe
HEYGADTEPY amodoTikOTNTa ¥PHONS VEPOD OmS Eivatl 1) EMEAVEaKT) otiydnv
apdevon ardhd xar 1 vadyewa, N onoln anotehsi rapuriayy me. Epuppdloviag
tEToieg Pefddong apdevons avapfvetut oHavIiK ££0IKoVOUTGT VEPOD.

Ipdopates Epeuves Exouv deiler Ot o ardAisies vepol Aoym eEdnuong eivar
hydtepes pe ta ovyypova cvotjpata Kataoviopol (Schneider and Howell, 1999).
Ot Kincaid and Longley (1989) ot epyaompiaxy) épeuva fpixay 611 1) rocdmta
otaydvov vepod pe Suapetpo 1,0 phiootd drav extoedoviar o aepiffdiiov dmov
smxparei Oeppoxpacia 31°C kar ogenikn vypaaia 22% dev Eenspvd 10 1% ¢
ouvorune palag vepov. Ot Solomon et al., (1985) édeilav o1t 1 Sudpetpog twv
otayOVmV Tov EKTOZEDOVTUL a6 0dOVImTONS SoK0EIdNe yekaoTpes vaepPaivet to
1,0 k0016, Otav o ypdvog rapaptovis Toug atov aépa eival pukpdrepog v 1,0
devteporéntov 1ote 1) eEdtpuon dev eivar peyuiitepn arnd 2%. Ov Kohl et al.,
(1987) pérpnoav anmdiess ™me 1@ng tou 0,5 £mwg 1,4% v Aelovg xat 0,4-0,5% v
paic diokoednc yexaomipes. ‘Epevveg poviehonoineng £6eigav 6t o1 guvoliki
egaruon v otayovidiov ntay 3% yw otalepd ovomua ketwoviapon kar 1% yua
petaxwvoopevo apdevni (Thompson et al., 1993, 1997).

Mia @iin pébodog apdevane, vymANg umodoTKOTAS YPNANS VEPOD, ROV
epappdletar oto odpyo eivar 1 otdydny apdevon (em@aveiakn) kal vadyew)
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(Colaizzi et al., 2004, Zaxelhapiov-Maxpavtovakn x.a., 2009a, Sakellariou-
Makrantonaki et al., 2008a,b, 2009a,b). Avagépetar 6Tt 1) OIKOVORIKT] (r6d00n T
Kkaihépyewas vad ovvihkes elieppankng vadyewe otaydny apdevons sivar
anpavakl (Xaxkeriapiov-Makpaviovakn ka., 20098). Or [laravikokidov xat
Laxeirapiov-Maxpaviovakn (2009e) avapépovy 6T 10 evepyeaxd wolivyio ey
KaAEpyewr Tov aopyon eivan BETKG ukopn Kl 6Tav 1) 6601 apdevong frav ion pe
10 50% ¢ nuepnowg eEatcodanvone Kat EQUPUOGTIKE [E ETUPAVEIRKT] GTaAYSTV
apdevon).

Yoy ElMada epappoloviar 0heg oyxedov o pébodor dpdevong (kataxiion,
Kataoviapde, otaydnv apdevon). Ard avtég, n empavelax) otdydnv apdevon eivar
n oevtepn mo Swdedopivn pEbodog petd tov Katmoviopd, arid opn téco oo
empdiiovy or Khypatohoyikes ouvbikeg e yOpuc (HEWPEVES Ppoyortdoeg Kt
Edewym vepov). Toppova pe v Edvia) Xrenotuay Ympeosia (2000), n otaydny
apdevon koAvmrer 1o 22% ¢ GUVOAKIG apdEudpevne EXTUomS Y YEGPYIK
gpnon. Avtifeta, 1 vadyewa oraydny apdevon epuppoletar ehanota polovon ta
MAEOVEKTHATA TS £xouv avadelrrel xar amodeytel and morAES epevviTIKES
apoonabeiec mov Exouvy mpaypatorombel xuping oto efwtepikd whhi xat oto
EOOTEPIKG NG ZOPpag Kul ot Sidpopes kurhipyaies (Zakerlapiov-Makpuvtmvik)
k.., 2000, 2007a,p, Sakellariou-Makrantonaki et al., 2001, 2002a,b).

1.2. XKOIIOI THE EPEYNAX
Kabe epevvnmua) mpoondfiewr amookomel omv PEAET] GUYKEKPIHEVOV
rpofinpdtov kar ™y avalion ooy exilvonc Tovs. Tmy yEOpYIKY IpuKknK
Ta TPOPAApATE TOV ATAGLOAODHY TOVS RUPaymyohs eival Todhd Kut aliniemdpony
petadn tove, Ta onpavukotepa icme and avta sivar:
~ 1 avalijmoen sie£odmv oto DEpa me avadiiaplpmons xaliiepyeidv,
# 0L KUAMEPYNTIKES APUKTIKES OV OTAV EGUPHOGTONY £Vt SuvaTH Vi PELHGOVY
10 KOGTOS Tepaymyms (YEwpyia yauniov e16podv)
1] EE0IKoVOUNOT) VEpOD (pdevong,
1 EQUPROYY VEWV TEQVOLOYIOV, Ol OOIES SEVKOADVOLY THV KaALEpynTixT
APAKTIKT 1)/ Kat cupfdiony oty HElmoT) TOU KOGTOUS Tapuymyic.
To Oépa ™5 avadiipbpoone tov kallepyeldv aracyorel my Ellnvikn
aypouk] Kowovia £6G kat morha ypovie. Otav tiletan og Ofpa ovlnmioewg
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apoxaiel dyoyvopies petald v evbwpepopévav. Tig aepocdtepes popés
cuvdiieTal apect pe TIC Katavahotkes ouviieEs ukpoOTEpOV 1) peyaidIepmv
aeproydv, Xapuxmpiotiko aapadeiypa yia my aepoy s Ococaliog anotehel n
aepintoan tov PapPaxion. Ta aponyoipeva ypdvia Katd v Sidpkew 1oV oroimy
avloios 1 xeilépyew, N rapayeyn Envikod Papfaxion covdéoviay pe mv
rapaywyi] EAgvikav evéopdtmv. Ao m onypn mou appoay va petaxopifovy 1
va kieivouv o1 flotegvieg rapayoyng EAAvixov evévpdtov poipaia 1 kuiiiépysa
appoe  va  @bive. Alko  mapaderypa  eivan m mopein g EAmpaxiig
karvofopnyaviag 1 oroia Ntay GuvBESENEVT) HE TV KaavoKalliépyeala Kal 1) ool
adrav appoe va eoivel rapiovpe pall me Kat TV KaavokalAEpyela pe anotélecua
va eapaviotel.

Tradwakad, Waitepa ta televtaic pdvia yivovia TpoTaeels yia my elgaymyn
VEOV KOAAEPYEUDY OTNV YEMPYIKT] APUKTIKY T8 xOpas pac péon and g
epeovnukés apoonadewee tov HNavemompiov. Mepikéc and ng apotdoell nov
£x0ouV YiVEL 0TOUS Tapay@yons £ival 1) KaAlEpYEla aypuayKivapug oe ReEployes 6mou
dev  amateitar  apdevory, 1 kelldpyswe e otéfug os  mepogés  Omov
KaAAepyoviay o Kaavos. 1o mhaiclo autd Tav TPOTAGEMmY Y TNV EVacOANon
v YEOPYGV pe vieg KaAhépyaes Eykettal Kat 1) apdtacn yia Kerlépye tou
QUTOL GOPYOL VI TNV TAPUAYWYT) EVEPYEIIC.

Onwe avapiépinke mapandve xabe xadligpyae yia va yivel arnodext) aad
oug Kehhwpyntéc Ou apéner va ouvOEETUL PE KATOWS MOPPNS KaTavaAmTiky
ovviibewe. Ly aepintmon tov odpyou, 1) Kkatavakotkl] cuvibela tov ouviEstat
aupeon pe My xellépyea touv eivar ) eEaocpdlion evépysiac yie Ofppavon kai
Tapaywyn NAEKTPIKNS evépyelas. e nphro eninedo, emdimEn eivar n peimon tov
OLKOVOUIKOD KOOTOUS DEppavens Kat NALKTPIKIG EVEPYEINS OE GUYKPIOT] HE Ta
OPUKTA KaDGIHa TOUV  YPNCIPHOROOVIAL oHuEpa alhd xupieg 1) peiwen tov
aepifaidovukol kéotoug and my pimaven tov xepifdiloviog mov wpoxaiel 1)
1PNOT TV opukThV Kavaipmy, Xe devtepo exinedo emdibketan 1) efaapdaiion evoc
aClOMPETOVS  EIGOSNPATOS VI TOUS AAPAYOYONS, YWPIE VI aroiTovvtdl VEES
ENEVOVGEIC 08 EE0MMGO, abhd kal 1) dnpiovpyia véov Décemy Epyaciug oe povades
enelepyaciag mg apoHmg vAng (fropata).

H avygpovn cvpfanxiy yeopyie yapoxmpiletar and  povokallibpyess
KAPROSOTIKAY Kul WoSOTIKOV KUAMEPYEIOV OTIG onoieg eQuppOlovIal peydheg
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TOGOTITES FNIKGOV 0voiV (QuTopdppaxa, Mndopata) (Franzluebbers and Francis,
1995). H epappoyy me apswyronopds ovpfdier omy  Apoctacic  Tov
repifaiiovrog, my dwnpnon v aroddocmy Kai T peimon me eEapmone and
smuuika laraopata (Heichel and Bamnes, 1984, Youngberg and Buttel, 1984), myv
peimon tov xmpoaforiv and évropa xai acbévewse (Bird et al, 1990) ko omyv
peimon tov apipon wov Olaviov (Liebman and Janke, 1990). Apewnonopa
dnpmrpakdv pe yoyavih propei va peihoer Tig anaitioeg o alwtovyo Aitavon
Kkat mapdiinha va emrevybel n Péinomy mapayoyn (Hanson et al., 1988),
Opyavoon kKal apoypuappaniopds tov apdedocmv pe faon myv dwbiown vypuoia
£dpovg propei va ovpfdaier otov mepropopd toug (Kranz et al., 1992). To odpyo
givat éva QuTo To omoio propel va hoel IKavoromnkes axodooels fropdalag drav
KaAhepyeital vd cuvbnkes Yempyiag yapniov eiepomy (Sakellariou-Makrantonaki
et al., 2007a). Ywberdviag Tg tupandvm TPOTACES GV KAAMEPYEWL TOV GOPYO
propel va pewwdel N xatav@mon evépyewe yia mv aapayoyn opdleg ka
tavtdypova va eZokovounbel vepd apdevong,

Eyer fdn avagepbei om évae and ta onpavuxotepe apofinupata mou
aviipetomilel 1 ohyypovn Kowovia, kat eldikdtepa n aypotiki], sivar n £dewym
vepoy. Avagépovial yapakmmpotkd rapadeiypata Aavlaopivng epappoyng tov
apdevocov and toug aupaymyons ot Piflwoypagia (Kupaviodviag kar Aépxac,
2000). Yad avtd 1o apicpa 1 tpdtac) yue mny evacsyoinon He TV KeAlEpyela Tou
PUTOD GOPYOV UTOKTA AKOUT PEYUADTEPO EVSIEQEPOV ol eivarl YvmoTd oToug
emoTipoves 0Tl aroterel £va QUIO TOU AEPGYEL IKUVOTOMTIKG Kul 68 cuvihikeg
Ehhenyme vepod (Y to Aoyo avtd yapaxmpiletan kar wg puté kupijia) (FAO,
2002). Emiong éyet Mon avagepbei 6m 1 vrdyaa otaydnv apdevon sivar pna
pébodog mov Otav oyedialetar Kat epappdletar kat Swmnpeital  Katdiinia
spapudlel anodonkdtepa 1o vepd apdevong oe Giykpon pe @iec nebdédove Kat
EMOPEVS UROTEAEL Ja KOMT] TPOTUOT) APOS TOVS Mapaywmyods oty apoonabaa
£E0IKOVOUNGTIC VEPOD,

H pédodog apdevang opwmg dev eivar apkety and povny me va copPdie
anpavkd omy efowkovopnen vepol, uuminpopatkd Oo apéxer va yivetat
akpific vIoAoVIoOS TV avayKav tov Kalhiepyeby o vepd, [a 1o axond avtd
gyouv avartuybel dagopes pebodor vrokoyiopon mE EuTOOSUAVONS TOV
KuAhepyeloy kat pe faon avm) yivetar o mpoypappatiopds v apdevosmy. M
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and e Quakdtepes xat akpifieic peBddovs mouv ypnowpomowOUVIOL Y@ TOV
APOYPARHATIONO TV apdedoemv eivar kat 1) pébodog tov eSatuaipetpon oo A.
Loppava pe aut Kataypapstar 1 nuepnow e£atpio, Onmg avn) eanpealeta axd
TIC KAMPOTKES GLVONKES piag meproyie, Kat pe pa cewpd vrokoytopav kabopiletat
1 doam dpdevang mov da epappootal. Qotoco, ) pébodog avtn dev hapPaver vdyn
T1¢ £6aIKES cLVINKES Kl THS 01 GLEIKOMPIKES IIOTNTES TOL £6GPoVE eanpealovy
my Katavopn] kar v arxofnxevon tov apdevtikod vepov oto £éugog. o my
Kataypapn tov cuvinkdv edagikng vypaciag £xovv avartuylel didpopor tHimol
awthnipov pétpnong edapuaic vypaciag, ‘Evag axd toug omolovg sivar xar o
Envirosmart g etapiag Sentek.

O awofmuipeg pérpnone edapuiic vypaosiag extos ard my axhi Kataypagr
Exouv ) duvatdéma va shéyEovy mhipac v Evapén kal AEn kale apdevong drav
ouvodebovial and xat@inio cfomopd. Eva tétown oloxAnpopivo cdoTpa
ypnoporombnke ya va afwoioynbei tooo n afwomotia tov aiid xat n mbavomra
eZowovopnong vepol apdevone. Etol, om) petageipion mov apdedoviav pe tov
wolnmipa n doom apdevone xabopiloviay oo and Te WOTNTES TOV EAPOVS Kt
tov Tpono wouv avtéc kubopillav myv atdon ™C vypasiug Katd 1 pdvo mov
pecohafoios petald v apdedoewmy 600 and me KApanikég ovvinixkes mou
kaOopillay my Swavor] Kat emopdéves v apdehnyn vepod and 1o E8upoc.
Inuetbvetar 6ot ot Sy Pifloypagia shdpotec eivar o gpyacies mov
avaQEPoOVTAL STV (PToT] TV SUYKEKPIEVOL motmipa xuping Y Ketaypa@ikoie
GKOROUG EVH PEYPL Kal TN CLYYPaEN ToL Kepévou e epyaciag dev Ppébnkav
EPYUGIES TOV Vi avaEpPoval a8 EAEYYO0 Gpdevons pe 10 cuykekpiuévo moetntipa
omyv Elhada.

O deiktng uidaxng empaveiag (LAI) sivar e enpavnk aupdpetpog mon
propet va ypnoporombel yia va petpnbel o Pabpog aroppégnone Opertikdv, o
PBabpde apooPorne axd acbiveiee xa 1 anodotikdénira e apdevone vad g
ouvlinkes me xabe aeproyc (Kirk et al., 2009). a tov vroioyiopd tov £xouv
avantoygbel Suapopeg pEbodor evi Exovv xataokevastel TAN0DOC OTTIKOV CLOKEVGV
pétpnong LAI (Welles and Cohen, 1996, Jonckheere et al., 2004). Or nepiacotepeg
and TS ONOIES EXTINOVY TNV TUKVOTTe ¢ Quisiag kol v avayouv os LAL
EEEMEN avtdv 1oy pebddov anotéleoe 1 pébodog Ayns yneaxkby gutoypapumy.,
Av kut oty Biffloypagia vadprovy RollES avapopEs GYETIKG PE TNV EKTIUNGT] TOv
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]

LAL uxd potoypugicg mov tpafhiymkay o daorn xat arsikdvilay TV QUALIKY
EMUPGVELE ad KATO TPOC Ta AV, EVIONTOL VAAPFOVY EAQYIOTES avapopes
vroroyopd tov LAl and potoypupies mov tpafiijymkav nive and mmy @uikiki
emgavewr (Kirk et al, 2009). Ly rapovoa epyacia &ywve pa apoonabewr va
vaoioyotel N Ty} tov LAL pe ) Ay yneuxkov @otoypueihv Kal Ty
eneEepyacia Toug péom tov apoypappatoc AutoCAD. Enperdverar 6t ot diedvi
Pifloypapic péypr kar ) ovyypapn tov Kepévow g epyaciag dev Ppélnkay
£PYAOIES OV va avapépovial o8 vroroyiopd tov LAI pe m pébodo tov ymeuaxaov
puToypapudy kar exctepyacia pe 10 AutoCAD.

INa my Ayn ceotOv ano@aoemy Katd Ty SIpKew pag KeAMEPYMTIKNG
AEPIOB0L 01 TUpaymYOL KAAG Kal Ol EMOTHOVES TIPEREL Va £xovy o1n) S1abeoT| Toug
fvay odnyd. Zuvibog, ™ Suvatdémita auT) TOVE TV AGPEXEL T EQUPROYN
oranonkov pedddov, Qotdoo, 1 epuppoy) tEtowwy PEBOS®V Yt TOVS EMOTNHOVES
HROPEL v gival e Swadikacia pe TV 0ftoia EpYOVIOL OF ERAPT) GE TAKTE YPOVIKA
SaoTHaTe aAAd i ToVS Tapaywyols sivar pa molbmiokn dwdikaoia, o my
dievkoAoven Ty pellovikdv  kallepyntdv odpyov Eywve pua apoondfew
vroloyiopon evoe patmpanikon poviédov apofleymne me mapaywmyic Propdlag
APNOIHOTOIOVTLS OPIOPEVES aveEapmres petafintéc tov onolov o1 TiPES propoly
shkola v surieglovy, H puébodog mov egappdotke yia my povickoroinarn frav
1 roAiamhn ypappukn aaiwvdépounon (Montgomery and Runger, 1999, 2003) evi» o
KOPIES AapApETpol o1 omoleg vasweépyovial omyv mapovoa Epeuva elvar o
akOhovbec :

» H mupaymyi tov putob adpyov 1) onoia vrokoyiletar and my Propala doo kat
aad my pualik emeavew (efapmpéves petafintéc),

~ H apdevon (aveEaprnm petafinmi),

» H peraforn me Beppoxpaciac me atpdéopaipas oe 6ha ta otadia avartving
100 QuTod (aveEapmmm petafinni),

» Huypasia tov eddgpove kat e atpdopupag (aveldpnteg petaffintéc),

» H nhweavew (avelapmmm petaffinm),

> Ondpeg mg npépag (avesaprnm petafinm),

# H Ppoydrrwon (aveEapmm perafinmi), xar

And v enefepyacia TOV TUPATAVEH GTOWYEIMV TPOEKVYE ML GUVEPTIGLHIKT)

oyEGT), N ool EXQPAlEl TV TUPAYMYT] O CUVAPTIGT TOV CNRAVTIKOTEPOV and TIg

XA NTANANIKOAAOY
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13 1. EIXAIQIH

aveEapmres rapapétpovs. 'Eton 1) pev mapaywyn eivan 1) eZapmpévn petafAnm, ol
e vadhowmes mapapetpor sivan aveZapmres petafinréc. Anpovpyeita £tor pua
EVIOVEC N YPUMIUKT) ouvdapmon Ty v exilven mg  omoiag  yivetat
ypappkonoinon pe royapiliuxonoinon. H apoxiatovsa cuvvipmon elvar hiov
ypuppa] g mpoc tie aveEapmres petafiinréc. Lro ypappikd avtd poviélo
gpnoporositar ) pEOoS0¢ TC TOAAUAANG YPUPIIKIG Talwvopduneng Kat yivetat
EKTIINOT TOV GUVIEAEGTOV TOU YPUUUIKOTOHEVOD TOAVGVOHOD, EXTIHNGY) TOV
Swompdtov epmetooivig yia kabe cuvieieon) kaldg Kat ot ehléyyon v my
Katadnromra mg rakwdpdunone. Exiong Oa yiver ypagixa) arewdvion tov
povrédov oe Ipoditotate exineda Kul oOYKPIoT HETAED TV AEPAPATIKOV TGOV
Kat autdv 1ov fa mpoxtitovy amd to poviédo. To povieho avtd Oa ypnowonomOei
apeves ya pelhovakeg mpofliyelg me repayoyis O TAPOHOES KAHATIKEG Kal
Kkadhepmukéc ooviikes kar apetépov eivar duvatdy va yiver pa aviivon
evaoinoiag Tov Tapauepov 10V, Yia TV HEYICTOROINGT) TS AAPUYOYS TOL
putov aopyou. Tlapdro mov vadpyovv exteveis avagopés oty Piffloypagic
oyEnKd pe Ty poviehomoinon g mapayeyns fopdlac pe ™ pebodo me
ROMATAS YPUppIKTEC Talvdpopnons, eviontowg dev £xel yivel povieloroinon pe
TV 1PNoT) IOV Tupandve aveZapmmrov petafintoy,

I'a mv S&igpedvnon tev aepaaave apofinuatev  apaypatorovdnke
EPELVITIKT] £pyacia TpiETovS didprewac, Lrov aypod tov [lavemompiov Ococuhing,
omyv aepoy tov Bedeotivou, xailiepyinke abpyo 1o onolo apdedmke pe myv
pibodo me em@avewakne kat vadyewg otaydny apdevone. To obomua mg
EMPavElnknS otaydny apdevone cLomMOTKE HE QUTOHUTIOHOVS EAEYYOL TGOV
updetosmy Eva Ya g PETPHGES pnoporotiinke copminpopankos eEonhiopioe
tov Epyacmpiov ['ewpyiic Yopaviixic.

H exndvnon e napovcas épevvag £yve yia va adloloynDei:

F N KUAUEPYEI TOU  EVEPYEWKOL QUTOD adpyon vrd ouvlinkes yeompyiag
FAPNAOV E1GPOGV,

# 1 exidpaon Mg elhsippanrig apdevang pe tig peddong TS EMPaVEIRKTS Kat
vroyEas oTaydny apdeveng oty avartuin kut apayeyn fopalag tov puTon
ahpyon,

METNETOMOIHEH THE ENEFTEIAKHE (DEAEIAL AIIO THN KAAAIEPIEIA TOY ENEPUEIAKOY 9YTOY
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» 1 pEbodoc empavewkie otiydny apdevong pe v gpion mothympa pépnong
vypaciag edapove.

Ewdixdtepot atoyor g spyaciag sivay;

= 1 enidpacn SwpopeTikdy dooemv apdevang ommy avdmtodn Kat Tapaymyn
Bropdlag Tov evepysiakon UTIONH GOPYOL,

F 1 obykpon TG UROYEINS Kal EMQAVEKS otaydny apdevenc pe Opouv
EEOIKOVOUNOTS Kal arodoTxOTTAg ¥PToTS VEPOD 610 0OPYO,

# 1) oVYKpLOT TS EQUpROYIS TPLOY SO0EV (pdevonic pe ™ pedodo me vadyeg
Kl ERPAVEIAKTIS OTAYINV APIEVoNe pe Opovs OIKOVORIKONS,

= 1 agwrdymon me pedédov vroloniopon Tov SEIKT PUAMKIG ETUPAVEIS pE
TV AN Y@Ky potoypapuav xat my exsfepyacic pe To apoypappe
AutoCAD,

# n avarrodn povidhov mpdPheyme Mg mapaymyic S KeAMépyelag pe mv
EQUPOYT TG ROARATATS YPARMIKTS RAAVEPOUTIOTIS.

Tehkde oxonde e epyeciag eival 1) HENGTOROINGT) TG EVEPYEWKNE MPEALIAC ard
TV KEAMEPYELL TOV EVEPYEIIKOD GUTOD adpyon e evguiy puluan dpdevangc.

1.3, AOMH THX EPI'AXIAX

H epyaciac mov apaypatomombnke aepiypa@etal Kar avaAbetal o8 EVieka
Ke@ahaa,

Yo 1Y kepdhawo  yivetm e yevikn  Pfloypagikny  avackomnon,
rapovaralovral o1 GKomoi, 1) dopn kat 1) oupPori Tie epyaciag oty Epeuva.

Yro 2" xepdhamo  mapovordleran  m o Pifloypapue  avacxommen
SNUOGIEVPEVIOV EPYAGIOV TOV AVAPEPOVINL TNV EXNPAVEWLKT Kal DROYEW GTaydny
apdevan, o8 EUTOPATICHONS ROV £X0VV Katd Kapohe epuppooTel e Tig dVo autig
peBGSoNE Kt 6TV KaAMEPYEW TOV EVEPYEWLKOD GUTON (vhdoue adpyou.

Ero 3" kegdhaio aeptypdgetal o oYESIopOS TOV TEPAPATIKO) KOPRATION TG
£pEVVEC, O OYESIONOS Kal 1] EYKATAOTA TV apdevtikod cuothpatos Kkabie kat
ot pEfodor kar o eZomhopde mov yproiporomnke Yy ™V aApUYHUTOROINGT TWV
HETPGE®V KaTd T1) SUEPKELL TNE KAAMEPYNTIKNG TEPLOGOL.

Yro 4" xep@hmo mepiypaeetan ) dwdikacia  vroloyiopon g

cLanpuoodiuavonic Kut Temv apdsuTikay S0oEwmy.,
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15 1. EEEAIEHH

Yro 5% xeedhawo wepwypaperar 1 Oewpeic mMC @RS  YpUppIKig
RAAWSPOUNOC.

Yro 6° kepdhaio mepryphgetan 1 Ocwpein e molAamhig  ypappalg
RAAVEPOUNOTC.

Tro 77 kepdiao rEPypaQoOvVIAL Ta KAPATIKG dedopéva, 0 VIOLOYIGNOS TeV
QUTIKOV CUVIEAEOTOV, 1) EEaTpncodanvor) g kuhliépyewag, 1 eEoikovopnon vepol
(pdevomg Kal 1) arodoTIKOTNTA ¥PTIoTE VEDPOL,

Yro 8 kepahuio aeprypagetar pébodog vroloyiopod tov deikty QuAkiaig
EMQAVEWLS HE TN ARYN YNQUKOY QuToYpapLdv Kat Ty erefepyucia TOU¢ PE TO
apoypappa AutoCAD.

Yro 9" xepdiao mepiypagetar v exidpacm v dwgopenikdv  dooEmv
apdevong, tov Swgopetikdv pebddov dpdevong, tov dapopenkdv pedddmv
VROAOYIGUOD TOV apdevTikOV d6cemv oty pPetafoli] Tov HYOUS TOU KEVIPIKOD
oteiiyong kat my rapaywyn fopalag tov guron oopyov.

Yro 10" kegdhaio 7apovealetal pia OIKOVOUIKY) MEAETY.

Tro 117 kepddao  yivetal avake@oiainon] OV CUUREPAGHATOV TOV
apoéxuyay and my exciepyacia Kai avahuon TV arotEAEcpatov me epyaciag
Kat tapovotaloviat IPOTAGEIS EREKTAOTS TS EpEUvaC.

Axorovbet o katdhoyog tav fifloypagixdv avapopov.

Yro tEhog g epyaciac mapatifetan mepiknym omy ayylikn yidooa
(Abstract).

1.4. LYMBOAH THX EPI'AXIAX XTHN EPEYNA
H xipue cupforiy e epyasiac omy épeuve eivar onpavkr sion:

» Eguappoletar yia apen @opi avtopam dpdevon pe ypion tov webnuipa
pérpnone vypaoiag edapove Envirosmart mg etapeiog Sentek oto avoyytd
nedio.

» Epappdletm 1 pébodoc vrokonopod tov ekt @uAMKIG em@dvelag pe
ANYM YynQuKGV QuIoypaQudy Kat v erefepyacic T00¢ PE TO APOYPUppE
AutoCAD,

#  Amodewvietar 1 £0IKovOUNan VEPOD apdevenc oty KahliEpyaia Tov abpyon

ue v egappoyn me pebddon apdeveng tov faciletm ot edugikn vypaoia,

METIETOMNOIHEH THE ENEPMEIAKHE £XPEAEIAL AIIO THN KAAAIEPTEIA TOY ENEPTEIAKOY &YTOY
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7 Amodeikvietal 1) e£01KovOUNoT] vepol apdevonse oty KaAMEPYEWR TOV GOpYOD
pe v epappoy me pedodou empavelnxig Kul vIoyeag otaydny dpdevanc.

» Egappdletar poviehonoinon me nupayoyne Popdlag and my xelhiépyew
0V PLTOL GOpPYoL pe Y PEDOGO ™E TOAAUAING YPUppIKIG RuAVOPOUNOTS
Otav Y1 Tov vIroAoyiopd mge ddong apdevong ypnoonoiEital eEaTIcipeTpo
oo A.

» Epappoletar poviehoroinon me aupayoyie fopdlac and myv kuiliépyew

0V PuTOL adpyou pe Ty pédodo e TOIATANG YPapUKTS Takwvdpdunong

otav Y Tov vroroyiaopd me 86ong dpdevong gpnoponowital ) pélodog me
£0UPIKNG LY paciag.

Epappdletar povishonoinon mie mupaywyne Propdaluc and my kaihépyew

oV PuTOL Gdpyov pe Ty pEdodo TC MOARUTANG YPURMIKTG TUAWSPOUNOTIC

ypnoporowdvIas o avelapmres petafintéc my apdeveon, v niwopavew,

mv  Ppoydmtmon, Vv atpoopuipikn]  Ogppokpacia  ex@pacpivny  oe

Pabponpépes, ™y  atpocpaipikn) vypacie exgpuopivny ot otalpuopivo

€, — €&y

v

aapiyovia , TV £da@k vypacia, ) Sidpkew uépag Kat ) pada touv

€y

puTon,
7 Yroloyilovrat ot QUTIKOL GUVIEAEGTES Yt TO QUTH WVOOES GOPYO.
» Yroloyilovral o1 QUTIKOL GUVIEAEGTES Y1t TO YUTO GOPYO AR TS SIAPOPETIKES
doaelg apdevong mov vroloyiomray pe m pEbodo tov efatpusipepon THirow
A.
Yrohoyiletar 0 UTIKGS GUVIEAEOTIC Y T0 QUTO ahpyo and m) doon apdevong
mov vrokoyiomke pe ) pébodo mge edaguaic vypaciac.

v
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KE®AAAIO 2°

BIBAIOI'PA®IKH ANAXKOITHEZH

2.1. I'ENIKA

H éwpetvnon tov emdpacemy ¢ EMQPAVEWKTC Kal LROYEWS oTdydnv
apdevone omy avantudy), TEPayOYIKOTTE Kal OKOVORIKOTITE TOV EVEPYEILKOD
puton adpyow apoiinolitel 1660 TV AERKTOPEPT] HEALTI TOV PUTOD GOPYOL GO0 Kal
) HEAETY) TG EMQAVEWRKT)S Kau vadyews otaydny apdsvong. [ 1o oxond avto,
Sievepyiinke avaokOamoen SNUOCIELHEVOY EPYRCIOV YL TNV EMPAVEIRKT] Kol
undyewe otaydny apdevon kabbe xal yia my KelEpysie Tov QuTOL GdpYoU.
[Saitepn mpocoy) 660nke oe exeives TIC npocievpives spyaciss Tov avapépoviay
oy exidpucn me Gpdevons ot TEPEYOYIKG Kl TOWTIKE JapaKTpioTiKG e
KaAhéEpyerac,

O gpyaciec mov £yovv dNpociEvtel oyenka pe v otaydny apdevon
ROKIAOVY ¢ TPOS TO AEPEYOPEVO TOvS. Avagépovial omy anddoon Supdpmv
Kudhiepyeroy, ong Wuntepdtes and m ypnoen cvetpdtov otdydnvy dpdevong
Kat 1oV pefodmv TpoyPUppRATIoNOD TOVE, OTIS EMSPAGEIS EPUPLOYNS SIEOPETIKGV
doocwy  apdevong  otX  RMApay@YIKd  YUPAKTPIOTIKG  TOV  KUAMEPYELDV,
[ephapfavovy mhnpopopies oyenkd pe v aEPEXOPEV vYpacie Tov £8@POVE,
mv opowpopeia apdeveng ulha kut v dudpkein opéiymg Long Tov Supdpunv
eLapmpudtov tov ouvlitovy fva ohokinpopivo aboTpe otaydnv dpdevanc.

H Pifhoypagpixty avaoxdmmen aepihapPaver epyacieg nia my Kahhiépyeia
TOU PUTOH GOPYOL, Y TNV EMPVEIRKT] Kai vadyela otaydnv apdevern. Epgaon
dobmxe oty fifhoypapia and emompovikd rEplodikd kat Tpuktkd ebvikdy kat
Siebviwv ouvedpiov 6mov aeprypapovial e arnotehéopata exavalapfavopevov

EPEVVHV.
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2.2. EINIMPANEIAKH KAI YIIOI'EIA ETAIAHN APAEYXH

H otaydny apdevon, emeavewakn 1 vadyew, aviker ong pebodovs mg
omknie N pepkne apdevone. ‘Eror yupaxmpiloviar o pébodor exeiveg, mow
yopryov 1o vepd katevbeiav om Chvn mg peyakitepns plikic dpaompiotnrag
TV QUTGV Kal povo exel, o avtibeon pe 1 ddgopeg napadocrakés pebddouc,
OV FopIyoiv To vepd oe OAn (Katdkiion, kataoviopde) 1 axedov oAn (avidakua)
mv éxtaon mov katahapfaver n karhépyawa. Ewikd, oty uvadyew otaydnv
@apdevon oL aywyol epappoyns toroletodvial KATo and TV EMPAVELL TOV ESGPOUS
epappolovtag 1o vepd, ta Opernkd ovotankd Kai Tg AOWES ynpIKES ovoieg
ancvbeiag oto evepyd plloctpope mg kallépyaws. ‘Epevveg £xovv deiler om n
ancvleiag epappoy] vepod Kai ynuikdy ovoidv oto evepyd prllooTpopa g
KUAMEPYEWNS PHEYVIGTOTOIODY TV Tapayeyl] Kat PEATIGTOTOIONY TV IO Ta Tmv

RUPAYOPEVHV TPOTGVTE®V,

2.2.1LIETOPIKH ANA®OPA

Yra ouoTipata otaydny apdevons aeprtiapavovtal cuoTpaTd ERPAVEIRKTS
EQUPROYNS TOV VEPOD UE HOP@Y) oTaydvag, LOpOVEPMOTNS Kat Cuveyols SEoUNG
VEPOD Kal LROGYEWS EQuppoYIS pe popel otayovac (Clyma, 2008). Mepioi
epeuvnTEg  wpoteivouy tov Opo  ukpodpdevon (Howell, 2000). Exomde tov
GUYKEKPIEVOD GuaTijpatog apdeveng eivat 1 epuppoy ot kabe putd 1) dévepo g
rosdTTUS vEPOD oL anaitei to £dapog (Clyma, 2008). H epuppoyi} Tov vepod dev
KUADTTTEL OAOKANPY TV £KTaG] Tov aypol Kat yuer to Adyo avtd mepropiletan 0
avartoin Olaviov Kail EROPEVOS Kat Ot an®GALss vepol and my eEatncodianvor)
oug evd mepopiletar kar 1 sEdrpion vepod and v em@dvele tov £ddpoug
(Clyma, 2008).

IMbavév 10 7phro odomjpe vadyewg Gpdevong va anotéleos  pue
supeotteyvia tov Charles Lee (1920). O Charles Lee Kataokehaoe £vee KEpupiko
owliva apdevone oty Kaiwgopvia tov HILA. 1o orolo ypnoyorowiviay ya
otpaynion kal Gpdeven kat@ T Swdpkew tov frove. H svpsorepvie avm)
Ppapevmxe and mv xupépvnon tov HILA. (Keller and Karmeli, 1974, Camp et
al., 1998, Clyma, 2008).

T dexaetia 1940 n otdydny apdevon epappéomike oe Deppoknmaxés
kahhigpyees oty Ayydice. O Dr Symcha Blass epy@omke oe Oeppoxima oty

XA NANANIKOAAOY
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19 2. BIBAIOIPA®IKH ANAEKONHEH

Ayyhia, peTamOAEpIKG, EVE TNV EXOPEVY] dexuetia PETEQEPE TI YVOGEK TOV OTO
lopaih dmov xehhépynoe guid omy £pnuo Negev yproIHOTOUBVIAS aKoun Kai
ahatovyo vepd (Clyma, 2008). ‘Extote n ouaydnv apdeven epuppoomke oe
Avotpaiia, HILA., Noma Agpw xa. Xug HILA. n otaydny dpdevon
epuppoomxe ot devdpdves afloxiavro (Clyma, 2008).

Tn Siprere g dekuetiag tov 60 1 apdodoOg G EpEVVAS Kt TG TEXVOAOTIAG
ouvEfaie omy ¥pPNon VEOV DAIKOV OTIV KATAOKEDT] Tov ayoybv epappoyis. O
aymyol epuppoyns xatackevaloviay and roivaibviévio | PVC evd o ontég 1 ot
oopic dnpovpyoiviay pe Sidrpron 1} koypo tov aymyod (Busch and Kneebone,
1966, Hanson et al., 1970, Zetzsche and Newman, 1966). O Whitney (1970)
avapépel OTL 01 GUVIEGELS TV CGTRAUKTIPOV YIVOTaV |HE Kappope of Slaxkpitd
onpein tov orahakmeopov. Ov Whitney and Lo (1969) apol afwordymoay
Spopong oTalaxmpes S APoOS TV arnddoon] Tovg Kat v mbavomte Euppaing
KATEANEAY 6TO GUUAEPUGHA TS TO TAUCTIKG EICTIYHEVO OTOMHIO0 E6mOE Ta KaADTEPQ
UMOTEAEGHATA.

Katd m dupxewa g dexactiag tov 1970 apaypatoronjbnke oeip epevviov
WS PO TNV KATaAANAOT e Sra@dpov THROV aymYOV Kal CTAACKTIPOV O8 TOIKLAiR
kaihepyerov (Davis and Nelson, 1970a, Edwards et al., 1970, Hanson et al., 1970,
Davis and Pugh, 1974, Gibson, 1974, Hanson and Patterson, 1974, Phene, 1974,
Phene and Beale, 1976,1979, Phene and Sanders, 1976). Ewdikétepa e my vaoyew
ataydny apdevan, o eforhopds eixe avantoylel apketd (Zetzsche and Newman,
1966, Whitney, 1970). Tnv ibwe mepiodo oto lopank apuypatorowodviay
gpevvnTIKES poorabeies Yhpm und Ty Epappoyy cvoTpdtey vipokitavang oty
empavelakn) otaydny apdevan (Goldberg and Shmueli, 1970).

Tyv dexuetia 1980, dpyioe va apoyoph pe tapbrepovs pubpois n épevva
yipw and my vrdyew otaydny apdevan. Baoikdtepo Aoyo e otpogic Tmv
EpEVVIITOV TPOS TNV Katevboven aut) anotéAsce 1) peimon Touv K6oToug TOu
eomhopod. Ty repiodo avn 1) epevvinikés apoonabeise otpépoviay yipm and 1o
fiabog tomobimone oV ayeydv epappoync, TV epappoy] Swpopov Koy
ovohv, TS AEAIMOES Y GATpdplopa tou vepod kalde xat cuykpioels mg
anodonKOMTAS TS LROYEWS oTaydny (pdevene pe Vv arodonikOTTe GAAmV
pebddmv apdevang (Wendt et al., 1977, Sammis, 1980, Bucks et al., 1981, Mitchell,
1981, Chase, 1985a, Plaut et al., 1985).

MENETOIOIHEH. THE ENEPFEIAKHE OOEAEIAL ANO THN KAAAIEPTEIA TOY ENEPFEIAKOY @YTOY
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12

Térog, ou Ayars et al., (1999) avapépovy 6Tt vrdyew CLETHHATE GTAYONY
apdevone dwatipnoay ™y Kak) Asttovpyin 1ovg yie tovkipotov 10 cuveny £m
epappoloviag 1o vepd apdevone pe KaAl opolopopgic. Xe asputdoetg
emQavelakne  athydny  apdevone  avapépetal 0TI GTOAUKTNQOPOL  aywyoi
gpmoyonootviar fmg kar 20 £m SletpdVINS  IKAVOTOMTIKY]  OpOWpHop@ia
EQUPROYIE TOV apIEVTIKOD VEPOD.

2.2.2.1IAEONEKTHMATA
Owv éva ovomua otaydny apdevong oyeddletar, eykaliotata xa

cuvnpeital katdiinia tote napovorale nolhd mieovektipata, Ta kuprdtepa and
(Ut GUVOWILOVTUL 6T TAPEKATH:

» Epupudletar o8 0A0VE oxE00V TOVEC THTOVS E5U(HY,

» Anrotehei xatrd@rinin pébodo apdeveone oe mepoyée, Omov o vepd wow
Swrifetar v my apdevon eivat Ayootd 1 modb akpifo. To vepd epuppoletar
arodonkdtepa exedn 1 efdrpuon kal ) anoppon) perdvetar M sfaleipetal, n
Paba smnon pewbvetat kat 1 opowpopeia dpdevons Peindvetar (Ayars et
al., 2001).

»  AvEaver my aapayoy. O rapaywmyic Pehn@inkay ket yua 1o Papfaxt xat
my viopdta fvavn TS apdeveng pe avkdka kaw o1 and@ieiss Aoyo Pabeiac
Sujfmong perdbnkay 1 oxedov pndeviomkay (Avyars et al., 2001).

~ H epappoy Opertikdv ovoubv yivetal arnodotikdtepa Sidtt o Samaved
MAGOPATOS Kat Ol aAGMALES VITPIKOV propoiv va pewwboiv (Phene, 1987,
Lamm et al., 1997a).

» Mewvetar 1) chatdémra omy mepoyl] v evepyol pilootphpatog (Al —
Omran et al,, 2004), Avapépetar 6T arartsizar kavorom ikt Siqdnon Gote va
Swempnlel o arodextd emineda N CAATOMTA  KOVIA GTOLS aymyong
spappoyg, 6mow 1 okvom e mg pilag eivan peydin bewpovrag 6n Ba eivan
avaykaie 1 £QUPROYT GpdEvonc HE KATLOVIONO O REPIATOEN  Alyov
PBpoyortwaemy (Hanson et al., 2004).

» Ta Qlavia eifyyoviar £VKOAOTEPQ, MWS Kal pEWOVOVIUL Adym EAAeymg
VYPAGIUS 1] KUTUTOAESHOUVTUL OOV  UAAITELTAl  SYKAPA  PE  EQUPHOYY
Olavioktovay, S16T1 10 yekaoTikG pnydvnpa propel va xivnbel orowdirote

onyu araBel omy emedvew tov edagov (Clyma, 2008).
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21 2. BIBAIOTPA®IKH ANALKONHEN

» Meadvetar 1 eppavion aolieverby mov guvoodvial arnd v vypucia oy
empaven Tov e8GPovg Kui yevikGtEpa ato aepifiaiiov tov puton (Bell et al.,
1998).

» Eluyiotomoieital 1 EMQAVEWKT] GROppON] KATG TV EQUPHOYT LAOYEWS
otaydny apdevang oe yhootdmta (Zoldoske et al., 1995),

» Eivar duvatd pe xat@hinho oyediacpd ton ouoTRATOS Vi TUPIPEVODY GTOV
aypd apketd Enpéc Lopidec yng, 6mov Pmopolv v KIVOUVIUL pEe EvKohie Ta
YEWPYIKG pnyavipata, orowdirote onypn axarmOel, Tmy vroyew dg 6 n
empavee Tov aypov rapaptver Enpn. O Zoldoske et al,, (1998), Beopoiv 6Tt
01 KUAMEPYEIES, OTMG T OVOROUOIHA GTAPDAIE, TOV EMBELOVTUL HEYAADTEPT)
HIpravooino), propoty va aeinfonv axd v £puppoy| TOV CLOTIHATOS TS
vRdYEWUS oTAYdNV dpdevong.

7 To ohompua vadyeag apdevang eivan pua pébodog apdevone kat@hinin ya
avtoparonoinan  (Lamm et al, 1997¢). Ou Shock et al, (1996),
gpnoonoincay aweinmipes yie MV Kataptpnon mg vypaciag o eddpong
APOKEWEVOL v EAEYOUY TV apdevon oe KaAAMEpYEIR KpEppudidy vrd
ouvihikeg vadyewe otdydny apdevanc.

» H vadysw otaydny apdeven anoteiei katdinkn pebodo apdevanc yia gpiomn
vypd  axoflirov  (Lakeldapiov  xa., 2003a, 2004, Sakellariou -
Makrantonaki, M. et. al., 2005b,c,d).

» Tlepopiletar oto ehdpnoto o mbavos Kivouvog arxd v exagi pe Ta vypd
anopinta (Trooien et al., 1999).

7 O Phene (1995), £xe1 anodeifer 6Tt yia pua Sedopévn rosdmTa vepo apdevong
oe fva £DQOPo apy Ao Edapoc, 0 oPUIPIKOS OYKOG mov dwfipéyetar pe 1o
evoTia T¢ vRoYElS otdydnv apdevong eivat katd 46% peyalitepoc and Tov
NUEE@PIKd Oyko mou Swfpéystal pe 10 OVOTHA EMQAVEWKTS oTaydny
apdevong.

2.2 3. MEIONEKTHMATA
H péfodog ataydnv apdevene napovoraler xat opopéve peovektipate, Ta

Koprotepa axd Ta onoia eival:

# To vymho kbotoc eyxkatdotaone (Lamm and Trooien, 2003),

MENETOIKOIHEH THE ENEPVEIAKHE (MDEAEIAL ANIO THN KAAAIEPTEIA TOY ENEMTEIAKOY @YTOY
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» H epappoyn xKatwoviopod petd ) omopd Kai péypt N KarMépysw va
amokTioel POk adoTua IKavd va anoppo@iost 1o vepd aou epapuoletar pe
ataydnv apdevan.

Ewikotepa 1) vadyewa otlydny apdevet] HEIOVEKTEL aTo Yeyovog OTL Tuydv
Swppos eivar dHoK0A0 va Swwmotmbolv Kal va EMOKEDUGTODY EVD 1] Tapovcia

poktkev sival mbavo va apoxaiicer (S 6TOVE aywyohic EQupproyc.

2.3. XAPAKTHPIETIKA ETAT'AHN APAEYEZHE

2.3.1. BAOOL KAI IEATIOXH ATQION EMAPMOIHE

H 1oarop tov ayoydv e@appoyis g smpaveiaxs otdydny apdevong xat
10 Pabog oto onoio Tomobetotvial O1 aymYol EQUPHOYNS OTNV LAOYEW oTaydny
apdevan kabopilovv o peydro fubpd kat my opowopoppia ™me dpdevong.

Ta Patn roroDEmens v aywydv EQuppoyiic Kat 1) 16axo¥n T0Ue ToIKIAOVY.
Ye meproyéc omov 1) Kailiepynukn apaxnkn emfiien va epuppdletar apoon, to
pabog tomobémone tov ayoydv epappoyic aowiier and 0,20m £wg 0,70m.
Avtileta oe mepogéc Omov 1) dpoorn dev amotelel AEPIOPIGTIKG TUPdyOVTH
(yhootamrag, tpupdrdhy, pndw) to Baboc tov aywydv epuppoyic pmopel va
kopaivetar  petagd  0,10-040m  (Batchelor and  Soopramanien, 1995,
Taxkeliapiov-Makpavrovaxn k.a., 2003a, Camp and Lamm, 2008). Or Alam et al.
(2000) avagpepovy 6Tt 1 ax6doon UNGIKIG fTav eEAa@pOg KPOTEPT) OTaV O aymYos
epappoyns rorobembnke oe fabog 1,5m évava fabouvg 1,0m, evd dtav ot aywyoi
torobetnkay oe Padn 03m xar 04m dev mapampiinkav dwgopic omy
rupayoy). H warog tov ayoydv epappoyis roikiier aviloya pe o sidog g
KaAliépyewag tov apdevetat. Mikpn wanoyn epappoletar o dpdevon yhootdmnta
£VO) HeY(An 08 KUAMEPYEIES MUOVIKDV, OMWPOVES KUl GpPREADVES, e KulEpyeieg
OV GAEPVOVTAL OUOLOHOPQE 1) TorobETan yivetal 610 péoo kabe devtepne i Tpitng
ypappis. To Pabog tomobémong efepratar and to Pabog dpoong 1 va
UROPEBYOVTUL KATUSTPOOES TOV ay@ydy eQappoyne alid kai and tov ro tou
edapove £1o1 MoTe va epappdletar 1o vepd dpdevene oto plooTpmpa ympic va
Swafipéyetar n emeaveia tov eddpove. evixd, 1 torobémon yiverar os fdabog 0,1m
ota yovépdkokxa edagn kar oe Paboc 0,5m ota hearékoxke (Camp and Lamm,
2008).
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23 2 BIBAIOTPADIKH ANALKOIHEH

Ot Kruse and Israeli (1987) perémoav mv 1oaroygr) ayoy®y epuppoyne oty
LIOYEW oTaydny apdevon Kal o KolAEpPYEWr KoAupmoklon oTv TEpLoy)] Tou
Colorado. Avagépouy 6t mapatnpiinke onpavikn aupailaxtkdéme o5 apog
TV RAPAYOYIKOTNTIE TOV UTOV 060 duidvoviay 1] andoTast] oS und oV aymyd
epappoyic. Katéiniav oto ovpnépuope 6T ywr Kaki) rapaymyi, oL @ymyoi
gpuappoyne, apéact va torobetodvial 610 pEcov g andoTacng mov ympiler g
Ypuppes onopac. e aiin £pevva, ov Bozkurt et al, (2006) avagépovy 6mt ae
gpeuva mov  wpaypatoroincav ota Adava e Tovpkiag, oe kuhhiépyew
Kahapmrokon, 1 rapayoyn avdiinke Otav 1 wanoy] TV ayemyeiv Eeappoyng
vrayewg otiydny dpdevong frav 1,4m.

Avagépetar O aywyol  egappoyne vmoyewg  otaydnv  apdevone
tonmolemifnkay o Babn and 0,02m fwg 0,70m aviloye pe T¢ KuAMEPYNTIKES
APAKTIKES TS AEPLOLNC, TOV TR0 KUl TG QUOIKOYMIIKES WI0TNTES Tov £dapoug
(Bophug, 2007). e Swm) épsuva mov mpaypatomomfnke oto Kansas oe
KAAMEPYEW KUAGPTOKION ava@Eépetal OTL LYMAGTEPY Rapaymyr), HEYAALTEPY
anodoTKOTNTU YPHONS VEPOD Kl IKpOTEPT AapaAlakTIKOT TR petalh tov eThv
m¢ Epeuvas napatnpiinke ong pPeTayepioels oTIC ONOIES 1] 1I0AR0YT] TOV aymyhy
epappoyic fray 1,5m (Manges et al., 1995, Lamm et al, 1997b, Lamm and
Trooien, 2003). To Baboc oto onoio torobeminkay o1 aywyoi epappoyis Nnrav
0,40-0,45m. Alkot gpevvniic avaeépovy Omt dev mapammpifinkay onpavnikég
Slapopés oty rupaymyn) Kehapnoxion 6tay ot aywyoi epappoyie wamijyav 0,75-
3,0m xat torobetifnkay xdbeta g Apog TG ypuppis onopac (Spourgeon and
Manges, 1990, Spourgeon and Makens, 1991).

O Shwankl et al., (1990) apaypatonoincay £pevva oe apyhomnibdes £dupog
oty Kahwpopvia. EEétacuy tpia Pabn tomobémone tov ayoybv epappoyne , tpia
patn omopac xur tpeig oceic apdevone. lapampnbnke 6nt torobémon tov
aymyon epappoyic oe fabog 0,15 7 0,.23m, n omopd oe Pabog 1,2 1) 3,8cm ka1
egappoyl]  86ome  dpdevorg  peyakdrepng W fomg pe 05 mg npepiowg
efatuoodanvonic petd and dwfpory e em@dvews tov eddgoug, fdmoe Ta
KOADTEPQ ANOTELEG AT

O Ayars et al., (1999), apaypatonoincav épevva oty Kakipopvia ) dietie
1991-1992. H wanoy tov ayoyov epueppoyns Nrav 2,04m xar 1,04m. Ta
anoteAfopata ™S Epevvag £6e1Eav OTL 1) Rupaywyn) aApuipa To TPOTO £T0C HTAY
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17% pikpotepn ot pETayEimon oy omoid N Wwanog TV aymyOv EQupponic
nrav 2,04m evd 1o Sevtepo £1og ) aupayw] Nrav aspizov 1 idw Kut ong dvo
petayepiosc. Loy idw épsuva peretiinke to Pabog eykutdotaong 1wy aymymv
epappoyne. H apy eyxatdaotaon éywve oe fdboc 04m arhd mapatypibnke
Swfpoyn me em@avewg tov eddpoug ondte Tpaypatorominke via eyKatdotaot)
ot fafog 0,7m. Metd mv eykataotaon os fabog 0,7m dev rupammpibnke dwPpoym
TN¢ EMPAVELLS TOV ESAPOVS KUl EXOPEVIS TO SVOTIHE PAOPOVOE Vir AEITOVPYEL Kat
Katd my Suipkewe ™me ovykodng. Ot idor epeuvnies avapépovy 6T oe £8GgN
appoapyhomAiedn xar apyomnhadn torobimon TV aymyhv epapuoyis o
Babog 0,45m ocvvéfare oy TPROEION aviymon Tov VEPOD (pdEVONS OF apPKET
urdGTIHo and 1o oTahikTy. e kahliépyein gphoviag Kut o8 cAappd edagn, eivar
Swvatd va  spuppoctel vadyelwe otdydnv Gpdsvan 6tav o aywyol Eivan
rorobempévor oe Paboc pkpdrepo and 0,lm (un pdvipn eykatdotacn). e
KOALEPYEWR KAAQUTOKION 1] TOROOETNON TV aymyhV EQEPHOYHS HOPEL Vit Yivel oe
padoc 0.3m dtav o throg eddpove eivar apythommiming fog apyhddng. AvEnom
TS 00RO TOV aymydv epuppoyic advio axd 2,1 1 3m £xel o¢ arotéiecpa ™
peimon e rapayoyns kat my avgnon mg Pabeds dumbnong (Lamm et al., 1995b,
1997b, Darusman et al., 1997). Qotdoo, eivat duvatd va eQuppootel pe Kahd
anotelfopate oe TEPoYES Omov tupatnpoivial peydha vy Ppoydrtmons (Powell
and Wright, 1993).

Ot Bhattarai et al. (2003) nmpaypatonoinoav épevva o8 KalldEpyeia
Papfaxion omy xepoy) Emerald. [apampifinke 6 e fabog torobémong tou
aywyod epappoyic ioo pe 0,4m xa epappoy doamg apdevang 0,75 m npepiowag
eEatueodanvonc 1 rapayoy] aviibnke svo to vepd dpdevone epappooTike
UnodOTIKOTEPA 6E GUYKPIoN pE TS vadhowmes petayepioeic. Or Khalilian et al
(2000) derictooay onuavikés dagopés oty aaddoon PapPaxion peletdvrag
tpia fabn ronobémeone (20,3, 30,5 kar 40,6cm) xar d0o wamoyts (kabe ypuppn
onopdc kut kabe devtepn ypappn oropag). O Ayars et al (1995), avapépovy 6T o
KuAhiépysieg topdtac xat Papfaxion oe avayopata, 1) 0£6m Tov ayoyod EQUpROYIG
WS APOS THYV Ypappn] onopds 1 1o aviyope dev emnpiace my anddoar. Qotoco,
aapampiinkay  pppavikée e otong  aymyols  £Qappoyne  mov  nrav
tonofeMUEVOL 6T0 LAGKL GE GUYKPLOT] HE (vTohE Tov NTay Torodetnuévor advo

oto avigope. Ou Ayars et al. (1999) xpoteivouv 6Tt e to PapPdaxt or aywyol
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25 2. BIBAIOVPADIKH ANALKOINHEH

epappoyns apéner va tomobetovviat oe Paboc 04-05m evd o edagn
apythomimdn mc apyihddn 1 torobitnon propei va yiver kat ae fabog 0,3m.

H exthoyn ™5 wamoyic Kal ¢ Tapoyne TV GTalakTipoy aroteiel évav
@hro waphyovia wov enNpealel TV opolopopeia e otaydny dpdevene. H emhoy
OV OTUAGKTIPOV APEREL va YiVETaL pe yvoOpove 1o £idoc me xadhépyewe mou
apOKelTal v apdeutel, ™ Swpdppoen Tov Plikon GUOTIHATOC, TOV THTO TOL
edagovg km 1o Padog tov ayoydv epappoyic. Eivar embupnté or otahdxres va
1oansouy 1H00 GOTE va dnpovpyeitar Lovn aliniosmkaioyne vepol oe TETow
ARGOTaoN UAG TOV aymyd EQUPHOYIS IOV Vi KUADTTEL TIS REPIOGOTEPES YPUPIIKES
KA EPYEIES. L6 onepoves Kal apeldves 0L otaklxktes tonobetodvial Kovid ota
PUTa Kau £xouv peyalhtepn oanoyn £101 Gote va pnv dnpovpyodviar Coveg
ahdnhosmxdhoyng vepon (Camp and Lamm, 2008).

[Moklkoi thror aymydv epappoyic gpnoporomnkey pe smugia 1600 omy
emeavelakn 660 Kat oy vadyew otaydny apdeuon. Or IEpocoTEPOL TEPIELOVY
TOUE OTUAUKTNPES OT0 EOMTEPIKO TOVC. Avefapmira and tov TORO TOV
orakaxtipoy Do apéaet va hapPaverar vroyn, xatd v exkoyi kat rorobimoan
OV aymyod, T0 RAXOS TOV TOyOpatov Kt 1 Suepkew o@élung Cone tov.
Edxaparon pe ertd toydpata aywyoi tonobetovviar ovviifog o pukpdtepa fiabn
Kat &ouy pikpdrepn Suipkew Long. Aywyol pe 3ovipdtepa toydpata, EDKaPITOL,
Eyovv tomofemOel oto mapelBov, pe emrvyia, oe Padn o dote va pnv
vpiotavial pnyevikég Oquéc xatd ) Suipkewa MC Gpoong, TV KaAEpYNTIKGV
EPYACIOV 1) TS GUYKOMGNC aAld Tapdlinha va aro@eiyoviat TapapoppdoEls Kul
KataoTpoés and 1o Papoc v pnyaviuatov Kal tou eddpove. Akapatol aywyoi
pe yovipa torydpata rorobetovvial o peyaiviepa Pabn yopic va rapovordlovy
TUPUPROPPHOEIS KL FPNOIHOTO0VIXL Yla EPSEBOT] TOLVETOV Kullepyatdy 1 Y
Gapdevon TGV KaAMepYEWOY yia peyahbiepa gpovikd swotipata (rdave arnd 10
£m). Tékog, opropévorl THnot aymydv epappoyne eival eproniopévol pe fuxtipua 1
@hec MUIKES 0VOIES £T01 (OOTE Va APOCTATEDOVTUL and Ty andbeon haomng Kat
(Whhwv vhxdy Ta omoia sivar Suvatd va IPoKAAECOUY £UEpaln TOV oTUAAKTIPWY
(Camp and Lamm, 2008).

METETOIKHIHEH THE ENEPVEIAKHL (MDEAEIAL ALIO THN KAAAIEPTEIA TOY ENEPFEIAKOY ©YTOY
SOPFOY ME EY®OYH PYEMIZH APAEYIHE

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



2.3.2,EYXNOTHTA APAEYXHE

Tvmkd, pe mv otdydny apdevon duPpéyetat pkpodtepog Oyxog edagpoug oe
GOYKPIOT) pe TiC vrokotnes pebddong apdevong. To yeyovog avtd sivar mbuvd va
empedler my aupaywyn.

‘Epevva £€5e1&e 6T evpoc apdevong 1, 3, 5 1 7 nuepdv dev emmpéace v
rapaywy) kaiaprokion. H arodonixon)ta gpiong vepon apdevons avénibnke drav
10 £VPOS apdevong ftay peyaivtepo and 7 nuépes Loyo anohikevons peyaldtepng
nocOTNTag vepoh mov mpoipyoviav and fpoxdémtman xat peiwone mg Pabig
Sujnenc (Camp et al., 1989, Caldwell et al, 1994, Howell et al., 1995, 1997,
Lamm and Trooien, 2008). L& pn cvpmecpéva £8a@n Kal yia KaAMEPYEIES TOV
avarticcovy Babd prlikd edampa, 6ang to Kalapmoky, dev Kpivetal anapaitnym n
oupvi| otdydny apdevon pe Sooeig @pdsvang mov eravouy to 100% mg nueprowg
eEatpoodaavons (Lamm and Trooien, 2008).

O Howell et al. (1997) avapépovy 6t £0pog apdevong mag npEpug 1 pag
efdopadag dev emmpealovy my mupaywy eite eappdletan empavelaxny eite
vroOYEl oTaydny apdevon oe apythoanihon eddpn tov Texas. Ou Camp et al,,
(1989) avapépouy o6m 1 cupvomnTe Gpdevong dev emmpiace ™V rapaywyn)
KAAQUIOKI00 aTIS Tapdkties mediades tov Athavuikon. O Camp (1998) avagépe
OTL o8 SLGQOpES EPEVVES GYETIKG pe TV exidpacn me ovpvoTTag dpdevons oy
anGdoon v Karhepyaidv ta arotehfopate £5E1Zav OTL OE OPOUEVONS THIOVS
edaphv rupatnpiinkay Swapopic evir oe dhhovg oy Ot yoprodotikeg kuhhépyeteg
ot yovipdkokka afabn edapn avraroxpivovim Betikd oty cuywi apdsven (Lamm
and Trooien, 2008). Ou Plaut et al. (1988) xatéinCav oto cvpadépacpa 611 1 ooy
ataydnv apdevon oto PapPaxt apoxaiel aspopopévy avaaton tov plikod
ovotipatog yati o dykog vypod eddpove mepopiloviay o Pabog 0,3-0.4cm.
Avtifeta, ot Phene and Beale (1976) kai Phene et al. (1990) £6eilay 6T to pnjxog
v plikod cvetuatos kubdg ka0 dykog edagove mov Kahvate to MlKG
GUOTHA KoAMEPYEWS YAUKOD Kuiaprokion propovoe va avinbel epuppoloviag
vrdyew aTaydnv apdevon),

2.3.3.AOXEIX APAEYEZHE

O guowde adpog aov ovopdletar vepd dev eivat aveaviintoc. O
apoflendpeves kApankic peraforic xut eidiwotepa n aninon e deppokpaciag
Kt 1) peiman v fpoxortdosmy apdxertut va evieivouy 1o apdfinpa e elhanymg
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27 2. BIBAIOTPAGIKH ANAXKONHEH

vepov. Eropéve, yie myv Siatipnon tev arobepdtov vepod Ou apénet, extds tov
@hov puEtpov, va yivel opBoloyikn xpnon péca and ) ASATONEPT] KATAypaQr) tomv
AVAYKOV TOV KAAMEPYEIOV GE VEPO KL TOV TPOTEKTIKO GYESIAGHO TV apdedcemy
(Howell et al., 1998), O1 86ce1g apdevone moikirovy kat EkQpalovial m¢ avaloyieg
MG HETPNREVIS 1) vROAOYIOHEVIS RoaodTTaS, 1) onola eivar cuvifbag 1 nuepiow
satuoodanvol] Oame aut) petplral pe diipopes pebddoug (Penman-Monteith,
sEatusipetpov THmov A, aepiexouevne edugikic vypaciog k.w.). H eEavrinon tov
anobepdrov vepoh kar 1 avnon tov KOCTOLS 0dNYEl oV peiwon Tov
apdevopEvey  EKTacE@Y TV VDETNON TEXVIKGOV  Kat TEXvoAoYIhY  (pdevong
pey@ne  amodotikomrag  (elAeppank]  dpdevon,  mepodikt)  evaiiayi
apdevdpevmy kat pn apdevdpevov extaocmv) (Unger and Wiese, 1979, Stewart et
al., 1983)

Mua 860 apdevong xabopilera ovviifo pe faon my smbopnni zapayoym
Wi kat Ty arodotkdémTa YPNoNe vepol, ArodoTIKOTNTa EPoTE vEPOD Eival 1)
avahoyie ™e mapayoyns S TV ouvolKT mooodmTa VeEpoD dpdevong wov
ropnyniinke oe e xailépyew (Monteith, 1993).  ‘Exet vrolomotei 6m 1
anodoTIKOTA ¥PHONE VEPOD oT0 Kahupndxt eivar 0,048 Mg ha' yia xabe mm
vepol ov epappéletatl emuthéov tov 325mm (Lamm et al., 1995a). Ov d6oe1g
apdevong mov peietifnkay oy 6w Epevva Hray 25, 50, 75, 100 kar 125% mg
nuepiows efanuoodianvonic. H olykpion tov anoteleopdatov pe 1 kabapiég
ATATICES OE vEPd TOL Kehaproxwon £8e1av OTL PE TPOOEKTIKY] EQUPHOYY TN
otaydnv apdevong, Waitepa me vadyewe, pewbdnkay ov kabapéc aviykeg mg
xudhiépyewc oe vepd Katd 25%. Avny n peiwon me taing tov 25% petagpaletal
ot peioon v kabapdv avaykdv me karliépyeag o vepd ov Kupaivetal petall
35-55% ortav epuppoletar kataioviopds 1 dpdevon pe avidaxae (Lamm and
Trooien, 2008). Or Bhattarai et al. (2003) epappocay dwpopenkis dooeig apdevong
(50, 75, 90 xm 120% ™ nuepiiows eagucodanvonic) oe Kariiiépyeia Papfaxion,
1 onoia ondpbnke e Papd apyhddes £dapog Kul katéinfav oto gupaipacia 6Tl
vrdyele otaydny apdevon pe S6om Gpdevone iom pe 1o 75% g nuepnolag
cfatpuoodanvonyc  £0moe  peyaAbIEp mapaymyn EVO T vEpPO  dpdevomng
EQUPPOGTIKE UAOSOTIKOTEPE OE GUYKPLON PE TIG UROLOWIES PETUZEIPICEIS.

Ouv Curt et al. (1995) apaypatromoincav Epevva  spappdloviag TPEeLS
diapopetikéc dooEIg apdevane oe ko adpyo (33, 67 xar 100% e nuepioag
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eCatnuoodanvonic). Ard  myv  £pevva  mpoEkuye Ot t0 YAUKO  GOpyo
avtanokpivoviay Betikd oy avdnon me doane apdevong wg Tpog TV aapaywyn)
Popalac ka1 vy avartedn tov gutod evi 1 arodonikéTnTa dpdeuvong dev
rapoveiace Sapopéc. H repieknikémta o adxyapa dev exnpeactke and mm doam
apdevone. Or Saced and El-Nadi (1998) avagépouy 6T1 o8 KuAMEPYEWR 0avodOTIKOD
aopyov rapatpidnke peimon tov HYoOVE, TOV SEIKT PUALIKIG EMPAVEINS Kut TNC
Enpig Propdlac drav to eipog kar n doon apdeveng aviavoviay, Or Sakellariou-
Makrantonaki et al. (2007a) avagpépovy 6t 1 mapayoy yhopne opalag tov
YAUKOD GOpyou dev SIEQEPE OTaV EQUPROGTNKE LIOYEWR OTAYONV dpdevon pe doom
ion pe 1o 80% g nuepnows eEQTIICOSIAAVOTNS Kat EMPAVEILKT] GTAYONV dpdevon
pe doom fom pe 1o 100% mg nuepiowe efatnoodwavons. Ov Xaxkeilapiov-
Makpavtovakn x.a., (20060, 2007a) avapépovy 6t 1 rapayoyn Pappakion dev
SEQepe dtav eQuppOGTIKE VAOYEWR oTaydNV @pdevon pe ng idieg dooag apdevang.

Im Aoviluiiva tov HUILA. apaypoatorovifinke £pevve oe xadduépyew
maepuic drov 1) Soom apdevenc vrokoyionke pe m pébodo tov eEatpiGigteTpou.
Mereminke 1 emidpaon Swgopetikdv d6cemv @pdevone oty axddoon g
Kwhépyewre Kar and e aroterfopata £ywve @avepd 6t 1 Swpopeniky) doom
apdevong dev emnpéace myv rapayoyn (Bracy et al., 1995). Ot Sutton et al (1985)
avaEpouy KaADTepT anddoan o KarliEpyela Topdtas otay epuppodoTKe TANPNS
apdevon oe GUYKplon HE TV Epappoy elheppankic oong dpdevong, n onoia
vroroyiomke pe Paon 1o véatkd duvapukd tov edapove. Ot Hanson and May
(2004) swanictwoay peivon omy rapayoy fopnevikie topdtac otav peidinke
n apdevon and 90% g nuepnowe efatcodwavone oe 30% g Nuepnowg
efatpuoodianvonc.

2.3 4. KATAAAHAOTHTA NEPOY
H owd6mte tov vepod apdevons anotelel kpioypo mapayovia 1600 yie mmy

EMAOYH TOL CLOTHHATOS ApdEvaNS (Katwloviopds, otaydny) ulld Kai yur Tov
kabopiopd TV TPodlaypav TV aymy®Ov EQUPROTIS Kal TOV GTaAaKTipov.
levikd, ol anaitioels oe QIATPAPISHE TOV vEPOL ApSEvanS perdvovial 6o
vymadtepne kabapoémrag eivar 1o vepd (Camp and Lamm, 2008). Qotdéco
ehyiotee TAnpogopice eivan Sbéopes e 1o kabapd vepd (Carpa and Scicolone,
2007).
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29 2. BIBAIOTPAGIKH ANAZKONHEN

H épgppaln tov cwhaknipov apoxaiel apoflijpata oty Katavoun tov
vepol apdevang petadd tov gutav. Me diha A0y pPEWGOVETIL 1] OHOOHOPQic
apdgvone (Carpa and Scicolone, 1998, 2007). Xtoug kowoig GTUAaKTpES
(mapoyic 2-4Lh™), o kivéuvog epepateoy eppaviletar 6tav to shompa Asttovpysi
vad mieon | Atm. H mowdmra tov vepon dpdevong xalopiletar and opiopéveg
RAPAPETPOVE, OMOS EIVAL TA CUOPOVHEVE COMaTIOW, Ta dwAvpéva ateped, To pH, o
OAIKOS aldnpog, to payydvio, to acfiéono, 1o payvioto, 1o vipdbeio kar o aprdpde
Puxpimv (Nakayama and Bucks, 1990, Carpa and Scicolone, 1998).

[oAkéc Epeuveg Exouv mpaypatomomBel oyxenkd pe mv enidpucn g
AAUTOTNTAS TOV ESAYOVE 08 KUAMEPYEWL TOPATAS, 1) ONoln apdedetul e oThydny
apdevon) (Hanson and May, 2004). Ou Ayars et al (2001) avapépouy 6T Topata
FEWPOoVIROYIS EdwoE RapayeY mov Kupdvinke petal 111 kar 145 Mg ha', n
omoia kadhepyninke oe £6apoc 6mov N ot@bun v Vadyelov alatovyov VEPODH
Nray ynia. Avtiotoya, 1 rapayoyl] oE topdte pnyavocuviioyine xupavinke
petadi 72 kar 112 Mg ha™'. To Badog tov vadyeiov vepod fzay 2m Kat 1 NAEKTPIK
ayoypomei tov 5 dS m’. Ot Pasternak et al. (1986) avagépovy 01t Otav
EQAPPOGTIKE EMQavelaKn) otaydny Gpdevon pe alatovyo vepd, 10 omofo eixe
nkektpua) ayoppdmre 1,2, 4,5 xam 7,5 dS m’', mapampifnke psioon g
aapaywyie and 10-60% doo aviavovray 1 ahatdémra tov vepod. levikd, Oa apénst
v Aapfavetar pEpipva Gote 10 ahatodyo VEpO v EASYLETUL TPV TNV EGUPHOYT TOD
7w apdevaon) (Stewart, 2008).

Epyaciec oto aedio £6mifav OTL T GpODHEVE  COPATIOW  wOL
mepthapfavoviar ota pn enefepyacpéva vypd andfiinta eivar o xuprdtepog
rapayovrag rov mpoxkaiei pppaln otovg otakaktipe (Taylor et al., 1995, Scischa
et al., 1996, Al-Nakshabandi et al., 1997, Papayannopoulou et al., 1998, Capra and
Scicolone, 2004, 2005, Puig-Bargués et al, 2005) Qotéco, vadyewr otaydny
apdevon) pe enelepyaopiva aonkd andPinta gige o¢ anotéleopa my peinon mg
KOPESHEVIS LOPaVAIKNS ayoyipdmras katd 85% kdate and 10 erimedo Tov
otahaKT, 0 omoiog Nrav torobemuivos ot fabog 7,5em (Jnad et al., 2000, 2001).
Erelepyacpivo vepd ypnaporon|nke o ouoatipate vaoyews otaydny apdevong
oe KuAEpyees kahaproxion, Bapfaxion arrapon kit pmlehion ato lopanik (Oron
etal., 1991).
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Yro Epyacnipo I'ewpyikig Yépavlikig mpaypatonowita £pevvi oxeTikG pe
mv epuppoyn encepyacpivoy aonkav vypohv arofiirov pe m pébodo e
vroyewg  otaydny  apdevene  of  evepyoakéc  kalhépyewes  (Sakellariou-
Makrantonaki et al,, 2006b, 2007b, 2009¢c), o& yhootamta Kai KeAAOTOTIKE
kavopopa, (Xukellapiov-Maxpavroviakn k.a., 2003w, 2004, 2005, Sakellariou-
Makrantonaki et al,, 2003, 2004, 2005b,cd). H emi osipa stdv epevvimi
dpaompomyta £8eige 6 dev  mapampolvial wpofAnpata  Epgpaing  Twv
STUAUKTIPOY 1) avopoopoppia dpdcvong eva 1) eEotkovounon xabapod vepon
Kopaivetar petald 23 kar 38% yopic va eanpedletarl 1 mapay@ykoTIe Tov
Kaihepyerdv  (Zaxerlrapiov-Maxkpaviovixn k.., 2003w, 2004, 2005, 2006y
Sakellariou-Makrantonaki et al., 2003, 2004, 2005b,c,d, 2006b, 2007b, 2009¢) .

2.3.5. EOAPMOI H XHMIKOQN OYZION

To avemua vadyeac ataydny apdevone propei va gpnoporombel yia myv
gyyuvon, anevbeiag oto evepyd pldatpopa tov Kehhigpyeldv, extds and 1o vepd
kat Opernkdv  otoyeiov xaddS Kol PLIOTPOCTATELTIKGOY OvoWDY vad v
apoirdbean o e aponyndel katdilnhog oxedaopog kal guvnipnon-twetipnon
tov ovotiparos. H epappoyr vepol kat Opertikdv ovaubv propel va yiver pe
Swpopenixyy  ovpvomre  (kaOnuepva 1 efidopadwia). Opopdvec
PUIOTPOCTUTEVTIKES KUl KAMVIOTIKES OVOIES Eival Suvatd va £QappooToiy pEce
£vOC CLETIHATOS GTAYONY Apdevong evd Y Ty apocTacia Kut eSaopdiion Kulng
ALTOUPYIaG TOV aymyhv EQUPHOYIS Kal ToV oTehaxmipov sivar duvatd va
epappoatoiv offa kat yropiviy. Egappoloviag tétowon eidovg xurlepynukig
APOKTIKES O wapaywyol extileviar Aydtepo ota Qurogdppaka, to aepiffdiiov
APOOTATEVETUL, TO KOGTOC EQUPHOYIS HEWOVETAL Kat 1] arodotkéT e 1pions
avEavetal agob 1 epuppoy) apaypatoroEitat ancvbeing oto otoyo (plocTpopa 1
rapaocita plav). Emapoobitne, n ypion avtopaucpdy copPdie omy peioon me
EKmhuone mukdv ovorv ota Pabditepa orphpata tov eddpovs (Camp and
Lamm, 2008).

H otaydny apdevorn gpnoyonoritar Kupiog yie myv epappoy Openukov
ovaidv, Edikdtepa, n e@appoyi] Mracpdtov pe my vadyew otiaydny apdevon
TEOVEKTEL GE GUYKPION PE TV EQuppOT) TOug pe @hheg pebddong yati i epappoyi
toug yivetur ansvbeiuc oto prllooTpope Kat 6ev yavoviul roooTnes Dpentikdv
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Loym aroppdpnons tovg and Qlavia (Bar-Yosef, 1999). 'Epevva oto Kavoag £0eie
ot dev vprav Supopis oy apaywyn] Kulaprokon dtav 1) alotobyod Alraven
EQUPPOCTIKE EAUPAVEILKA TPV TNV oropd 1) pe mv pébodo e vadyawug otayony
apdevone. Emmiéov, ta vroisippata mg alotovyov Almaveng oto £5apog yupm
aAd 10 GTUAGKTI) OONYNOGE OT0 GULUALPAGHE OTL PE ¥PHOT AyOTEPNS MOGOTNTUG
alidrov Nrav duvard va emrevytel n b tepayoy xeiaproxion (Lamm and
Magnes, 1991). Avagépeta 6m oe kuhlEpyawa papovion 1 anddoon avininke
OTay 0 POGEOPOS EPUPUOCTIKE PECH TOV CLOTHATOS (APOEVONS OE CUYKPION NE
v eQappoyn me idwe rocdmrag Mrdopatos pe smeavelaxs Swavopn (Chase
1985b) eviy o Mikkelsen (1989) dumiotoo: 6T1 1) anodoTikOTTA ¥pioNS POOGOPOL
avEinke Gtav autdg epappocTre pe ) pélodo me vadyelag otiydny dpdevorng,

2.3.6.EXEAIAZMOZ, AEITOYPIIA KAL AIAXEIPIZH

O oyedwopds evog cvotipatog apdevone apémel va fexwva and  tov
kaboplopd e ypnone Kot tov otoyov mov Kaieitar va eSumpemioel To
ovykekpiiévo obampa. O Aéprag k. Kapavtoiviag to (2003) avapépovv omi
fvig and toug AGyoug vaepkatavainons vepod sivar 1 ypiion peboddov apdevong
SapopeTiK®V and avtic yia tig onoise oyxediiomxe 1o diktvo. Ereita a apéne va
yivel perEm) tov Wintepotjtoy e aepoic omy onoie fa eyxatactabel to
ahomua (khpatkd otoyeia, avaylopo, Timog edagong), mg dbecpdmrag K
S RO TAS TOV VEPOL GPSELaNG, TOV TAPAYMYIKGOV JUPUKTNPIGTIKGY TG
KAAEPYEWNS Kat TS ExTaam Tob yopaeon, O oyedaatic opeiiel va oyediiost 10
GUGTHE AVIANONG, METAQOPAS KUl EQUPROYIS TOL VEPOD GpdEvoNS Kutd TETO10
TPORO HOTE VL EMTUYAVETML 1) PEYIOTI) Oopolopopeia apdeveng pe 1o eldnoto
OIKOVOUIKG KOoT0S. Mépipva tov oyedleon eival va Zpnoionomost vAKG Kot
uef6doue mov va eivar ovpfutéc pe v kaAlepynnikn apaxtikn mg nepoys. To
terkd oxEdo Da apénst va vpiotata Dempnukn afordymon mjg Katahinidomrag
Kat 6ootne Asttonpyiag tov apv apotalel i epappoyn oto acdio (Clark, 2008).

[Na my emrug] TPOcOPOInoT] e ALITovpyiug £vOS CLOTHRATOS UPSEVONG
fyouv  avaatoylel 7oAAG TpOYPAUpATE NAEKTPOVIKOD vAOAOYIOTI) wAhd  Kal
pafnpankd poveéia Y 10 6YESIHopG cuoTpaToy vIOYEWS aTdydny (pdevong.
(Philip, 1968, Gilley and Allred, 1974a,b, Thomas et al., 1977, Warrick et al., 1980,
Ben-Asher and Phene, 1993, Jorgensen and Norum, 1993), Ot Bristow et al. (2000)
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APOGOHOIMGHY TNV KATAVORT TOL VEPOD Kai Tov kv smfefabvoviae my
PIKpT avodikt Kiviion ota appdon edagn.

H otaydnv apdevon kut ewdikd n vadyew eival Suvatd va Asitovpyei pe
Supopons Tpérovs elte yEIpoKivTa eite pHePIKGOS avTopatorompéva eite TANpoc
avtopatonompéva. Ta cvotipate vRGYES oThydnV apdevans aUTOHATOTOIODVTIL
mo svkola and omowdfirote dllo edotpa apdevone xuping ywti o Eheyyoc
yivetar and fva Kevipiko onpeio 610 onoio Ppiokovial cuYKEVIPOPEVES GUOKEVES
QUATPUPICRATOS VEPOD, E£YYUOTNG YNIIKOV OLOLOY, AVEVHATIKES 1] NAEKTPIKES
PuiPidec, umhol TpoypuppATIGTES GPIEVOIC 1| CUOTIHATE PIKPOLTEEEPYUOTOV pE
SuvatéTTe AMYNG Kal arosToANS ONHAT®Y yia TV Evapdn Kat 1oV IEppanapd toy
apdevoemv (Camp and Lamm, 2008),

O apoypappaniopds tov apdedoemy arotelel éva and tovg Kpioyovg
RAPAYOVIES YIX TN omoTh Asitovpyia kibe ovanjpatog dpdevone. H mocdmra xa
10 £0pog apdeveng eSuptdtal aad Tov THIO TOL E6APOVE, T0 £Id0C TS KuAAEPYEIUS,
Kt 1o ovotpa adpdevane mov fu epuppootel. e ollic TEPOYES 1) EYKATAGTUON
)¢ KEAMEPYEIWS amoteAel KpIoIHO Rupdyovia Y TV exitevtn IKavoroumTIkig
rapayoyie Waitepa oe Enpd 1) MuEnpikd khipate. e avtés nig aepoyte, 6mou 1
eda@IKT) vypaoin Kut ot fpoyontoEels Sev EXEPKODY Y1 TO IKAVOTOMTIKG QUTPOUT
M KEAMEPYEWS, TMPEEL VI LAAPYEL PEPIUVE Y1t TNV EQUPHOYY] EMPUVEIRKTS
apdevons. Drav epappoletat vadyewr otaydny apdevon yia eUTIpOpe KaAMEpYEIbY
tote 1) moodmTA VEPOL TOL amaiteitar sival peydin xar pmopel va mpoxinbel
an@iewa vepod Adye Pabiic dmbnone ondte aviavetar to kéotos. Emeavewx
SwPpor) eivar duvvatrdé va mapampnlel Otav n wepop| tov oteldktn siva
pEYEADTEPN and TV VEPAVAIKT] AYOYIHOTHTE TOV EdGPOVE YOPO and avtdv arid o
AUTEC TIC MEPIMITMOELS Tapampeital avopolopopeia apdevone. Térog Ba npéner va
hapfaveran pépipva yia my EKTADGT TOV GAGTOV TOV CLECMPEVOVIUL TAVE ATd TO
otakakm, Waitepa oe mepoyés omov 1 Ppoyortdoel Sev EmapKoOLY Y TNV
éxmhuot) toug os Pabitepa otpodpata tov edapoue (Camp and Lamm, 2008).

Towifog éva odompa vadyews otdydny apdevong a apénet va £xet Sidprewn
Comjg peyahdtepn tov 10 e1dv, y1a va ival OIKOVOPIKGE GuppEpovaa 1) ¥PHoT| 1o,
OTaV FPNGIPOTOIEITAL Yia APSEVGT) KaAMEPYEIOV yapning apocodov. Eroptvec Oa
apénel pa eappolovial Katallnies TEYVIKES £101 OOTE Vo AROQELYOVTL
EMOPAEEIC TV OTUAUKTIPOV KUl KATUOTPOPES Tev aywyohv epoppoyne. H
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AVTIKATAOTAOT Kt 0 £heyyos Y toydv @bopéc eivar dvokoro va apaypatorondei
G100 CUOTIHATE VROYEIRS oTaYdNV dpdevang yiati peydio pépog tov efaptnpuatoy
toug eivar Duppévo oto £8apoc. Eropévac, o Aeitovpyikée aapapetpor (rapoy,
mieon) evog oo cvotipatog D ApEaet va EAEYYOVIAL GUYVE Kl Vi arOTEAODY
Seikteg Y v Kahi Aertovpyia tov ovonipatoc. H kakn Aerovpyin emroyydvetat
HE TV GUVEXT Tapakoiovinon Kat SweTipnon ¢ TOOTTAS TOV VEPOD GE DYTAL
enineda, pe 10 Kut@dnio @Upapiope tov vepob kat pe tov Kabapopd twv
AyOYOV EQAPROYIS Y TV aIoQLYT] GUOGHPELONS VAKGOV Ta ortoin propel va
apoxaricovy  epgphiers  tov  ctawAaxtipov.  [lepodua  afwkdémon  mg
APAYPATIKNG Asttovpyiag Tov cvenjpatog apdeuong oe ovykplon pe v Dempnrik
KA1l 10V GESGIO TOV SVGTHHATOS sival duvatd va avadeifel Toxdv apoPinpata
Eykatpa, apv avtd va sgeliytovv ot coPapd, eanpedloviug my nocdTNTA Kot Ty
o1t TV Aupaydpevoy apoidvroy (Camp and Lamm, 2008).

2.3.7.OMOIOMOP®IA

H yopua) opoopopeia tov vepol Gpdevong X1 ONUavIK EXIOPAST) o1V
péon mapaywyn tev xailepyeov, Kabe pédodog dpdevang yapaxmpiletar und
dapopetikd Pabpd opowopopeiac avaioya e 1oV TPORO PE TOV OR0L0 EQappOLeTal
10 vepd apdeverg ato £8apoc. H opowopoppia apdevong eZapratal axd 10 odoTpHR
apdevene, my toroypapic Tov aypol, my fvract tov avépov (Wallach, 1990). Or
Ortega ¢t al. (2002) xatéraZav ta ovomjpata apdevone avaioyo pe my
opolopopia evetratng tov vepot (EU) km tov cvvieieon) napullaxnikoTnTag
¢ rapoyig (VCq).

H opowopoppia temv cvompatov vaoyeas otayony apdevong eival eAappog
MIKPOTEPT) ARG QLTI TOV SVOTUATOV ETPavElaKn otaydny apdevone Camp et al.
(1993). Otav spappdletar Gpdevon xut Almaven tavtoypova Ou mpéaet va
afwroyeitar 1 opowpopein  evotdhalng kabde kat N arodonkdéTTA  TOL
ouetipatos apdevons (Camp et al. 1997), Ot Ortega et al. (2002) vrordnicav mv
opoopoppia evatahatng tov vepov (EU), tov cuvieheot) aapallaktikoTniug
migane (VCp) Kai 10 GUVIEAESTH TapullaknkOTTag mupoic kat fipixav ot ot
nuéc toug Nrav  84.3%. 012 xat 0,19 aviiotoga. Avtileta pe v
AOPUALAKTIKOTNTA TS AEOTC KUTd JIKOS TOU aymyol £Quappoyic, 1 dopn tov
OTUAGKTPG Kal 1] yEopetpia tou emnpedlovy TV opoopopeia rupoyis Tou
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otaidxtn (Wu and Gitlin, 1979, Alizadeh, 2001, Kimak et al., 2004). Ot Swgopég
mov mbavoy va eppaviloviat ot yewpetpie tov otahdkt) ogeilovian on
petaforic oy mieon kat Oeppokpacic katd ™ SiapKEr KaTaoKeVnS alhd Kut o
ETEPOYEVELL TOV HIYHATOS VAIKOV OV ZPNGIHOTOIODVINL YU TV KUTUOKEVT] TOUS
(Kirmnak et al, 2004). Eyouv avartugbel apétuma ovppove pe ta omoia ot
GTOAUKTIPES KATATACOOVTUL GE KATYoples ao0mtae avaioya pe TV TI| evog
GUVIEAEGTI], OROIOC OVOPALETUL GUVIEAEGTIIS KUTUOKEDUOTIKIG AUPUALAKTIKOTIITRG
otwhaxktipa (CV,,) (ASAE, 2005). Otav n upij tou CV,,, givan puxpotepn tov 10%
tote 01 otalakTipes Bewpoivial kard@inhot gvd 6tav or tipn tov CV,, sivan
peyarvtepn tov 20% Oewmpovviat axatalinior (ASAE, 2005). O pvbuog
AUPUAAAKTIKOTNTAS Tapoyls oTaAdKT) () ODeopeitw éva xpuojpo yua v
KateAdnAOT I tou oyedcpon evig GLOTNHATOS oTdydny dapdevone Kat Otav
Quar<10% 0 oyedaopde Dewpeital anodextodc evd Otav (., ~20% o oyedaopoc
Oempeitan pun anodextoc (Wu and Gitling 1979, Camp et al., 1997). Ot Phene et al.
(1983) avapépovy 6m oty vadyeie otdydny apdevon, n  Epppudn  Tov
CTUAUKTIPOV Kt 1) HEIWMGT) TS OHOOHOPPILS KUTaVORS Tov vEpoD 610 £5u9og
rpoxaisital and Paxtipia ket Sieicdvon oV oTovE oTUARKTES,

2.3.8. AlIOAOTIKOTHTA XPHEHE NEPOY (WUE)

H 6o dapdevone, 1 mocdmra vepod mov e@appoletal oto yopagr ki 1
opoopoppia apdevons kabopilovy 1o x6OTOE dApdevong, To oyedwopd e
apdevone xat xuping my aepayeyikdéma ™S Kerhiépyawe. H arodonikoétmta
pnone vepod (WUE) anotelel jia Ropauetpo supiTata PNoIHOTOIONHEVT] It TV
rEPLYpU@] TS anodonikéTTUS dpdevong pe dpoug mupaymyng (Howell, 2008).

Apopor opopol Exovy Swetormbel yie vy WUE. O Viets (1962) opros my
WUE mc:

Y
WUE = —%- (2.1
ET

omov WUE givat 1) arodotixomra gpione vepod (Kg m™), Y, £ivar 1) olkovopuk
rapayoyi (g m”) xaw ET eivan 1) gpion vepod ard mv xadhépyaa. ovidog 1)
WUE ex@paletar pe Gpong 0IKOVOIKNG Tapaymyic ahhd pmopel va ekQpuotsl Kut
pe 6povg mapayomyne Enpic fropdlac. O Monteith (1993) 6prae v WUE ¢
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s 2. BIBAIOT PABIKH ANAYKONHEN

y
WUE = —= 2.2
7 (2.2)

[

omov WUE givat 1) anodotikoémra gpiong vepov (Kg m™), Y, sivar 1 rapayoyn
Enpiic Popalac (g m?) ket Wi €ivar 1 ouvohi] mocdmia vepon mov
epappooTke oy kahhiépyeia (apdevom, Ppoxdmtmon kar ovpPors edapukig
vypaciag).

O1 dvo rapandve opopoi e WUE dev aspiypapouvy mhipwg mv exidpacn
me apdevone oty rapayoyl. H WUE emmpealetar and my rocdémta vepoh mov
gomoponoinoe 1 kaiépyea (ET). O Bos (1979) ewonjyaye pua @2hn éxppucn yue
tov voroyiopd me WUE, v onoia eivan:

(Fy—=Yy)
(ET, - ET,)

WUE = (24)

omov WUE eivar 1) amodotikdmra ypiong vepon (Kg m™), Y £ivat 1 oikovopuk
rapayoy (g m™) ya exinedo apdevong i, Yy sivan zapayoyi (g m~) na srinedo
pndevikng apdevang, ET, eivar n e€atpnoodanvor) (mm) yia exinedo apdevonc 1 ka
ETy eivar 1 efayuoodwnvor] (mm) yw exinedo pndevikiie apdevons, Xvpvid oe
Enpéc xar MuEnpikés rEPoYES, N YN} oV Yy sivar lom pe 0. Xe térowg
aepurtooets epappdleta n WUE me apdeveng (IWUE). H IWUE opiletan o¢:

(Yp = Yn.:)
I

IWUE = L (2.5)
RR,

6mov IWUE eivat n arodonkdmra gpiions vepon apdevong (Kg m™) kat IRR, giva
1 mocoTNIA VvEPOD apdeuang tov epuppéotke (mm) Y exinedo apdevong i. Ty
eEiowan 2.5 n rpn mg Y sivar pndév yua @vodpeg mepoyéc.

2.3.9.EYTKPIEH MEOOAQN APAEYEHE
Meydroc upiOpdg epevvav £xer apaypatorombel oyenikd pe v aliordynom

OV IBTEPOV YUPUXTPIGTIKOY TOV SIaQOpuHV ouomudioy apdeuons Kat Ty
emidpacon mov mbavov £xouv omy AApayOYIKOTHTE Sla@ipev  Kailepyeuby
(Colaizzi et al., 2006).

To nuhardtepo ovompa apdevons oe nolhic aeproyés tov HILA, nrav ta
aviaxia. Avty 1 pébodog apdeuvong epupuoloviay oe TEPLOYES HE Khion e8apove
pkpotepn and 1%. Or Musick et al (1988) avagéper 61t o apdrtec felndoec o
cvoTipata @pdevons pe Katmoviapd apayparononidnkay perd tov 2° lMayxdopo
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[6Aepo yeyovdc mov odiynoe omy e£anhwan) v o8 TEPOYES dmov dev Mrav
duvatd va epappootel apdevon pe avhdakie. Apydtepa 1o ovGTHA  auTO
avTKaTaoTdinke and CLGTHNATE TUTOPATOL KEVIPIKOD REPIGTPOPIKOD apdeuTr]
katd g dexaetiee 1960 xar 1970, ta onoia exevyypoviemkay Katd ) dekastia
tov 1980 (Lyle and Bordovsky, 1983). Xta mod mc dexaetiag tov 1980
EPUPPOCTIKE 1] EMQUVEWKT] Kl 1) ROy otaydny apdevorn o8 KallEpyess
pappaxion (Henggeller, 1995) xat oe xailiépyewr xelapmoxion oto Kavoag
(Lamm et al., 1995a, Lamm and Trooien, 2003). Te ovotijpata aviopatov
KEVIPIKOD AEPIOTPOPIKOD  apdevtr) wov  sival  s@odacpéva pe veéov  THmon
extolevtipes (yapnine misong, peyding axpifewc k.a.) spuppolovy 1o vepd pe
HEYEAN arodoTKOTTE TUPOHOLE AVTIE OV RUPATPEiTEL oY LAOYEI OTaYdNY
apoevon (Schneider and Howell, 2000, Camp, 1998).

Eva xahd oyedacpévo Kot Suatnpnpévo  obvompe vadyews  otdysny
apdevong aepropilel T aAMGALIES VEPOD ROV AUPATIPOVVIUL UE TS VROAOWTES
puedodove. Emaiiov, n epoappoy] Maacspdtov kat Aoy muikody ovetay propet
va apaypatonombel paidvovrag 1o kootog epuppoyns (Lamm and Trooien, 2003).
H spuppoy vaoyewag otaydny apdeuong ovpfalel 6Ty anodoTIKGTEPY FPNOT] TOV
vepolh e fpoxe oe avyxpion pe tig pebodous xataoviopon (Jones and Clark,
1987). Loppwva pe tov Camp (1998) pe 10 ovompa me vadyews otdydny
apdevone o mapaywyEs Nrav ot idiec 1 avgibnkav os olykpion pe T dhieg
pebodove apdevone. H vadyew otaydny apéevon dev vobemnke oc peydio
Babpé and touvg mapaywmyovs oug HJILA. Adym tov peydhov xkbotoug
EYKUTAGTUONGS, GUVINPIONS Kat Asttovpyiac. e Repimt®@oeis 6mon ot Ppoxontdhosig
SEV EXAPKOVV Y10 TO PUIPOHA TOV KAAMEPYELDY 1] EQUPHOYT TNE VAOYEIAC GThydnV
apdevone kabiotatar dvayxepns (Howell et al., 1997, Enciso et al, 2005). O
O’Brien et al. (1998) avagipovy 611 1o obomjua otdydnv apdevanc yia va eival
OIKOVORIKOTEPO, OF  GOYKPION HE TU GLOTIHOTE  KATUOVIGHOD, 7PEREL v
eappoletar yia apdevon peydrov extdosmv (>20ha) xau n Sidpkeia Confie tov
praver ta 15-20 £m (ovvenc xalhépyen xalaproxion), Avrifleta, ot Seggara et
al., (1999) avagépovy dém 1) vadyew otaydny apdeven dev amodenvietal aavia
OIKOVOUIKOTEPY] of obykplon pe mig pefddong Kutaoviopon yur KaliEpysin
PBapPaxiov av kar diver peyakitepn mapaywyn ot iva. Ov Enciso et al. (2005)
avapépouy 6t 1o kabapd owovoukd arotéheopa pe ™ pebodo e vadysg
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37 2, BIBAIONPADIKH ANALKOINHEH

otiydny apdevons eZaptital and ™y 16aroy)] tev otalaktipov (torobimoen o
K@be Sedtepn ypap) oropdc 1) torobimen oe xabe ypapun onopac), to Pabog
TorobETNONE Kal TV YUTPOTIK IKavOTTa Tmv ondpmv Kabe eidoug kurliEpyeiug,

[Mokkéc épevveg Exovv mpaypatomombel ywr v emidpucn twv Sagdpmv
pebodmv dpdenong oy aupaymyIKOTTE TV Kehhepyerby, Le kallépyeia odyag
Kat nhiavbov pe my epappoyn Sapopenkby doosmv apdevong pe ™ pébodo tov
KUTUIOVIGHOD Kal TS LROYEWS otaydny dpdsvon Sumothinke 6Tt 68 PKpOTEPES
SOGEIC APOEVONS VAEPTEPOVOE 1) LAGYEW GTAYONY APHEVON EVH OTIS HEYAAVTEPES
docelc vasptepovoe 0 katawoviopog (Colaizzi et al., 2006). Xe neputioeig
epappoye pewpivey dooeev dpdeveng pe my pedodo mg vadyewg ordydnv
apdevong apodyetan i Swavor ku ehaypiotorowitan 1 e£aTion pe aroTEALopa T
QUTA v vpioTavial pKpoTEpY Xatardvnon Adym Ehiewyme vepol. Avribeta, n
£Qappoy peyaditepov Socemv apdevong, pe my pébodo mg vroyEwS oTdydny
apdevone, odnyel o pElwpévn anddoon Adye Eewyme aepiepon oto Padog tou
plootpoOparos and v aspiccsie vepot kar Opeankav (Lamm et al, 1995a,
Colaizzi et al,, 2004). e xalaépyera xarapmoxiot Ppédnke 6m n mapayoyn
emmpealetar mEPIOGOTEPO amd ™ S6om apdevone kat Ayotepo and m pébodo
(Howell et al., 1997, Schneider and Howell, 1998). Xe xalhiépyewr Papfaxion n
péom rapayoy ivag frav peyakitepn 6tav epappdotke n pébodog g vadyelag
otiydnv apdevang oe olykpion pe tov katatoviopd (Seggara et al., 1999).

Or Bordovsky and Porter (2003) epeivnoay my exidpact mg Ipoonapuikic
apdgvonc Kul e SleopeTkic yopnukdémrac vepol tov eddgove, Ot pébodot
apdevone MOV EQapPOcUY NTav VRGYEW oTaydnV apdevon Kut vo rapuiiayis Tov
Kataioviapon, Katéingay oto ovpaépacpa 611 1 apayoyn of iva Bapfaxiod frav
GUYKPLTIKG PEyalHTeEpT) 0TV UROYEWR oTaydny dpdeuon evd Siapopés vanpyay Kat
peTald tov 6vo rapailaydy tov kataovicpon. Oh Colaizzi et al. (2004) oe Epevva
OV APAYPATONOINGAV CYETIKG PHE TNV EXIOpact) eAleippatikng apdeveng (0, 25, 50,
75 kau 100% tov anatioemv ™ KaeAliépyeug oe vepo) dlamiotmoay 0Tt 1) vRdyEw
otaydny apdevon £6moE ONPAVTIKG PEYUADIEPY AUPUYWYT] O CUYKPION HE TOV
KATAOVIGHG Kat Otay epappoctnkay doceg apdevong 25, 50 xat 75% g
anartovpevng doone. Otav 1 apdevon Nrav aiipng (100% tov avayxodv g
KUAMEPYEWS) Ot S1aQopes Mapaliayts TOL KATWIOVIGHOD LAEPSiYaV Evavil me
vroyeae ataydny apdevenc. H aowdmra mg ivac empedomke avahoya pe myv
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nmocoT . And myv b épeuva mpoékuye ont N wpipaven tov Papfaxion dev
empeaamke and ) pébodo apdevene aiid and TV AOCOTTA VEPODH WOV
EQUPPOCTIKE.

H vrdyewe otaydnv apdevon misovextel évavn tov dihov  pebddov
apdevone. Or Sakellariou - Makrantonaki et al., (2001), avapépouvv vrepoyn g
vrOYEWNS OTaYdNV dpdevang, e wpog v rupayomy fopaleg and my kalEpyeie
abpyov, évava m¢ empaveiakns. O Sakellaniou - Makrantonaki et al., (2002a),
ava@Epovy OTL 1) arodoTIKOTTE ZPNoNS vepon, 1 cuvohiki] kabdg xar 1 Enpn
Propdla wadovg aopyov wvininke pe mv epuppoyn vrdyslac otaydny apdsvong
EVAVTL TOV KATAOVIGROD S10TL mepropiomray o1 andAsies vepon Adym eEatpiong
kat Pedndbnke n katavopr] tov vepod oto pillikd evomua e xuiliépyewas. O1
Sakellariou - Makrantonaki et al., (2002b), avagépouvy adlnon mg vypaoiag om
Ldvn tov ploatpdpatog os kuhhépyea (ayapotenthov kat avEnon tov Papouvg
pilov ka tov fuyapwov tithov xkatwm and cuvlikes vadyewag Gpdevone os
GUYKPLON HE TOV Kataioviopd. Zapn) vaepoy Mg vroyews oraydny apdevons
EvavTl TG EMQAVERKNG, ME peyaAbrepoue pubpone abfnome, HE ONPUVIIKG
peyarbtepn ek anddoorn Enpiic Popaleg xa mapdiinkn  eEokovopnom
apdELTIKOD VEPOD, NTAV T0 GROTEAEONU MEPAPATIKNG HEAETC 08 KalhEpyew
aopyou (Laxkeliapiov — Makpavtovikn k.., 2003f).

2.3.10. OIKONOMIKOTHTA THX ETAIFAHN APAEYEHE

H apdevon cvpfdier onpavuikd oty owovopk] afic Tov xallepyeiov,
Ty Apepikn) to 1997 o apdevdpeves extdoels mapiyayay 10 49% twv apoidvioy
o reliinkay evé 1 avriotoyn éxtacn aov xKeklepyifnke fnrav 16% e
GUVOLIKTS £KTaonS ard v onoia cviiéyinkay apoidvia (Gollehon, 2008).

Or Maisiri et al. (2005) apaypatoroincay £pevva, 6TV 0RO EKTOC TOV
@Whov, HEAEMOQV TNV OIKOVOIIKOTNTA TG ypNong otaydnv Gpdevons oe
Kkaidépyewe ehaokpapfine. Awriotwoav 6n n ypion otaydnv apdsvong pe
tauthypovn  epappoyl]  véatodwhvtOv  Auuopdtov  £5moe 10 peEyaiitepo
axkafipioto képdoc e Tov rupuynyd oe ovykplon pe ng ovpfunkés pebdodong
apdevane oy aepoyn. Emapochitng, dokipaoav Tpelg Sla@opetikone tHnoug
JTOCPATOY, FOVIPOKOKKa, Astrokokka kat vypd. To cvprépacpa oto omoio

katéinéav frav 6TL Ta FOVIPOKOKKN AMAACPATA OF GLVOLAOHO pE TV oTaydnv
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19 2 BIBAIOTPABIKH ANALKOTIHEH

apdevon) E6woav T¢ PEYUANTEPES EMGTPOPES YPNHATOV OTOV Tapaywyd mg TPog 1o
GUVOAIKO petafAntd KOoToC ywti Ta Lypd Ko ASTTOKOKKG AUIACpaTe 1Tav
akpifotepa ahha dev exNpLacav Y Rapaywy.

Or Cetin et al. (2004) mpuypatonoinoay £pevva o shaidva ©F TPOG TNV
OIKOVOLIKOTNTA TG ataydny Gpdevanc o GOYKPIoN HE TOV KATAIOVIGNO Kat Ty
apdevon pe avkdxie, Ao Ty £peuva auti) IPoEKLYE OTL 1) o1KovopIkT andcfeon
OV CLGTHHATOS OTaYSNV (apdevang apaypatoromiinke v ETapm) KAAAMEPYNTIKY
aepiodo petd my appxn eykatdotaon. EmapooBitme, av xat 1o appkd kéatog
EYKUTAGTUONG NTav vymid 1 epuppoyl otaydnv dpdevonic, o8 xulliEpyewn elds,
firav smkepdnic kuping Adym mg avinpévng rapayoys aldd xat mg Pehnoping
aooTTac Tou rapaydpevon apoidvroc. O Bucks and Nakayama (1982) avagépouy
OTL 08 AEPLOYES OROV VRAPYEL EAAELYT] VEPOD KUl EVIOVO avayAugo, T0 avlnpévo
KOGTOS EYKaTdoTaong me otaydny apdevone avuotalpiletal and myv peivon tov
KOOTOVS AVIANGTS KAl TOV KOGTOUS ypnons vepov, Avtibeta, 6mou 1 aowdmra tov
LOYEIOL VEPOD eivar kakn kat 1o fafog dvrinome pkpd 1o KOGTOS EQapRONIS
otaydnv apdevong avuotabpiletat amd ™y ypNon  KPOTEPMV  AVIANTIKOV
CUYKPOTIHATOY, TN HEIOOT] TOV EVEPYEWKOV QTuITRoEOV Kat ™y abinon mg
RAPAYOYIC.

Or Davis (1975) kar Shoji (1977) xatéknZav ot0 cuvprépacpa 6T OGO
HEWOVETIL 1] ROGOHTITA TOV VEPOD TOL avtieitar (Aoyo peyaldtepns anodoTkOTTug
apdevong) 1000 sEOIKOVONEITAL EVEPYEW Kal HEWOVETAL TO KOGTOS YpNons mg
otaydnv apdcvone. O Srivastava and Ahmed (1998) oyediacay éva olvotmpa
Kavahibv o mieon ko Swmictmoav 6t eEowovouninke vepd apdevonc. O
Srivastava xat Upadhayay (1998) avagépovv 011 o1 rapiyovies mov exnpedlonv
TV OIKOVOIIKOTITe TS otaydny apdevang Nrav n avakoyia képdovg rapaywyns
(Aoyoc TE mapayeYNS WOV EMIVYXAVETAL pE TV otdydnv apdevon kar T
empavelak) 1 @in pébodo dpdevong), ol arUITNCES 68 NAEKTPIKT EVEPYEWR, O1
anmitosi o8 Gpdevan kai 1o fabog tov vadyeiov vepot. Or Srivastava et al.(2003)
onpodpynoay éva Aoyiopikd e v afordynen v KOaToug EnEvovang o8 £va
avempa otdydny dapdevane. H axdeaon mov hapfaveta eEapratat axd dukpopeg
rUpapEIpous Omme eivar 1 torobiémorn tov cvomipatog otdydnv apdcvong, n
Aoy S Kaldaépyewg, o pubpde pe Tov onoio aveaTHGaeTal Kat 1) SuvatdTnia
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UVTOPATONOINGTS TOV CUGTHRATOS £T01 MOTE Vit ALITOVPYEL OE (GPEC P wiypnic pe
OKOTO TNV EE0IKOVOUNOT) EVEPYEWIL.

Tékog, o Lansford and Segarra (2004) pelémoav v oovoukom e me
LROYEWS oTaydny apdevanc oe oUYKPLoN pe cvotpate yekaopod xat LEPA
(Low-Pressure Precision Applicators) oe kaihépyaa fapfaxion. And my épsuva
APOEKLYE OTL 1] LVAOYEW GTaydNV (pdevon eival OIKOVOPIKG amodonkotepn) o
oyfon pe 1o ovompa LEPA evd eEapratar and tov aypd xat enopéveg Da apiaet
ke nepintomon eykatdotaons vadyeas ataydny dapdevone va efetdletm yoprotd,
H peyakitepn owovopkt) arodotxémra m¢ wadyewr  otdydnv  apdevang
opeihoviay oy avénon mg Aupuyeyic of ive wAid xar v Pedtioon mg
oo TG Ivag.

2.4. NEEX TEXNOAOI'IKEX E@APMOI'EX E'THN ETATAHN APAEYXH

TMoldéc @opéc eival omapaitjto va TPAYPATOMOWUVIUL HETPHOELS TMV
PUOIKOV FAPUKTPIGTIKOV £VOS AVTIKEIREVOD ympic va eivar spukm) 0 embount) n
puoikt] ema@l  pali tou. Ta QuUOKE YepaKTPIOTIKG  EVOE  OVTIKEWNEVOD
vroloyilovtar and my nAektpopayvnukl] axtuvoffolia cuykekpyévon prxouvg
KORHATOS MOV GvINVAKAGTaL 1 eXREpmetal axd 1o avukeipevo. Tétoov eidoug
petpfioel pmropotv va apaypatonomboiv péowm Sopugopmy, aEPOSKAPOY Kl
awobnmpov eddpove (Maas, 2008).

lNa tov apoypappanopd tov apdedcemv ypneiporooivial dbo Kopime
yapuxtponikd. To apdTo yupaxpotikd Tov PETPATuL £ival 1 Kataxovnon Aoyo
Edeyng vepon ¢ QUAMIKNG EMQAavewag TG KuAMEpyEwrs Kai T OevTEpO
ZOPUKTNPLOTIKG £ival 1) PETPNOT TS AUPEAAAKTIKOTTUC ¢ Kataadviions tmv
QUIAV and TV EAAstyn vepod ot Ok v EktacT tov aypo, Evaliaxtikd propei
v YIVEL KaTaypaer] e Kataaovnons and my ALy vepolh Tov KaAMEepYELOY pe
Vv pETPNEN Wothtoy Tov £dapons dmov avartieostal | Kellépyewe, Térowe
E0UPIKES WMOTNTES Bivan 1) AEPIEXONEVT) EGAQIKT] LYPUTia Kul TO VEATIKG SUVEIKO
100 eddpove (Maas, 2008).

241 METPHEH OEPMOKPAZIAL @YAAIKHE ENIMANEIAL

H Beppoxpacic g @uilKig empdveias IpoxinTtel and my dapopd petaih
e Beppoxpaciag mov AapPavetar and 1o aepidiiov Kal avTiE OV YAVETUL TPOS
10 agpifaiiov (Campbell and Norman, 1998). Katd ) diaprewa ¢ nuépag 1o
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41 2 BIBAOTPADIKH ANALKOfIHEH

evepyeElakd  wolimo e @uAlkie emeavewg divetm and v elicwon:
Ray+C=E+Rem (2.6)
omov Ry, givan 1) peyGAov Kai pikpon pikoug KOpatog naaki] aktivofokic mov
anoppopatal ard T UALa Kai apoépyetal anevbeiag amd tov Ao, and Tg
AVIOVUKAQGELS 0TI OUVWERE TOV 0VPavoD Kai THY avIavaxiueo) and 1o £6agog Kal
™m euiiun emedaveia, C eivar ) Oeppoxpacia wov AapPaverar 1 yavetar ard my
atpdogaipa pe a Siagopa peopata, E sivar n havbavovoa Beppdétnta mov yaveral
and ™y QUAMKY empdavele Adyom Swavons xar Re, eivar 1 peydhlov pikoug
Kbpatog axtvofoiia mov exrEpretarl and my el em@avewr. H Re, divetat
and my ekiowon;

K. =50T" (2.7)
omov £ gival N avaxiaonkOT e TE emeavees (6= yia ta vAla), o eivar 1
otabepi Stefan — Boltzmann xat T eivar n andivm Oeppoxpacia ™me Quidaknig
emopavews ("K).

Zrov vrokoyiopd tou evepyewxoh wolvyiov n tipn tov E kabopiletar and nig
aepifailovoes cuviijkes (Beppoxpacia, vypacia xat Taybdma avipon) kabog K
and 10 Gvorypa TmV oTopdtoy Tov @iikov, Otav ot cuviikes evvooiv mv Siamvon
ta otdpata aepopilovy 1o avorypd tovg £1ot hote va ehattobel 1 andiew vepon
and 1o YuId pe arotéAsopa va pewbverar 1 Tpn tov E. Axd my eliowon 2.6
APOXVITEL OTL peimoT e Tyng Tov E ouvendyetan avinon mg tipnig tou Ry, v va
Swrmnpnbei n wopporia. Avti n adénon petpran wg avénon me Deppoxpaciag mg
puikikne empavelas (Campbell and Norman, 1998).

2.4.2.EYPOL OEPMOKPAZIAKHE APALTHPIOMOIHEHE ENZYMON

Yroug  wEPGGOTEPOVS  Opyaviopons, ot Poymukés  avnidphaoe  wov
kabopilovy my avartvln eiéyyoviar and éviopa. H Deppoxpacia empedaler m
rertovpyia tov evOpev Kat ETOPEVOS Kal Ty avaatvlin tov gutav. [a 1o Adyo
avtd £xer apocdoplotel fva evpog Deppoxpaciac ato omoio o1 Astovpyin Tov
evlipmv givar péyiom v éva manlog xadhiepyerdv (Burke et al., 1988). To ebpog
autd  kareitar eopoc  Deppokpaciaxic  Spacmponoinone  (Thermal  Kinetic
Window, TKW). Katd ) Sutpkeia ouyKekpliévoy Zpovikav onpeioy me nuépac,
oe avodpec xar nuEnpikés nepoyés, 1 Oeppokpacia me @UALKIC em@avelag
vaepfaiver autd 1o £Hpoc kat ewdikd dtav 1 £dugikn vypacia ehattdverat (Burke et
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I

al., 1990). Eropévec, 1 epappoy @pdevonc pewbver my eppoxpacia me puikixig
EmMEavEIag Kal Ty exavapépet eviog tov TKW cupfdiloviag omy diatipnon twv
mhfov  Kat@Aniov  ouvbnkéav vy Ty apaypatonoinon  tev ooy
avndpaoemy.

Yug HILA. petd and oyenxiy épevva dwmotdmbnke 6t n aapayoym
Buppaxiod pepcromownke otav v dpdevan epappoloviay kabe gopd mov 1
Oeppokpacia ™me puilikne emdvewas vaepéfave tovg 28 °C (Wanjura et al., 1990,
1992). H Beppoxpacia me puikiknige smpdveias petpdrm ps vadpulpa Deppdpstpa,
IMapuirayy mec pebddov eivar n kataypagl oL ¥POVoOL Katd tov omoio 1
Oeppoxpacia ™mg kudhiépyews Ppioketal tdveo ard toug 28 “C. To gpovikd avtd
duompa ovopdletar gpovobeppokpaciaxd 6pwo ( Temperature-Time Threshold,
TTT) (Wanjura et al., 1995), Ané mv épevva apoékvye O6TL epupudloviae v
pebodo TIT vy 4 dpeg n rupaywy aov exetevydn Nrav ion pe aonj wov
aapapninke e pukpotepes npéc ou TTT pe mapdlinhn epuppoy] pEW@PEVOV
Socemv apdevonc.

H nepaitépon épeuva odiynoe oty KataokKev] &vi oUOTIHATOS Tou
ovopdletar  “BIOTIC” (Upchurch et al, 1996). To odompa “BIOTIC”
gpnoonowt Eva vaépubpo Oeppdpetpo yie v pEtpnomn me Beppokpaciag
PUALDIATOS Kl Eva KATaypa@ikd Orov Kataypapetal 1 Sidprea Katd my onoia
Oeppokpacia  avt)  vaepPaiver  éva  apoxabopiopévo  Opo  Beppokpaciag
puikibpatoc. To gpovikd durotnpa wov 1 Deppoxpacia puiidpatoc vaepPaiver to
apoxabopopévo opro abpoiletar kar 6tav to abpowopa avtd vaepPei éva dhho
apoxabopiopévo 6plo toHte evepyormoeital to ovompa dpdevone. To avotua
“BIOTIC™ dev ovoTivetal yia TV aTOHATOnoinaGn apdedoemy otav 1) kelépyaa
Ppioketar ota appikd oradw yati 1 Oeppoxpuciac and 1o akdivato £8upog
emmpealer m ovyvotnTa dpdevenc (Maas, 2008),

243 AEIKTHE YAATIKHE KATAIIONHEHE KAAAIEPTEION

Y& neproyés 6mov smkpatovv cuviikes avinuévng sfatuong, n feppoxpucia
100 QUILGOpaToS eival pkpoOTEPN and avt) e atpdopapas. H Sweopd tov dvo
Deppokpacidy propel va anotehéon fva deikt) xatarndvnong me Kalhépyeag ard
v Ehheyn vepov. ‘Etar avartiyinke o 6poc «Asikme Youukng Katardvnong
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41 2. BIBAIOTPADIKH ANALKOINHEH

Kaiiegpyeubvy (Crop Water Stress Index, CWSI) (Jackson et al., 1981, Idso et al,
1981).

O deikme CWSI exgpidler 1o Pabdpd otov omoio n sEatyucodwavon me
kudlépyewg apooeyyiler my péyiom) eCatuoodwmvon (ET) Loy tov kipanikdy
auvimkav (duvapkn ET, PET). Yrohoyiletar and v egicwon:

CWSl =1~ .. (2.8)

PET

omov 1 PET vroloyiletat and ta khipatohoyika dedopéva 1 extipdrar and myv ET
KOAAEPYELDY avaQopas Oes o yhootaantag 1 1 kaiépyea ahpaipa. O deikmge
CWSI propel va vrokoyiotel and ng Ogppokpacies guikopatoc (T.) xat
atpdopapac (T,) gpnowponoubviag v eSiomon:
(T =T i = (T =T, )ona)

| (b s o INE v 0% ) I

Ye avn) v egiowon o mapayoviag (T, — To)ws exppaler ng Swgopéc mov
apoxvITONY and v rapatipnon eved ot aapayovies (Te = Tymin Kot (Te = To)max
exppalouy TG eEAAIOTES KAl PEYIOTES avapevopeves diapopes Adym g mowkiAiag
Kapanikay ouvinkav, Eyovv Sitvnmbel spaeipikéc oy£oeg aon cuvitony Toug

CWSI = (2.9)

mapayovees (Te = Todmin K0t (Te = To)max HE TV TEGT VIPATHGV KOPEGHOD Yia
wnboc kuihepyewav (Idso, 1982). O deixme CWSI dev diver kaht aroteréopate
otav 1 xawrhépyawa Ppioxketat og veapd otddwo ywtl eanpedletay axd v
Deppokpacia  tov  aepifdiioviog. atéco, £xovv avamtoybel pébodor mov
Peltiwoay my eyvikn tov deiktn CWSI oe neputtdoeig mov 1 fhdoton bev
KaAORTEL TANPOS TV Empavele tov edapove. M and tig onoieg eivar 1 pébodog
0V «TpaneCoedi Agikmm BAidomong/@eppokpaoiacy (Vegetation
Index/Temperature Trapezoid, VIT) pe myv onoia vroloyiletar o deiktng £Ahewyng
vepot (Water Defieit Index, WDI) (Moran et al., 1994).

2.5. H KAAAIEPIEIA TOY INQAOYE ZOPIOY
2.5.1.TENIKA

To adpyo evénuei oty Kevipik] kat Avatolik] A@pki) Kat avijker oty
Owoyévera Poaceae. Eival povoeteg 1) molvetec Kt propel va @rdcet oe HYIOC Ta
55m. To pillikd tov abvompa eivar Dvooavontd, o Practdc katakdpupos. Déper

7-10 yovata ko and kabe yovato @ostal éva @UALO T0 ontoio amoteisital amd
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+“

Kohed xut Ehaopa. Metald KoAsoh Kai EAAOHATOS GVURTUOOETUL £va TPILOTO
yhoooido. H ta&iavlia eivar @ofin. opha 1 xupti kel avaatdocetal oy Kopugr
v guron. H twbuavlia @éper toug otayee kat ta otayidw. Ta dvin eiva
AUTOYOVIHOTOVHEVE Kl atavpoyoviponootpeve. () kaprde sivar  xapbown,
GPUIPIKT] 1] WOEBNG, POpatog Asvkoh, Kitpwvou, kokkwvou 1) kapé. To fapog twv
1000 oropmv kvpaiveta petadd 12 km 40g. [Nolhanhaowletanr pe oréppate Kal
avykopileta pe Depriochovionikeg pnyaves (Bapdafiixme, 1994),

To yévog Sorghum [(Sorghum bicolor (L) Moench] nepiapfaver to
KaprodoTikG, to yoprodonko, vfipidwe adpyov pe adpyo tov Lovdiv kat 1o copyo
oV Xovddv. Avtd ta eidn adpyov £xouv pikpn epmopikn afic «AAd aroKTOUV
anpavik] owovopk] aéia dtav gpnoporooivinl g Cootpogr arld kat dtav
afomoonvial Bropnyavikd yu my mapaymyn xapnol, cukxipov xal ambavoing,
Ta aeprocotepa £idn £xovv ) duvatdémra va adehpdvouy evid rapovoalovy
pey@hn avroy oe cuvbikes £dewyne vypaociag ondte Kk sweEpyovial oe Anbapyo
and 1o onoio eEépyovratl xar ovvexilovy myv avartuli) toug 6tav or cuvbhikes to
emtpiyovy (Fribourg, 1995).

To yoprodotkd oopyo reprhapfaver To woHSES 1) KUTTEPWVODXO Kl TO YAUKO
oopyo. To dyoc tov eivar peyaiitepo and tov Kaprodotikon, 1) taluavlia tov eival
MO avoryT] Kat Tapayet Ayotepone onopoug eva o PAactdc Tov aepiyel oakyapa.
‘Exer avageplel omt mupayer peyaddtepn mocomra Enpic Popdlog and 1o
Kahapadkt otav epappdletar ) idw doéon dpdevone (Anderson and Guyer, 1986,
Teutsch, 2009). H Opeanikn alia tov adpyov propel v eivar vynhy, e@apiiin
aUTE TOV KEAGPIOKIO0 Otav yivetal cwot) dwyeipon mie karligpyawas (Roth and
Harper, 1995).

2.5.2. KAIMATIKEE KAI EAA®@OAOTTKEE ATIAITHEEIZ
To yoprodotikd aopyo eivan avlextikd oy Enpasia wld evaichnro ong

rapunhic Deppoxpucics. Xe aeprodoug Enpaciog awoépyetar o8 Aqbapyo xat dtav ot
auvbixes BeanioBovv cuverilel v avantogil tov, ot avrifeon pe 1o KaAapraox, o
onoio oe cuvihkeg £lienymg vypaoiag pndeviCer my rapaywyn tov. H xadlépyad
0L CUVIOTATAL Of E0GEN HETPIAS W) YAUNANS YOVIROTHTIAS, HE TEPLOPIOHEVY)
Swbsopomra vepol, ondte Kat mapayer aeprocotepo and to Keiapnoxt To
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45 2. BIBAIOUPADIKH ANALKONHEN

LOPTOGOTIKG GOpYo £ivar Mo aramnikd o8 vypacia £5aovs axd T KuprodoTKd
(Hunaxdota, 1996),

H Deppoxpacic omy oroie apyiCer n frdomon tov oadpov sivarl aepizon
20°C ya 3-4 ovveyopeves nuépes (Kneipp, 2006). H xipe aviaroln lapfaver
Fyopa kar@ toug pives lovio kar Adyovato kar guvoeitar 6tav 1) Sudpkew mg
npépag sivar peyain kar n feppoxpacia vyniy (25-30°C) (Fribourg, 1995). H
apom  Osppoxpacia yue my  avamdy tov eivae 37°C  (Xgijkag, 1991),
Kadhepyeit oe edapn mov 1o pH toug xupaivetar petali 6,0 xar 7,0 (Marsalis,
2006).

2.5.3. KAAAIEPTHTIKEE IPAKTIKEE
2.5.3.1 llposrorpacia tov Edapovg

To oopyo anmrei Ceatd, vypd xu Kuhd aepilopevo édapoc £101 (hote O
onOPOS Vi £PYETUL 68 KN era@i] pe avtd na ypiyopn Pracmaen. Yadpyovv
Sipopeg TEVIKES Tow eCacpuiilovy tEToieg avvihikes oropokiivng.

Baowkog o1670¢ ¢ mpostolpacicg tov edagovg eivar va eacpaiiloviar ol
kat@iinhes ouviikes ye v owovopkn) emruyic me karladpyewas. H o kaki
apoetorpacia tov £ddpous nepthapfaver theyyo Olaviwmv, Swampnon e edupikng
vypasiag, sgappoyi 1| pn epappoy Gpoong, Eheyyo e Suifpwong tov edagong
amd 1oV afpa 1] 10 VEPO KAl WILOYOUATICNE Yia TNV KaAY] EXAQT] TOV OROPOV pE T

£0upog (Shroyer et al. 1998).

2.5.3.2 Awtavrikic Anmtijong
H hmavnikn aymyn nov apéaet va akoiovbnbel oto aopyo sivat mapdpow pe

aut) tov akorovleital GV Kalliépyeia Tov Kalaprokion yia eveipmon (Mortvedt
etal., 1996).

[Na pa opboroyua) Airavorn ba apéne mavra va gponyeitan ik avaloon
100 £dapovs. Qotoéao, Grav dev LIAPYEL 1) SVVATOTITA (VT TOTE COPPOVE PE Jie
YEVIKT] TPOGEYYIGT 1) TOGOTITU GOOPIPOV Kl KAAiov Tov APETEL Vi EQUPROGTEL
xopaivetar petaid 3,5 xan 9,0Kg ava otpéppe. H rosdémyre mg alotovyon
Aimavene  eEapratar and myv  embopnn)  mepayoy] Kot yEVIKE Y g
vrEprUpaymyIKEc rowikies propel va @raos ta 22,5Kg ava otpéppa otav
epuppdletar apdevon kar 2,0Kg ava otpéppe otay dev eguppoletar xuldiov
apdevon. H dwpopi avoy eényeitar and 1o yeyovde 6t oe meployés Omou dev
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egappoletar dapdevon o mAnbuopde tov QUIGOV Eival UKPOS Kat 1) Tapaymyn
ehpo (Mortvedt et al., 1996).

2.5.3.3 Xropa
H oropa yiveta 6tav 1 Osppokpacia tov eddgovs oto Pabog oropas eivan

aepirov 20°C yna 3-4 cuvegdpeves npépes (Kneipp, 2006). To Bafoc omophg
Swpéper avahoya pe tg ooviikes edagikng vypaoiag. Kupaiverar petad 2,5¢m
e ta Pupid eddpn kat 5,0em yia ta appovdepd. H ardotaon tov ypappdy oropac
petalt tovg sivar 75-80cm ywri £xer mapatmpnbel 6Tt emruyydvetar N pEyiom)
rapuywmyn ahid ka yut propody va gpnayrorombony epyaieia Katepyasiag tov
Swetibevial oto epopio 1) 1N Katéyouy o tapuywyol ywe v eSuampimon diiov
Karhepyeroy. O embuuntog tnboepog putdv ved cuvbhikeg apdevene eivar 10000
puti ava otpéppa (Shroyer et al. 1998). Eaavaonopd apuypatonowitan étav o
anbuopde Teov guidv sival pukpdtepog and 1500 gutd ava otpéppa. H
PUIPOTIKOTTA TOL oTOPoL Kupaivetat ato 70 pe 80% mepizov (Kneipp, 2006).

INa ng EAnvikég ouvbiikeg 1 onopa spaypatonowitan and 10 Maiov twg
apyés loviiov kar o embopntog aplipds gy avd otpippa eivar 1000012000,

2.5.3.4 Eheyyoc Zalaviov
H napoveia (laviov advrae dnmovpyel mpofiijpata ooy aapayoykotta

Kl TNV OIKOVORIKOTTa Tov Karhepyerdv. ¢ yevika pétpa KatanoALunons v
Olaviov ava@épovial 0 ouvOLaoHOS PNYAVIKIS KOTEPYAsias, apeEnIoropds Kal
ke Glavioxtoviag, Apewnoropd pe adyie 1| owapr diver wohh KaAd
anoteiéopata. H tehevtaia xatepyacia tov £dapovg Tpénel va eival SMQAVEIRKT).
Mia yevikn] Kadepynnk Teqvikl] ov e@appoletut eival 1) Katarolipnon v
Glaviov tov arrapion (Otav mponysital g kuriépyaac v GOpyov) pe Tg
Olavioktoveg ovaieg glyphosate, 2-4D (dhac vatpiov, sotépa ka dhag apivig),
dicamba xat va akorovthioe exépfacn pe atrazine tov Adyovoto, Xe mohd Kahig
SONG £6(PN O CUVOLAOHOS PNYAVIKIG KATEPYaoiag TOv E6QOVS Kat YNk
Qlavioxtovia pe atrazine diver mohd keid aroteifopate. Otav my xurépyein
GOpyou TV akorovlel kaigpyen oOyIUg TOTE [a Wil Katepyuain £ival apket)
(Regehr, 1998).

Ye aepurtioets aov 0 aptipde tov OQlaviov dev eivar peydhog tote apkel

entépuPacn ro Mapnio 1 vopic tov Arpilo, Tovictdtat 1 SQappoy cuvevacpon
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47 2 BIBAIONPABIKH ANALKOINHEN

atrazine pe Aadt xat 2-4D yw va gheyyOodv o yEPEPIVE KUl VI GROTPAREL TO
phTpupe oV onopwy  tov  rEpocotEpoy  avoilfidnkey  Qlaviev. Otav
aapatpeitar avnuévos mnbuopde emoov aypootndav kut Aovflovdiag apv m
onopd 1618 propel va apaypatorombel e exépPaon pe glyphosate 1 eotépa tou
24D e efdopada apwv ) onopd. Katd m ornopd propoiv va ypnaporomboiy
kut ardeg Qlavioxtoveg ovoieg Omwg 1o metolachlor vro my apodadbeon ot o
ondpog eivar exevoedvpévos. Egappoyn atpalivie (115gr ava otpéppa) apwy ng
15/4 1 pe evoORATOoT) HETE T1) OROPGE Kal TPV 10 pUTPpOHE ¢ Karlépyeiag divel
£mioNg MOAY Kahd aroteifopata, Metd 1o @htpopa Tou adpyov Kat GTav T QuTd
Ppiokoviar ato otddo tov 3-6 @UlAav propolv va ypnoiporomboiy didpopa
piypata pe atpalivy. Otav 1o Oyog Tov gutdy tov adpyou Eerepdort ta 20em 1018
apoxeiovvial (npiéc and Ty epappoy {lavioktovev Kat o WEKaapos Tpiael va
eivan katevbovopevos, Téhog yna v kataroiépnan oyypwy Qilaviov cuvietital
ORAMGHE PE PNavikd okaloTipt 1) Epovaktikd oxaiiopa (Regehr, 1998).

2.5.3.5 Luykopion
H ouykopdn Eexva dtav o andpog £xet Eepabel o8 nocootd ndve and 50% 1

Otav 1 vypaoia OAGKATPOV TOV GUTOD Kupaivetat petald 60 xu 70%. Xe avtd o
otadio mupampeitar N péneTn aapayoy Kat  fElnotm rowwma tou apoiovrog
kaOhg kat n péyot) arodoy and ta (oa. Zuykopdn otav n vypacia tov guron
eivar wiave and 70% éxer o¢ ouverewa Ty Kakn Enpaven evidg tov Enpaviipuny
kat mv vrofddion tov apoidvroc. Avribeta, cvykoudny wodh Enpol mpoidvrog
£yel o amotéieopa ™V peiwon me rocdmrag ofuydvou Kat ETOpEvVeS TV
avartvln Oeppokpaciag, 1 onole KataoTpépst TC APOIEWVEC OROTE TO TPOIOV
yivetar ddorento and e Coa xat yepnAig evepyewakne aodmrac. Na tov
APOGHIOPITUS TS KUTAAANANG EM0XMC Yia T1) ouyKopdt, or rapaywyol Oa apéael va
rapPavovy vadyn Ty eroy opipavens, To YOS TOV QUTay, T SuvatdTTa
amofhijkeveng kar v aepeydpevn Enpl palo. O mapayoyoi Ba apémer va
EMALYOUV TOIKIAES oV Apocuppdlovial KuAd GTV TEPIOYN TOL APOKETAL VI
kuidaspmboiv xu va arogedyouy mowAiss pe opukd yapaxmponkd (Bolsen,
2004). Kard ™ ovykopid aapatnpoiviul anmieies me taing tov 5% otav )
HNZavt) cuykodng eivan kehd cuvempnpévn kat pubpopévn (Taylor, 1998).
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Opropévor EpEVVITEC TPOTEIVOLY APV TV CUYKOMISN Vit TPaypaToRoEiTal
fvac yekaopog pe QLavioktoves 0veies yia va eMTa)dVETUL 1) GUYKOPION alhd Kai
va auEavetal 1) arodonkomta me. O mukés ovoieg mov epappoloviar sivar 1
glyphosate xat 1 diquat. H tepvikn avni el o¢ anotéhecpe vy emtdguvan mg
wpipaveng tov ondpov, O xpdvog epappoyis sival pua Kpiciu] Tuepapetpos, 1
onola péner va AapPaveton cofupd vroym. Tvviotdtar o Wekaopog va yivetat
otav 1) Beppokpacia sival axdpa oF vyNAG emiredn Kal 1 Kalliépyen £xel Taoel
o1 uaoloyikl) wpipaven (vypaoia = 25%). L& aeployés 6mov o1 fpoyorthoeg
£ival EPIOPICUEVES, 0 YEKUONOS puropel va apaypatorombel otav n xelépyea
civar apaowvn akdpn £ro1 Gote va peyiotoromlel n aupayoyy whhd xai va
anonkevtel 610 £8apog apketd vepd v my exdpevn xailiépyawa (Kneipp, 2006).

2.5.4.XTAAIA ANANTYEHE TOY LOPIOY
Kpivetm amapaimro va doboiv opopéves dievkpivijoeg yio e ot@dia

avaaTving tov odpyov. Mepikd apdpa otddw avaatuéng avayvopiloviat axd tov
aplpd oy pUAAmY evi Ta IEpecoTepa Erouv ougn dwympopd (Vanderlip, 1972,
1993).

H évapin guipbpatoc aroteksl 1o apiro otddo, Avayvopilera and 1o
yeyovoc 0Tt T mpOTa QuTapa epgaviCovtal oy emedvelr ov eddgove. Avtd
ovpPaiver mepinov nic 10 aphreg uépeg petd and ™y oropd. O ypdvoc mov
ARAITEITAL Y1 TV EPRQAVIoN Tov guTtapiov efapratm and m Deppoxpacia edigpoug,
v edap) vypaaia, o fabog oropas xar mm purpoTKéTTE ToU oRGpOL. Yuypig
auviikeg Katd to oT@dio autd euvoolv my avimruén acleveiby (Vanderlip, 1972,
1993).

To eadpevo otadio eival avtd v POV apaypankov eoiiov, Fiveta
avTANATo Otay 10 KoAdpo, dniudi] 10 onpeio VoS TV EAGGHATOS TOV QUALOY
HE TOV KOAED, propel va avayvoplotel yopic va yivel Siuyomopds v slupdpav
pepdv tov Qutod, Xt otddo autd tov gurod N Oeppokpacia mailer o
anuavtkoTepo poko oty avaatvin tov guton. To onueio adinone tov guron
Ppioketat akdpn xarn and my em@avewe tov eddpove ordte 10 QUIH dev
emnpealetatl axd Togdy aROAER TOV VAEPYEIOL THNHATOS Kuping Adym epappoms
mukne Qlavioxtoviag. H eppavion tov yivetm aepinov 10 nuépsc perd to
putpmpa tov ordpov (Vanderlip, 1972, 1993).
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449 2. BIBAIOTPABIKH ANALKONHEH

To tpito o cepd otddo sival avtd tov ovopdletul 610 5 TpaypanKowy
puirov. Eppavileton mepinov 3 efdopdde petd my epgavion tov gutapiov oty
emeavewr tov edagpove, Katd 1o otddio avtd 1o puid avaatdcost 1o pilikd tov
ohoTpa PE arotéElecia ta aphta evihia va eppavifoviar oty emdvela Tou
£dapove. And 10 otdo autd Kat éxerta apyiler n ovoobpevon me Enpie palac pe
ayeddv otabepd pulpd epocov o1 ocvvinkee eivar katdhiniec. H epgavion
Sugpeviv ouvinkov kutd 1o otado avtd (Qlavia, xatardvien Aoym EAhenyng
vepol 1) Operukdv, avartin acleveuby) aepopiler my aapayoyy (Vanderlip,
1972, 1993).

H Swpoporoinon eivar 1o térapro otido. H avantoln guilikig emedveiug
otapatd xau apyiler n avaatdn 1oV avanepaymYIKoh THATOS TOU  QUTONL
(raguavlia). Zovbmg o cuvorkds upiipos poriov éxet oympanoctel (7-10) eve ka
1 tafwuvBia eivar Eron va eppaviotel. Hepimov 1o 30% mg cuvolikng em@aveag
o0 PUALOL Exel oypanoTel evé ta katdtepa 1-3 @vdka propel va Eyovv yadei, H
avamtodn tov Practod sivat tayvrat) ka1 aroppderon Operukdv Eviovn,
Fevikd, and myv omopd péypr ™ Sweoporoinon £xet pecokufijost ypovikd
Suompa ico pe 1o éva tpito Tov YPovov IOV aratEital axd T oROpPd £mc ™)
PLEROYIKT wpipaver) Tov putod. To otddio avtd eppaviletut mepinov 30 npepeg
and 1o QUTpEPA Kat 1o YuTe armtel kakn apdevon xkar Opéyn (Vanderlip, 1972,
1993).

To aéprto orddo yupaxktpiletar and my eppavion tov @vAkov onpaicg.
Kata to otadio avtd rapampeital éviovn) avaatodn tov Practol kal tev gOilov.
210 otado avtd 10 70% tov evikov £xe TANpog avartuydel (aropévouy ta 3-4
teisvtain) kabobe kar to 80% e puilikie emgdaveas. H armoppdpnen niwuxiig
evipyewng, BOpertkov  otoyeiov  xkat N avaawln  eaxkoiovboiv  va
APAYHATOROIOUVTAL pe vymAons pubpone. Ta xatdtepa 1-5 pUAla propel va £xouv
yabei omdte 1 apilunon tov @hikov Eekvd and ™y Kopugn Kat and 10 POALO
onpaia, Av Kut 670 61ad10 avto £x81 ohokinpobei poig to 20% mg avarxtuing o
puton, £xer 6N aroppoenlel apxetd peydho pepog twv Opertikdy xu 1o 40% tov
K (Vanderlip, 1972, 1993).

To eadpevo otado eival 1o otadwo e avinong, oto omoio dha T QHALL
£youv mALov aapes avartvglel. H guidua] emepdve sivar péyiom kalag xut n
anoppoéonon me naaxs aktvoPorics. H tafiavlia £xer mhiov avartuybel Thnpog
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Kt aepipaiietar and tov Koked tov @vAiov anpaiac. H aviatoln tov fractod
£yl oroxinpmbel ke apyilel n emyujkuvon touv modickov mg tefiavlicc. Xto
GTad10 GLTO TUYOV KATATOVIIoT] Tov QuToL Adym Gpdevong 1) Dpernkdv £xel g
anotéheopa 1 taavlic va uny exatogbel axd tov koied tov @UAlov onpaicg
(Vanderlip, 1972, 1993).

To Efdopo otado eivar 1o ot@dho e mong avbhone. Trov aypo
avayvopiletar and 10 yeyovog OTL ta juod gutd fpioxovial oe kGA0W0 AN TI
otade g avthone. H teuvbic miéov eivan opany adve and ta @OAAa Kai 1
avihon £xel apoywpniael oto uod g (repimov 4-5 nuépec and my Evapin mge
avione me talwvbiag). H avbon Cexiva arnd myv xopoen me talwaviiag xat
cuveriletal mpog ta katw. Katd to otddio autd éxer rapaybel 1o 50% nepinov mg
Enpis palag Tov puton evd Exovy amoppopnlel 70, 60 kut 80% and ta Opertika
atoigeia N, P xar K, avriotoya. O gpdvog xutd tov oroio epgaviletar 1o otadio
avtd eEapratar axd 1o VPpidio mov kalhepyeitay, Tic aEpPuiioviikés ouvinkeg
xat suvibog eivat igog pe e Svo tpita Tov ypdvon mov araiteital ad MV oTOPQ
pEgpL My puotoioyikt) wpipaven. Ellewn vepod os avtd 10 oTado apoKaisl
HEWpEVT Tapayoy ondpov and my talwavdia tov puron (Vanderlip, 1972, 1993).

To yuhdxtope tov onOPOL arotelel T0 Gydoo otddo. Xe autd 10 otddio
ApaypuTonOEital 10 yEmopa tov ondpov pe taxde pubpove. Xvwibog, 1o oo
Enpo PBapog tov ordpov emMTVYavETaL o8 auTd 10 6Tado. Metd 1o otddio g juoenc
avbhong 1o Papoc tov Practon aviavetal evio aad 1o ot 1OV YEAUKTORATOS
apyilet va perdvetal exe1dn popporoieital Eviova o onopoc. H peioon tov fapoug
tou Phactod Kupaivetar aepinov oo 10% tov fapove 1av ondpwy. Katid 1o otddio
autd aepimov 7-8 guiia £xovv anopeiver ato gutd(Vanderlip, 1972, 1993).

To évaro otadio tov PuTOL eivar autd mov ovopdletarl oTAdO PGS
oxinpuvene. Kati to otado avtd o1 ordpor £rouv amoktioet xepinov 10 75% tov
Papovg tovg, H apocinym Operuxdv €xer orokinpolel, o Phactoéc éyer 1o
pkpotepo PBapog. Eivar dvvatd va £yovv yubel ka emuhéov @oviha (Vanderlip,
1972, 1993).

Terevtuio sivarl 10 ot@do ™ puotokoyikne opipavene. To @utd £xat
Swapoppacer ™ piyotn Enpn Propala. To otadio avtd kabopiletar and my padpn
Kniida omv ayun tov ondpov. O gpovog petald avhiong kar QUOOAOYIKNG
wpipavens rowkiier avaioya pe 1o vfpido mov kahhepyeitan, ng aepifailovuikic
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51 2 BIBAIOTPAMIKH ANALKOITHEH

auviikeg kat ouviilog aroteiel 1o éva TpiTo TOV GUVORIKOD YPOVOL ard T oropd.
H vypasia tov ondpov xvpaiverar petai 25 kar 35% xat eEapratar and 1o vfpido
kat ng owvbnxes avartoéne Metd myv guowloyik) wpipaven t @UAAa Tov
arépewvay diampoiv 1o aApdcivo ypbpa toue N Enpaivoviar apyd. Otav o
ovvbikeg  eivar suvoikéc propel va epgaviotody SkAadOHoES and Ta avOTepa
yovata. O Phactoc propel va avdijoet xa adht 1o Papog tov, shappode (Vanderlip,
1972, 1993).

Ia mv aepoy) mc Meocoyeiov 1 duipxkewr tov frokoyikod xikkouv tou
adpyov eivar 130 nuépeg and 1o pitpopa touv ordpov (Allen, 1998). Na ug
auvihikes ¢ Oeooahiag 1) Siapxela Tov Tapandve oTadimv yiu 6ropd 610 SeVTEpPo
dexanpuepo tov Maiov sivau:

» Mitpopa: 15 nuépeg and m onopd,

# Xriado 3 Poihov: 20-25 npépeg and ) onopd,

» Ltabio 5 Poihov: 45 nuépec and m onopd,

» Ltado Awgoporoinome: S0 nuépeg and ) omopd,

» Ltado Gvdldov Enpaiag: 55-60 nuépeg and m onopd,

» Yrado Avbong: 70-80 nuépec and m onopd,

» Eradio Mionig Aviheng: 80-90 npuépeg and m oropi,

» Eradw Nohaxtopa Eaopov: 90-100 nuépeg and m onopd,

» Ltado Miong Zxinpuvang aopov: 100-110 nuépeg and m aropd,
» s Douawroyiknie Qpipavene: 110-145 nuépes and m) omopd.

2.5.5.ALOENEIEL KAl ENTOMOAOIIKEE [IPOXBOAEEX
2.5.5.1 Muknroroyikic Aabiveieg
Or aobéveisg tov adpyov Kupaivovial ota emimeda TOvV  LROAOWTOV
kaidepyedv. To nocootd Oy eZapratar and 1 nepParrovarés ouviikes xat
and myv avrog tov putov. Epeuvee oto Kaveag £xovv arodeifel 6T o péoog 6pog
UAGALLAG OV TUPay®YT) ETHOW0D cOpyon avepyetat ato 5% (Jardine, 1998).
Kuptotepeg acbéveeg eivar ot ofyeig, or ihoeg xat o1 faxmpuboeg. O
Gijwelc ondpov Ipokaiolvial axd tovg pikntec Fusarium, Rhizopus, Aspergillus,
Penicillium xat Pythioum. Ov ofjyeig Aaipod Kot oTEAEY0NE TPOKAADIVTAL ultd TOVS
poxknreg Fusarium spp. kat Macrophomina phaseolina. Ov whosig mov avagépovrat

APOKUAODVTUL @G TOV 10 TOV KUAUPAOKION Kat tov Cayapokdiapon, Ard Tig
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Paxkmpubeele  onpavikotepee  eivat 1 Paxmpuakn  pafdman  (Pseudomonas
andropogonii) xat 1 Paxmpaxn avkakmon (Xanthomonas holcicola) o oroieg
apoaPdarovy to pvAlopa (Jardine, 1998).

H guiiikn emgdvewe tov oopyou eivar mo svaiobnm oe apooforis. (g
Kuptdtepes avapépoviar o avipaxec (Ramulispora sorghi), or okwpiioeig (Puccinia
purpurea), ot davhiteg (Sclerophthora macrospora, Peronosclerospora sorghi), n
avipiaxmon  (Colletotrichum  graminicola) kat 1 Saktokion)  kniidwen
(Gleocercospora sorghi). H rtefuavlia cvoviog mpoofdiietar amd Savhiteg
(Sporisorium reilianum) Kat o1 KNAISES £xouv gpdpa KOKKIVO, Ka@é 1) padpo Kat
eppavilovrar 7-10 nuépec petd axd wekaopd yia v KataroAéumnon apidmv, Xto
atadio drov N tedaviia eivar ThLov opuni wave and o phALmpa, 01 KnAideg xovv
eaipnkes oynpa kot poralony pe avtés v faxmpubosmy Kat tov inceoy, [evikd
vypés ouvihikee katd ) Suipxela Tov apwivey xat Enpéc cuviikeg v vadlowm)
Nuépa gvvoodv v avartvdn tétowwy acleverdv (Jardine, 1998). Ov ondpor
apooPdiioviar and epyotiaon (Claviceps africana) (Ouvacovidmoviog, 1995,
Jardine, 1998).

H avoypetdmon tov rapardve aobeveuby yivetul je Ty EQuppoy Kuplog
HETPOY APOANYNG Kal Ayotepo pe ympuikd tpomo. Ta xuprotepa pétpae apdinyme
eivar 1 keddgpyewa avlextikdv vpdiov, n gpnon kabapod kat arolvpacpévon
GROPOL, 1 UTOPAKPUVOT] TOV DIOASIHPATOV TS APONYOVHEVIC KUAAEPYELRS Kal 1)
KATaoTpo@l] ToUe, 1 GUEWIGTOPE, 1) Kat@hinky APOETOGGin 1OV ESAYOVS, 1)
Kat@linin exoy) omnopac kat N eacpdiion xat@iiniov cuvinkov ypiyopon
puphpatos Kot tayeing avaxtine tov gurtov. Otav 1 apooPol kpivetat
onpavnk] tote epappolovial ta Kat@inia poknroxtdva Guvacovidroviod,
1995, Jardine, 1998).

e ug ouwbnkec e Oeocoakicc 1 xupotepn  acbivewr  sivar 7
ehpuvloomopiaon tou apafositov. H acliveia avni apokaieital and roug pixnres
(Helminthosporium  tutricum  Pass, Helminthosporium  carbonum  Ullstrup,
Helminthosporium  maydis  Nisik, Helminthosporium  rostratum  Drechs)
(Bavacovromovrog, 1995). Exet koxkwvokaotavés empikels Kniideg ol omoisg
evavovial 660 Tpoympa 1 achivela xal KaAdarovy okokinpo to uikopa. [Na v
KATUROALUNGT] TS EKTOC TGOV PETPOV TPOANYNG anaiuteitar ypion Katdiininv
HUKTTOKTOVOY,
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53 2. BIBAIOT PADIKH ANAZKONHEH

2.5.5.2 Evropoioyikic Hpoafoiic
O1 evioporoyikec apooPoiis eivar Suvatd va Tpokaitoovy onpaviikes Cnuég

oV Kahépyeia.

Or eviopohoyikés mpocforic mpokaiovvial 660 aad oxovANKa eddpoug
660 Kl and EVIopa QUAAGHATOS. LKOLANKIL £5AQOVS KUl WELTOGKODAIKE 7OV
Apoafhovy 10 GROPO TPOKLAOLY GNHAVTIKG ApoPfANiuta 6TV KaAl EYKaTaoTao
me xaihfpyews otov aypd. H eppavion tove aepopiletar Otav n migon oro
£6apog and Ta yeopywa ppavipata eivai 4-6Kg ava exatootd mhirone 1pojyon.
INa ™ MK Ketaroléunon pnoiporoiviat 1 ik ovaia chlorpyrifos xatd
) onopad 1 1 imidacloprid yu exévévan tov oxdpov. Ta pulnukd viopa (agideg)
apokakovy apofiipata xatd ™ Supkewr mE NEpac Kat eivar Qopeic TOAAGOY
HUKTNTOLOYIKGY Kat whoyikdv acleveuby (Kanig kat Avyeiic 1997). Epgavilovia
Kt 10 ot Tov YERIoHATOC ToV 6AOPOV Kat Eival PIKPIS OIKOVOUIKT)S oTjpaciag
(Kneipp, 2006). Otav ot ouvihjkec eivar gvvoikéc speaviloviar oe aponyoipeva
otada evd Otav 1 epeavion yivetar ToAd apdpa (otddio dwgopomroineng)
CUVIGTATAL FIHIKT KATATOALUTON. Apovy aKkoun Kat Otav o1 cuvihikes sivar Enpéc.
Soviotatar pa exépfacn va yivetar xatd mm oropd ondte Kail avupetomilovia
mbavég npooPoréc kar and @i fvropa 1j 6tav o Anbuopds twv evidpov kabhoti
arapaitm my gk exépPaon (. 30 evipuka avi tedavlia) (Etapdéroviog,
1995, Leroy Brooks, 1998).

To apaocwo oxovinKt amotehel (0MG TV ONUHAVTIKOTEPY] EVIOHOAOYIKT)
apocflol] yia 1o adpyo 6mwe xut Y To Kohapnok (Stapomoviog, 1995, Leroy
Brooks, 1998). To apaowo oxoviikt napovorilel aviexnxomra ong aupsdpiveg
xat ta kapPapdikd evropoxtive. ‘Eisyyoc yiveta vopic 1o mpmi TovAdnoto pic
gopa v efdopdda. H extpPacn apine v yivetar 6tav 1o fviopo Ppioketm ato

otado me kapmag (< Sem).

2.6. EINIAPAYXH THE APAEYEHY ETO XOPI'O
2.6.1.TENIKA

To adpyo xuhhepyeitar o8 qorALS avudpes Kat MUENPIKES TEPOYES TOL
KOopoOU AOym TG IKavOTNTIC TOU V& RapdyEl IKOvomomTka o ouvihikeg
nepicoswag 1 Edaeyme vepod (Muchow, 1989). levikd, aratei hyoétepo vepd ya
oy rapayoy) cvykekpyivng rocomras Enpie Propalac oe ovykpon pe to
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xahaprokt (Martin et al., 1976). Axépu Kui 08 AEPITOCELL TOV 1) AROSOTIKOTN TR
ZMons vepoi petalh aopyou Kut Kahaprokion eival 1 idw, 10 kahaprdkt Teivel va
gpnoponoEl aeplocdtepo vepd Adym tou peyardtepov frokoyikod Tov KHKAOU
(Howell et al.,, 1997). EmnpoaOitwe, 1o adpyo £xer m duvatdmnra va aaplyst
IKQVOmouTIkG akOpa kat vad cuvihikes katandvnone and my EAAEnyn vepod Kat
VI aVaKT Toug Kavovikong pubpons avartulng tov dtav ot dvopeveic ouvihikeg
eZopaiuvboiv (Rogers, 1998).

Ty Apepua aroterel my 5" mo Snpogii karhiépyeia petd to Kahapnox,
10 owapl, ™ ooyia ka0 Tppvii, Kolvrrer éxtaon 1.000.000 apdevdpevov
atpeppdtov. O aramoelg 1ov o8 vepd efaprdvial and nig KApankeg cuvihikeg
mov emxkpatovy kabe ypovid xai xvpaivoviar petagd 450-500 phiootd ya
xavovikn rapaywyn. To copyo avarmicoet pilikd obvompua ov @ravet ta 180cm
o ebGgn mov dev eivan ovpmeopéva 1) dev £xovv aduadépacto opilovia. O
vrokoyiopol apdevens yivoviar yia fabog prlostpodpatog 90cm evd to 75% tou
vepoD aoppoaral and 1o mave 50% tov pillov. Otav kailwepyeitat o Papud
£8apn (Avommidon, apythomiodn) propel va mapdayer to 80-90% e napaymyis
tou pe péhig 150-200 phwootd vepol apdevone. To 6po eEdviinone eivar 50%
@Al 10 KuprodoTike cOpyo Hivel KavorommK wapaywyn] Kat Otav 1o Opo
efaviinone eivar 40 1) axdpa ka 30%. Qotéco, ot aviogis Tov GoOpyoL oIV
EAdeym vypaciag eivel TEPOPIGHEVT] EVIOC CUYKEKPIEVOY oplov Kt Otav
cupPaiver avtd rapampeitar kobvotépnon oty wpipavern. LupREPUCHATIKG,
anmtel 7,6 1Aootd vepol avi Nuépa pe TG PEYIGTES QRAITHOELS VI TapumpoivIa
oto avarnapaymyikd otado (New, 2004), oto oroio arartovvrat 150-200 phioot

vepod (Rogers, 1998),

2.6.2. APAEYEH KAI ANAINITYZH THE KAAAIEPTEIAL
To adpyo kurhwpyeitm 10 KaAokaipt Kat o8 cuvihikes TOPOPOIES PE HUTES

OV KeAapaoklon arodeikvietal repracotepo aviextikd (Krieg and Lascano, 1990
Camargo and Hubbard, 1999). H aviextikéma ton avmi ogeihetan:
# 010 MKV Kal TAoVGI0 PILIKG Tov oha e TO 0010 £ival 1IKave v aroppopd
vepd and Padbtepa otphpata tov eddpove (Wright and Smith, 1983, Singh
and Singh, 1995),
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55 2. BIBAIOUPADIKH ANALKONHEH

7 ooy wavomra tov va pulpiler my oopmTa) AECT] OT0 ECWIEPIKO TOL
QUAAOD KUl Vi KPATa Pe auTd ToV TPOTO Ta GTORATI avOLy T akOpn Kal 6tav
10 @UALO rEPUEYEL kPN mocoTnTa vepol (Ludlow et al., 1990, Girma and
Krieg, 1992),

7 omyv KavoT)Td tou vi kafvetepel my avarapayoyiky avaxroén tov (Wright
etal., 1983).

IMapdyoviee 6mme o1 Kapatohloyikes ouvihikes, 1o £dagog, 1) dwyeipion e
KAAMEPYEWS Kal O1 TPUKTIKES (pdsvong emnpedlovy v oyfon mapaymynie Kat
gpione vepon (Doorenbos and Pruitt, 1977, Hanks, 1983). O Darusman et al.,
(1997) Swumictwoay 6t vaspPoikd] vypacia oto mepifdiiov e @uiiuaic
EMOAVEWLS OV TapaTpeital petd and apdevon pe Kataoviopnd EAaIoTOTOEL T0
KAEIOWO TV OTORATOV Katd 1) Sudprew ov smxpatohy vyniéc Deppoxpaoiss 1
LGYVPOL AVEROL EVIGYHOVIAC TNV GVAIVOT] TOD QUTON Kat EAATTOVOVTAS TNV Slamvor.
Ot Bordovsky and Lyle, (1996) efétacav myv enidpucn tecodpov d00Emv
@pdevong (40, 70, 100 kar 130% mc e£atpuoodianvons) (PNoIHOTOIOVIAS aulaKie
Kal Katéingay oto cupnipacpa 0Tt 1) RAPaymyr eV EANPEACTIKE ONHAVIIKG oTIC
petayepicels mov Séxmrav d6on apdevone 70% kar adaveo. Ov Farré and Faci,
(2006) oe Epevva mov Apaypatoroincav dwmictwoay 611 1o GOpyo E8moE
IKAVOTOMTIKT Tapaymyn vrd cuvbixeg pétpac xat oofapric £Aheymg vepot (73,
64 xar 47% e efatpuoodaavonc). Or 86oeig apdevong mov epappOoTNKay NTay
100, 93, 86, 73, 64 ka1 47% ¢ efatpcodiaAVONS Kal T0 oVOTNHE (GPSEVONC
kataoviopoc. Ov Tyagi et al, (2000) avagépouv om Otav 1 nuepiow
efatpnoodanvon eivat tave and 4 phiootd avi nuépa TOTE 10 0OpYo TPEREL va
apdevetal yia va SOOEL KaAl] rupaymyn].

Or Gardner et al, (1981) apaypatonoinoay £pevva oETIKG pe TV exidpucn
)¢ apdevonc oe didpopa atddia Tov adpyov. Or petayepicelc mov opydvmoav
frav ) elheyppanky apdevon oe 6ha ta otade (1-10), f) elhappatia) apdevan
ota 7 apota otade (1-7) ko kavovikn) ota 3 televtaie (8-10), v) eAieypank)
apdevan ota aphra 4 otade (1-4) xur kavovikn ota exdpeva 6 (5-10) kat &)
Kavovikn apdeven ota apota 7 ot@due kar eAAsyppanky ota 3 teisvtaia (8-10),
To ovpaipaopa o0 omoio  xatéinfav Nrav 0T pEYaADNIEPY  Mapaymyr
rapatpiinke oTg 600 APOHTEC PETUYEIPIOES Kut 1] £517yMoT Tov £dwoav ftay Ot
¢ QUTIA AVERTLEAV AVTIOYT) OTNY KATAAOVIOT] aXd TNV EALLLYT VEPOD EVH Ta QUAAG
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v eAeypankd  apdevdpevov  guhy  apovaicoay  pukpéTEpT  Semvor).
Mikpdtepn ropaywmyn £dwoe 1) Te1apt petazeipion odnydvias om) Swtictmen Ot
ta otadia epgdvione mie taliaviicg Kat SlpopPuong Kal YERiopatog Tou oropoun
eivan apretd svaiocOnte oty ELkewyn vepob.

O Dercas and Liakatas, (1999) avagépouv 6m 1o Oyog Km0 Seiktng
puihikig emeavewg (LAL eanpealovia and my oo apdevene. Awrictwoay 611
OTIC EMEIPATIKG apOEVOPEVES HETUYEIPIOEIS T QUTA ElYaV CNUAVTIKE [IKPOTEPO
oyoc (1,0m) evéd 10 LAl Stpepe xatd 1,5, Ov Dercas and Liakatas, (2006)
avagépovy 0Tt 1 edhsyppankn apdsvon empedlel my amodomkOTTA YPTONS
VEPOD Kal TV armodoTikoma ¥prjone me niakic aktvofoiiac. Hapampnoav 6t
o Qurit mouv apdevmmrav  Aydtepo  Edwoav  pkpdTEp  mapuyeyn  ahhd
ypMoponoinoay arodonkétepa 1o vepd g apdevone. H arodonikdémra gpiong
me  Nhakie  oxtvoforiag  shatt@bnke  ong  elAsippankda  apdevdpeveg
petayewpioec. Ov Singh and Singh, (1995) avagépouy 6T o puid cdpyouv rOL
apdedovial  petpime  elleppankd 1 arodonkdémira  ypfione  vepov  eivan
peyadvtepn. Ou Steduto et al, (1997) avapépovy 6T 1 amodonkdémra e
potocuvieTikg ypions vepov Tov QUMY fitay  peyaditepn oe  ouvihikeg
Katandvnone v eurav. Avtibera, or Berenguer and Faci (2001) dwrictwoay
onuavnkn arddoon vad ovvihkes elisippanxic dpdevone. Or Mastrorilli et al,
(1999) vroldyioay pkpdHTEPN arodonKOTNTU PHONC VEPOD OE KUAMEPYEIES
KUTAmOVNEVES artd EXAiewyn vepod Otav avtr) cwvifn oto otddio tov @urlov
onpaiag ahhd peyarbrepn Otav 1 £AAsym vepod eppaviomke apwv v avbion oe
GUYKPION] HE TNV aRoSOTIKOTTA ¥PNONE VEPOD KuAMEpYEWS TOL apdenInKe
KOVOVIK(.

H elieyppoanxn @pdevon propel va eQuppocTel 08 TEPITTOOELS PEUDHEVTIC
Swbeopoémrag vepod xat oovifboe avfaver my rapayoyn (Hiler and Howell,
1983). Or Garrity et al. (1982) avapépovv 6Tt 10 PEATIOTO Oy EALEIHPATIKNG
apdevong eival EKEIVO KaTd 10 onol0 PEPOC TV PEVIOTOV aRUTOEMV TN
kahhépyewas epuppdlerar efdopadaia agivoviag 1o Eddsppa vypaciag va
aviavel Pabpaia doo apoympi N kalliepymukn aepiodoc. Or Stone et al, (1978)
vroaTpiCovy 6Tt apdevon Kutd dwonipate axd T otado me avbhong tog my
GKAIPUVEN TOV OROPOV QLEAVOLY TV TAPAYYT] ORGPOV GE GUYKPIOT HE TV
nuviedt) £swyn apdevone. Emmifov, apdevoric o8 opwopfévae otddie Tig
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57 2 BIBAIONPABIKH ANASKOTIHEH

Karhépyewee eivar duovatd va mepopicouy Tic cuviikes xatardvneng g
KOAAEPYEWIS KAl VA PEIGCOVY TIG URUTNOEIC O VEPO, sEomAopnd km epyatika. Ot
Sweeney and Lamm (1993) avapépovy 61 1o fapog tmv ondpmy EmNpeaatKe ard
mv apdevan kar aviilinke otav 1 xerlépyaia apdedmke Katd 1o otddio me
avhong.

2.6.3.EIIAPAZH EYXNOTHTAX APAEYEHE
H @pdevon pe oupvoémta peyaddtepn axd Ty anatobpevn gaivetal 6T dev

unopel v £pappootel exeldn avgavel 10 k6otog. (261600, 6TE HOVIHE CLOTNHATA
apdevon)c patvetat 6T 1) APUKTIKY av) propei va epuppootel. Meydin ovygvomta
apdevone propel va epappootel eite o aeputdoelg aApovs apdevons (Rawlins
and Raats, 1975, Phene and Sanders, 1976), eite ka1 o8 TepurtGOes EAASIHPATIKNGG
apdevonc (Miller and Aarstad, 1976) yopic va aviavetal 1o kdaT0¢ ™E dpdevong.
Lopgova pe mv tepvikn avny, spappdlovial SOoeig apdevong JuKpOTEPES and Ty
eEatnoodanvon] pe okt pikpd eopog (Faci and Fereres, (1980).

Ot Ravelo et al. (1977) avagépovy 611 01 amodOGEIS TOV KAPAOSOTIKOD GOPYOD
Sev emmpedomxay Otav 1 cupvomTa otdydny dapdeveng avifnke and 1 oe 3
apdevaeig ava efdopdda. To vepd mov anobnkedeta oto £6aqog e MV TEXVIKT
avti aailel onpavtkd poro ka xabopiler my mapayoyn. e edagn mov dev £rouv
m duvatdmra ovykpamong vepol (aroBikevenc), N s@appoy} Gpdevong pe
auVOTITE PIKPOTEPT @td auT Tov axaitel 1 eEatoodiunvor Katamovel o utd
k. smpealer Svopevie myv aapaywyn. Avrilste, oe edaen mov  Exouv ™
SuvatoTita  ouYKpamong vepol, o1 anodOcel pmopel va Swmnpovvial og
IKavoromTikd exizeda exe1dn 1o anofnkevpiévo vepd oto £dugoc ovpfdier omy
avimudn tou guton. Xto kuprodonikd aopyo rapammpriinke abwonusiom peivon
me aepaymyns 060 N efaToodunvor HEWVOTAY HE TV EQapROY GUVIE
apdevans vt 1 kpl ovpfor) tov edagikoh vepoh Kat 1 peydln ocuvpvoémta
apdevane avinoay my efatpicodianvon me kahiépyewas ondte 1o hubdicipo vepd
e Swevon Nrav aepiecdtepo. Emmiiov, ) avakapyn tov guIhy ot petayeipion,
omov 1o eOpo¢ apdevone Nrav peydlo, frav mo olokAnpopévn efaitiag ™g
peyalvtepns moodmtus vepolh mov egappoloviav oe kiabe Gpdevon (Faci and
Fereres, (1980).

METTETOIKIHEH THE ENEPTEIAKHL (MPEAEIAL ATIO THN KAAAIEFTEIA TOY ENEPTEIAKOY 9YTOY
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2.6.4. EINIAPALZH AAATOYXOY NEPOY APAEYIHE XTO LOPIO
O1 kaddaépyeeg napovoralovy Swpopenikl] aviektuxkomte oto alatolyo

vepd avahoya pe 1o otiadio avarntviic toug (Rhoades, 1984). H dwrictwon avo)
HROPEL v 0ONYNOEL GV EQUPHOYT VEOV TEXVIKGOV Yl T Sayeipion alatovyou
VEPOD dpdevong.

[orrig epyacieg fxovy deifet 06T N aviop) 1oV Kehlepyeuby petafalietal
G600 mpoympd 1 avaatdn toug (Verma and Bains, 1974, Maas et al., 1983), Ot
Fransois et al. (1984) avapipovv 6m 10 odpyo sivar petpiog avlextikd @utd ota
hata, Avaeépetat 6T 1) ahatdTNTE TOL VEPOD ENNPECCE GNPAVTIKG TO VYOS TO
puton oto 17 etadio (2° - 4° cOppeva pe mv rapiypago 2.5.4) whha 1@ gutd
avéxapyav ota exdpeva. Egappoyi akatovgov vepon oto 37 otadwo (8° — 10°
oUppova pe Ty aapaypapo 2.5.4) dev emmpéace 1o vyoc. H rapaywyn eropov
pewmOnKe onpavoxda 6tav 1) Katandvnon and 1o ahatotyo vepd ouvéfave katd 1o
1" etadio (puxpdtepog aplpoc ondpov arhd peyarvtepov Papous) xm shdpota
otav ovvEfave katd to 37 evd 1 yoviponoinen dev emmpedotke. H Beppoyovog
SOvapn eanpedoTnke enpavikd 16oo0 axd 1o o1, 610 ON0l0 EPUPROCTIKE 1)
ahatovyoc Gpdevarn, 600 Kal and TV AEPEKTIKOTTO Tov vepol o Ghata. Ta
QUALG ETMPEACTIKAY OTAV 1] EQPAPROTI GAXTOTXOD VEPOD apaypatorouihke Katd
v avarapaymyn kat Ayotepo otav apaypatoromiinke ot vaorowma dvo. To
ohpyo paivetar 6m elval mo evaictnro oto otadio meg Praomong kat icwng va
empealovy ot cuvéyewr ™ dwugoporoinon me tadaviiag aikd sivar ydtepo
evaionro oto otddio ™ wpipavons. Lvprepacpanxda, 1 odpyo pmopel va
apdevetar pe vrofabpopiévne mowwmrag vepd petd v avbon, yopic va
empedaletar n aapayoyn, ahhd katd o flactikd kel avarapayoyiko otddiwo Oa
TPEREL Vi apdEVETIL pE XaANS rotdtntag vepo (Maas et al., 1986).

2.6.5.ENIAPAXH ENEZEPFALMENON YIPON ANIOBAHTON XTO ZOPFO

Oco auidvovial O aRUitoes e vepd, ta erefepyacpéva vypd aoTIKd
anOPinTa anoTEAOVY Hia EVAALAKTIKY TNYT) apdeunikon vepo.

Exouv apaypatomombei mokiéc epevwvnuikés mpoomdbeieg oyETIKG pe Ta
enclepyacpéva vypd aonika andfinta. Ewwotepa, oty Eihada 1o Epyactipo
lewpyikne  Yopaviikne éxer aoyoinfel cvompaukd pe Ty APOORATIKY) Ta
eneEepyacpéva vypl aonkd axdfinta va gpnoponomboly m¢ evalAaknikn anym

apdELTIKOL VEPOU. ARG TIG S1aypOVIKES £PELVES £YEL TPOKDYWEL OTL TO LWOS TMV
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59 2. BIBAIOT PAGHIRH ANAXKONHEH

QLTOY Tov GOpyoL (VddoVS Kut yAvkon) xai 1) mapaywyn Snphic Popdlac dev
empealovial oNpAVTIKG and TV EQAPROYT EXELEPYUCUEVIV VYPOV ACTIKOV
amofiirov pe m pEbodo me vrdyewwe otdydny apdevenc oe oLYKPION HE TNV
apdevon pe xabapd vepd. Qotdco, onuoavukn eivar 1 eEowovopnon kabapon
vepob 1) orola xupaiveta petadh 23 xan 38% avdioya pe Tig kApankeg ouvinkeg
ke £rovg. Amd ng idieg Epevveg dev Swemotd@bnkay wpoflipata TofikoéTTag
omy KaAlEpyela alid oUTE Kl pHEWUEVT] opoopopeia dpdevons (Lakeiiapiov-
Maxpavrovakn k.., 2006a,y, Sakellariou-Makrantonaki et al., 2006b, 2007b,
2009c¢).

2.7. ANAKE®AAAIQXH
Lra mponyodpeva apaypatorombnke avaokomon SNUOGIEDPREVOV EPYUCLHV
iy otaydny apdevon yue 21 KaAhEPYEIES Kat Yia TV KUAMEPYELR TOV GOPYOU.
And v mhevpd tov pedddov dpdevone, 1o evdapiépov emkevipoinke oe
SNUOGIEDOELC TOV AVRPEPOVTAY 0T oTaydny dpdevoT Kal EIIKOTEPL oV VAGYEW
otaydny apdevor). Eyive avapopa:
# O£ IOTOPIKQE OTOIFEIR, OTa TALOVEKTNHATE Kl perovekmpata me pebodou,
~ ot otoyyeia mov apopoiv to Paboc tomobémeng, v waroy] TV aymyiv
EQUPROYNS Kal T GuvOTI TR dpdsvong,
» omy enibpacn tov docemy dpdevong oY KeAlEpyela,
7 oV ERIBPaOT) TS KATUAANAGTITAG VEPOD KL TNV EPUPHOYI LHIKOV OVCLOY,
~ oT0 oyediaopd, ) Aetrovpyia kai Swaysipiom,
#  GTIV OHOLOHOPPIN Kal anodoTkOTITa YPHOTE VEPOD Kal
» oT) GUYKpLon) pe @Adeg pefddous apdevome Kai Ty oKovoKeTn T me.
Amé mv mhevpc e kehigpyswae to  evbwapépov  emxevipoinke oe
SNUOGEDGELS TOV avaQEPOVIayY ato aopyo. Eyive avagopd:
#  GE YEVIK(L GTOIYEIR TOV apOPOVY T0 PUTO GOPYO,
7 Of KAMPATIKES KAl ESUQOLOYIKES UTULTIOELL,
F OE KUIEPYNTIKES TPUKTIKES,
£ ot oTAdW avATTVLENS TOV PUTOY,
r oe xpoofohic and uchiveles kut Eviopa Kul

# amy eaibpacn mg apdevons oTo chpyo.

METIETONOINEH THE ENEPIEIAKHE (PEAFIAL A0 THN KAAAIEPIEIA TOY ENEPTEIAKOY @YTOY
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Téhog Wwitepn avapopd £yve oe SNHOGIEVHEVES EPYACIES OYETIKG pe TV

avamTugn Kal EQappoyn VEOV TEVOLOYIOY oy otdydnv dpdevon).

XA TANANIKOAAOY

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



KEDAAAIO 3
YAIKA KAI MEGOAOI

3.1. EIZAI'QI'H

H Swpeivnon tov emdphocov me em@avelakiic xat vadyews otaydnv
apdevong oy avantud, TupayOyIKOTTE Kol OIKOVOIIKOTTE TOV EVEPYEIAKOD
putol aopyon apaypatorominke eal tpia ovvex £, Emdéyinke 1o ovykekpipévo
QuTo Srom:

~ eival and ta mhfov mapayoyikd euid oe yhopi xat Enpl fropdla akdun ka
otav e@upuolovial TEYVIKES pEtopivov elopomv (avijker ota Cy puid),
# Eival puTo o avtarokpiveta otic petafolric mg Soang apdevong,
F oamntel  kelhepynukés  epyaciec xar  e€omhiopd  Gpow pe  avtd  wov
ELPNCHOTOEITAL GTNV KAAMEPYELL TOV KLAGUTOKION.
e 1o oxond avtd oyedidotkay Kt eykataotdinkay cuoTIHATE EMPUVELAKT)S Kat
vroyelae ataydv apdevens kai apaypatorominkay PETPHoelS KAPATIKGOV Kal
£OuPIKOV TapuptTpov Kabbe xul SerypatoAyiss GUTIKOD DAIKOD OF TEWPUHATIKO
aypo.

Y10 mapdv Ke@dAalo yivETul ava@opd oTiC KuAMEPYNTIKEG EPYROIiEs oL
apuaypatorombnkay, oto oYESIHGHO TOV AEPAPATOS, OTIC TAPUPETPOVS KUl OTIE
perafinric mov axarsitan va perpnfoiv yia v afordymen me Gpdevang.
[epryphgoviar or asipapankés Swdikasies ard TC 0R0IES APOEPYOVIUL OL
HETPNOEIS TV Rupapitpov kat petafintov avtodv. [eprypdpoviar ta avotipata
Kal Ol TEYVIKES (GpOEvoTe TV MElpapatikey tepayiov. Nivetar avagopa ot
pebGSOVE ow FpNoIoTOMONKAY Yo TIC PETPIOLS TV ESUPIKOV TUPUPETPOV, TOV

FAPAKTNPICTIKGY TS KUAMEPYEWS Kl TOV VROAOYIONS TS SOGTC apdevanc.
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3.2. XAPAKTHPIZTIKA MEIPAMATIKOY AI'POY

H épevva mpaypatomombnke otov mepapanxd aypd (Ewdva. 3.1) tov
aypoxtipatoc tov lavemompion Oeoocudiag, oty nepoy tov Beisotivou
(39°23" Bopew lewypagued [Thitog, 22°45° Avatohikd [ewmypagucd Mijkog, 70m
VYORETPO amd TV Em@avelag g Odhacoug), cuvolkg éxtacng 2190m’ (30m x
73m), xatd m Sudpkew 1OV kelepymukov eprodoy 2007, 2008 kar 2009.

Ewkdva 3.1: O nepapanxis aypdc apwy m) yapaln tov IEipapanikdy epeyioy,

3.2.1. EAA®OAOTIKEE [IAPAMETPOI
Loppova pe edapoloyikr) peritn mov £ywve, 1o neipapa sykatactabnke o

£0apog kald otpayyilopevo mov avikel oty vad-opdda twov Typic Xerorthent. To
édapoc tabwvopnfnke ota Asydpeva Entisols. Xe 6ho 1o Paboc mg tounig
VAEPIGYDOVY Ta KAGOHaTR TNG @Upov Kau 1) KOKKOUSTpIKT) ovotact) fpioxeta
petalh piomg £mg petplng YOvEPOKOKKTIS 1| HETPIMS ASTTOKOKKTIS, pe v} nhmin
£m¢ appomimdn N apythommimdn (Mitowe x.a., 2000).

Ta £6aen avtod Tov oL, o8 Gho Tovg 10 Pdboc, sivar cuvibog Thodow oe
avipaxikd dhate olhd of EmMIAEdH KATOTEPE TOV AWAYOPELTIKGOV Yt TG
kadhiépyaies. H opyavikn) ovoia fpioxketar oe pérpa €o¢ yapunid enineda xat
pewbveta akavovieta pe 1o Pabog. Eivar edagn petpiong aAkalikd pe my nipn tou
pH va xvpaivetar peradn 7,7-8,1. H Ixavomrta Aviaiiayng Kanoviov (IAK) eivar

pétpua £m¢ vymAn ko T empépovg kanovie Mg, K xa Na Pploxoviar oe
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63 3. YAIKA KA MEBOAOT - ETKATAETAXH NEIPAMATOX

ikavoromTka exinede. H dwbeopdmra tov iyvootoeiny Fe, Zn xat Mn eivat
yapnda evo tov Cu vymin avriotoe, O dwbioyoc phopopog fpioketal o
wavoromnika  exineda. Pevikd, 10 eminedo Swbeowomrug tov Opeanxov
aroyeiov yepaxmpiletat kavomomukd £tol (OTE va sival duvany 1 exitevin
vymiov aroddoemy axoun kat pe pndevin Alravan (Mntowg k.., 2000).

H xatdotaon me vépopopiag tovg sivar kaki) Emg aprom. [upovaralovy
vaepforikt] £m¢ GpoT) GROGTPAYYION EVG TO RETpOIES Kar N O Kahd
avastuypévn Sop, Snpovpyolv fva Kakd TopGSES UTOTELOVHEVO ard pile TOIKIATL
TOPOV WE TPog 1o pEyedog kat 1o oyipa tovg. 'Etol, sfuopuiiletal ikavomomnkosg
UEPIGHOS Kat oUYKPaTnon vepol oto pilldéatpopa Tev putay (Mntoog x.a., 2000).

Tro [Mivaxa 3.1 rapovaralovial avalutika ol QUOIKES Kat YIIIKES WBIOTNTES
0V E6GYOVE TOV UypPo.

Mivaxag 3.1: Pvowis ket muKeg omTeg Tov £ddgong oy edagpotop Py

omi Py, Tacn : Inceptisol, :roopd&u : typic xerorthent

lNa my ophfi emhon] o0 £HpOVS GpdevoNE KAl TOV DAOAOYIONG TG
rpaxTIKiG oG dpdevone anatteital va Eival YvoOOTES DEPOSUVHIIKES TUPAPETPOL
v £dagovg (véatoixavbmta, onueio poVIPNG papavomc Kal 1 PaIvOpEVT)
mokvoTTa tou edaponc). NMa 10 okond avtd cuiiéyinkay deiypata adwutdpaxton
sdagpove und kabe eraviinym and 600 dweopeuxd fabn (0-30em, 30-60cm) pe
TV ZpRon edikon edagoinnn adatdpakion deiypatog, o onolog anoteheital and
petad ko kukivépoug SwapEtpou Sem kar vyous Sem. Etar, 0 suvokikds apiipdg
Serypdrov rav 56. H derypatodnyic apaypatoronibnke xatd tEtow0 poémo Gote
kG0e deiypa va avniotoigel oe pia exavalnym kat n ropein tov akorovbibnke ya
m ovkhoyn Ttov Seypdrov frav o teOlacpivn ypupp) Katd pnkog Tou

MENLTOMOIHEH THE ENEPTEIAKHE (PEAEIAX ATIO THN KAAAIEPTEIA TOY ENEPTEIAKOY @YTOY
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repapankod  aypov. Axohovbifnke 1 ovykekpyévn mopeia ovAloyic TV
detypdrav e va pewwbel oto  ehdpoto 1 mbavomo va  peiver  extoc
deryparohnyiag kdmow onpsio tov aypod rov mbavix va vapre avopowpopeia
oto £8agog (Benjamin, 1992). Qotdco, yia m dwdikacia derypatoinyiag £yve 1
rapadoy OTL N CUYKEKPYIEV EXTACT] TOL aYPOXTIHATOS Titav opoyeviis Ady® g
REPIOPIOPEVIIC  EKTRONS  TOL  ZEpapankod  aypold aiid  xai  AaAmOTEPNS
edaporoyikig peAfmg, oOpEoVE pe TV omoin 1 £KTRON AT EVIACOETaL GE
euphrepn edagohoyidi Lhvn tov aypoxmpartog (Mirowog k.., 2000).

O mpooblopiopds ™G TOCOTTAS VEPOD TOV CUYKPATEL TO CUYKEKPIPEVO
£dapog oy véaTolkavOTNTE EYIVE PE TNV EQEPROYT TG TEXVIKTIS TS OTASIKTS
agpaipeong vepol and ahatapaxta deiypata eddagpove. (g véatoikavoémra opileta
1 vypacia mov cvykpatel éva Pabi, opordpopeo xa xakd orpaynlopevo Edagog
petd@ v aropdxpuven tov shsvbepov vepoy (Iamalagepiov, 1994). Xro
Epyactipo lewpykic Yopaviums, 0 apocdiopiopds autde yivetar pe my
GuoKenT) dlokon MEGEMS,

Ewdva 3.2: Zvoxevt) Richards xau o1 6ioxot méoemg | Atm xat 15Atm.
Ioppova pe m pébodo avm éva pxpd Seiypa xopeopévou, pe vepd, edapovg
tonofetsitar v oe Top®dEN Kepajuxd dioko, o omolog Eival KOPEGHEVOS pE VEPS
£MLONG. Kt KAADTTETAL AEPOCTEYOS pe Petaddixd kahvppa. O ydpog katm and tov
dioxo Ppioketat og ena@i] pe TOV ATROGPAIPIKO aiépa evd ato ympo mov Pploketal
mave and tov dloxo epappdletmt afpug vad mieon. H ovoxevn) puOpileran
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65 L YAIKA KA MEBOAOL - EFKATALTALH NEIPAMATOX

xatidnia Gote 1 Swpop wieons petald oL TIVE Kal oL Kite and 1o dioko
FOPOV Va 1GoHTAL |E TV ThoT] TOL aVIIGTOLKEL 0TV VAATOTKAVOTITL TOV EBGPOVS
aov eEeraletar. To deiypa mupupével yia OPIOREVO ZPOVO OTI CLOKEDY Kul oT1)
ouvégewa apoadiopiletal 1 véatoixavoTa and ) dwgopi Pdpovg Tov deiyputog
apwv Kal petd my egappoyn tov aépa vad mieon, H mieon mov epappdletan
ouviibog kopaivetat axd 0,05-1,0Atm kat 1 Sukpkea rapapoviie tov Seiypatog
omv cvokevl] eivar aepitov 24h. Me tov {60 1pdmo mpoadopiomike Kat 1)
nocomIa vepol fov ouvykpatel 1o B £dapog oto onueio povipune pdpavong
(onpeio oto omoio 10 £duPOg GUYKPUTEL TOGHTNTA VEPOL 1) omole Opng dev eivat
Swbéoyn v TV KGAuy  TOV  avaykov  Tov o Quiav).  Zhpepa, g
AVTITPOGMALVTIKT] TOV oNpeion pévipng papavone Ohmv tov edaghv, £xet yivel
arodext 1) tdon tov 15Atm (Haralagepion, 1994).

H xatd Papoc mocémra vepod mov ocvykpateli 10 £dagoc oTv
vdaroikavéma Kat oto onueio pdvyune papavone apocdopiomke pe
OeppoPapoperpixn pébodo. H kat’ dyxo mocdmra vepol rov cvykpatel 1o dapog
gival o ywopevo me avriotoyme xatd Papoc moodmrag eni ) pawvdpevn
mokvOomTa  tov, Inuewdverar Om 1 @owvopevn) mukvémra tov  eddpoug
voloyioTke ©¢ To ANAiKO oL Enpol Papovg Tov appikol Seiypatog £dapoug,
Onwe avtd cvdliiyinke otoug E18IKODS KVAivepovg detypatolnyiag udetdpakton
delyparog, mpog tov Gyko tov petaihikon doyeiov deryparoinyias. O Tips tov
rapanive rapapitpov kadbe xat 1 Swubioyn vypaoia tov edapovg (Available
Soil Moisture, ASM) gaivovtar otov [livaxa 3.2.

Mivaxkag 3.2: Timog xut vEPOdSUVAPIKES RUPAPETPOL TOV EBAPOS (pEcES TIRES).

Babog (em) 30600

iy Timog Eddgoug Loam Clay

- Loam
2 Davipevn Muxvimra (Py) griem’ 1.62 1.42
ja 4 Yéaroikavirra (YA) Yex.f. 2118 21.87

Yéaroikavoryru (YA) Yer.o.
i (YA%x.0.=YAYKL. x Py

Lnprio Mévipng Mapavans (ENMM) Yox. . 11.98 1239

Zypcio Mdvipns Mapavons (EMM) Yax.o.
EMM%x.o.=EMM%x. . x Py)
Awabiopn Yypaaia Edapons (ASM) mim
0 JASM=(YA-ZMM) x Babog Pulleatpaparos x 0,01

3430 31.05

1941 17.59

148,90 134.60
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H xopeoptyn vdpaviik aywyipdomra, K, anotekel e puon) aapapetpo
tou eddgovg 1 T me onoiac Ba mpénel va eival yvoon| yue My Kat@hinin
£MAOY] TOV CUOTIHUTOC (PJEVLONC Kal EMOPEVOS TV emAoyn] e Péinomg
duaprewag apdevone. Na 1o okond uvtd apogdopiomke atov aypd 1 K, pe to
voporepatopetpo Guelph e Soil Moisture Equipment (Reynolds and Elrick,
1985). Metpioeie  mC  KOPEOUEVIS  LOPALAIKIG  QyOYHOTNTAS  HE  TO
DOPOTEPATOPETPO Guelph £xouv apaypatonowm et and ToUC
Yaxkeidapiov-Maxkpavriovakn  ka. (1994), TOpomovio k. (1996), (2000).
Hapddinia éywve extipnan me npnic me K, oe b0 Swpopenika fabn (0-30cm xat
30-60cm), pe ™V eQuppoyn Tov Aoyiopikol apoypapparoc HYDRUS (2D/3D)
version 1.02 (Siminek et al., 2007). Ot petpioeig apaypatoronifnxay oe Piadog
15cm xar 45em evéd pa Ty £gappoy) tov apoypippatog HYDRUS (2D/3D)
anartifnxe 1 yvbon mg muikis doprg tov edipovg kabdy xat or Tpes mg
QUIVOHEVIIS TUKVOTNTUS Xat ¢ aspieydpevne vypuciag tou eddgovg omy
vdutoikavoTTa Kar ot onpeio poviune papavone. Lrov Iivaka 3.3 divoviar o
TIHES NG KOPEGHEVIIC BOPaLAIKNG aymyipoTTag mon petpiihkay otov aypd pe 1o
véporepatopetpo Guelph xalbg xar ov exnpioeg and TV eQuppoy) 1oL
apoypappatog HYDRUS (2D/3D).

Mivakag 3.3: Kopeopévy Yépaviw Ayoypdnra.

Babos (em) J0-60

v -..‘ I Timos Edagoug Loam Clay

!'- Loam
Il“-" -H Dawvbpevn Nokvdra (Py), griem’ 1.62 1.42
(1 o

s =0 Koprapivn Ybpuvin Ayonpdryra K, (em/h) 0.64 0.12
e ) (Merpnpivng pe véporepardpcrpo Guelph) 3 X
|" L Kopeapiv Yopaviikn Aywypémra K, (em/h) 0.62 0.10
ol (Exripnon pe epappopi rov HYDRUS 2D3D L :

3.3. KAAAIEPIHTIKEX EPIAXIEX

H awom) yapaln tov acsipaponxdv tepayiov apobrodizer mv xaki
katepyasia tov £ddpovs £101 GOt autd va eival YIAOYOMATIONEVO Kat pe
opodpopen kiion. Ia to okord avtd apaypatoromnkay 6Aeg O ARUTOVREVES
KaAMepyNTKES epyacies yia my Karliépyew tov apafociton, agevos pev cOpQova
HE TNV YEVIKT] KGAAEPYNTIKY TPAKTIKT] HEWHEVIS Katepyaoias Kui agetépov de
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67 3 YAIKA KA MEBOAOI - EFKATALTAEH NEIPAMATOX

cOp@uve pe toue kodikeg opthis yempykiie rpuxtixnis (Leikag, 1988, Yrovpywk)
Arbgaon 125347/568/2004 OEK 142/B/29.1.2004).

Tvykekpyiéva, xkabe ypovo, petd T ovykopdn Mg KaAlgpyswg g
APONYOVHEVIS KUAMEPYTTIKNS TEPIOSOV, KATUOTPEPOVIAY T OTEALYN ™G, HE TN
PN CTEASLOKORTIKOD PNYEVIHATOS, KUl Ta DROASIUPATA EVOMUATOVOVIOY 610
£dagoc. Nopig v epydpevn avoln apaypatomoovviay xatepyasia pe Papd
KAAMEPYNT yia TV avapdyhevon 1ov £8GQong Kal TV KatasTpogy Tuyov
yepepvov Olaviov evd aepimov éva pijva apydtepa axorovBovos ehagpid
Katepyasic tov £8Geove, pe sAa@pd KaAAepynm), Yt 1oV YIAOYOUATIGNG TOv
£6apovg xal T Kataotpopn oy avorlfiatikey Qlaviov wov eiyay 610 peTadld
avarruylel, H el katepyaocia apaypatonooiviay pe ofolokonnkd pnyavnue
YU TV TEAIKT SapoppoT) TS OTOPOKAIVIG.

Axorovlotoe 1 oropd e kulhépyewas. Kabe ypdvo n oropd touv adpyou
APAYRATOTOOUVTAY  Katd 1o Sehtepo dexanuepo tov Maiov pe aveLRaTIKG
ORAPTIKT] pPnyavi] 1ecodpoy povadov, Xpnowomominke to vfpidw HI132. H
onop yivoviav oe Babog 2em xal o aroctiosg 80cm petald oV ypappdy Kt
12em eni tov ypappdv. Katd m didpkewa me aphme karepmuxis aepiddon dev
apaypatoroniinke xavevoe eidovg gy enépfaon, extdc and pia avompd
katevbuvopevn  exépPaon  pe ™ Olavioxtovo  oveia  glyphosate  evi
apaypatoroujbnkay Tpin oxahiopata pe 1o ¥EPL PEYPL T PUTE Va PTAGOVY GE VYOS
1 60cm. Katd m Sedtepn xar tpity kallepynu| aepiodo, apéons petd my
onopd apayparorombnke muikn Olavioxtovia pe egappoyn me Glavioktovou
ovoiag atrazine xa d6om 200em’/oTp. evid TpaypatomolNKE pOVO fva oxdiioua
Je o gEpt OTav Tu putd Ppioxoviay o Hyog SOcm my keilepynuxi nepiodo 2008
kai 800 oxaiiopata v Otav ta @utd siyav Oyoc 25cm kmt SO0cm v
karhepynukn aepiodo 2009, Inueidvetat 6t 1) epappoyn mkng Lllavioktoviag
£YIve 670 TAaiolo PelEmg TG OIKOVOIKOTITAS TS KaAlépyatas 1060 o8 auvinkeg
HNBEVIKGV ymiKGv elgpomy 0co Kat o ouvbhikes  epappoyis Tov EAQNoTov
duvatdv uikdv ewopodv. Téhog xatd ) dedtepn xut Tpity KalhepynTikn)
aepiodo apaypatonouinke Ipoinanikn Ky exdpfac pe 1) PUKNTOKTOVO ovaia
carbendazim e ™y apoctacia g KeAMEpyeag axd v puknroroyikl achivein
ehpvbocnopiaon,
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34. NEIPAMATIKOX EXEAIAXMOX

Metd TV oAOKANPOGT TS TPOLTOINACIUS TS GROPOKAIVIG akoiovboloe 1
7apagn tov zewpapankoh aypon. H pdpudn apaypatorooiviay Katd tE1010 1pomo
®ote v ikavorolouval dvo Pacikéc mpoimolioec. Tlpotov, e 28 nepapanka
tepda va érouv Ty b akpifds Extaon Kat va argxovy axd 10 YEITOVIKG
aepapatkd Tepdo andotaon ion pe 1,25m. Asbtepov, o Tepda Tov enpoKerto
vie apdevtody pe to ovompe ™S uadyews otaydnv dpdevene Erpene va
katahapPavouy Edapoc akpifie mave and toug Oappivous aymyois eQuppoyig
Kl tautéygpova 1) £Ktact] toue va eival TETolr MOTE Katd T oropd g
Kallgpyeiae ot ypuppés omopas va Ppiokovial ekatépwbev tev  vadyewwy
GTAAAKTNPOPOV GOANVOV KUl VI IGARELOVY 0RO auTons.

To mewpapanxd oyédo mov  epappdéomke frav  avtd v [Tpec
Togamonompévoy Opddov pe extd petayepiosg (Tpewg vAOYEIES Kul TEGOEPIS
EMPAVEIAKES) Kal TEO0EPIS eravainyelg yia my kabe petayeipon. H tuyawonoinon
APaYHATOTOMONKE GCUNEOVE PE TV EQUPHOYT] TVAKOV TUYEIOTOMUEVHY SIyiQLov
apiipdv (Dacodiag, 1991, Genadng, 1996). Ot petayepiceg tov epupuoctinkay
nrav:

1. Y100 : Yroyew otaydnv apdevon pe spuppolopevi) mocotnta vepol ion pe 1o
100% twv avaykov me karlépyaag omms avtég kabopilovial amd v nuepnow
eCanyuoodanvon) (ET), 1 onoia vitohoyiletan pe ) gpijon eCatpuoiperpov tomon A,
Ebpog apdevong 2 nuépes.

I Y70 : Yadyew otdaydny apdsvan pe epuppolopsvn rocdéma vepo ion pe to
70% g ET. Edpog dpdevong xat vroroyiopos ms ET dpowe pe myv Y100ET,

1L Y50 : Yadyew otaydny apdevon pe epappolopevn mocdmta vepon o1 He 1o
50% mg ET. Edpog apdeveng xat vroroyiopog mg ET opowog pe myv Y100ET,
IV.E100 (Maptupac): Emeavewxt) otaydnv apdevon pe epappoldpevn rooodmra
vepov iom pe 1o 100% me ET. Edpoc apdevone kat vrohoyiopde mg ET dpotog pe
mv Y100ET.

V. E70 : Emgavewaxt) otaydny apdevon pe epuppoldpevn rocdmta vepol ion pe
10 70% e ET. Ebpoc apdevong kat viokoyiopos me ET dpowog pe myv Y 100ET,
VI.ES0 : Empavewx) otaydnv apdevan pe epappoldpevn rocodmta vepol ion pe
10 50% e ET. Ebpog @pdevane xat vroroyiopde mie ET opotog pe my Y100ET.
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69 3. YAIKA KAl MEBOAO! - ENKATALTALH NEIPAMATOX

VII.  A100 : Emoavewkn otaydnv apdevon pe spappoloépevn moodmita vepon
iomn pe 10 100% tov avayk®v mg xerliépyeag omog avtég xabopiloviar and my
Suncdpavony mg vypaciag edapove. lNa mv vhomoinom mg @Gpdsvong, om
GUYKEKPIPEVT petaEipLon), gpnooroniinke amothtipag kataypagis me £6apikig
vypaoiag.

Iy Ewdva 3.3 arewxoviletat 1 Sudtaln tov REpapatikoy epayiov et o
aepapanikod aypov. Kabe mepapankd tepdpo ciye dwotdosg 12,5m pikog
(rap@dnha one ypappic oropc) kai 4m whatog, Snadi epPadov S0m’ xa
nepiehapPave 5L ypappts euidv. Or S1AQOpEg PETPTIOEL TOV LUPAKTNPIOTIKGY TOV
gutod  (Dyog, deixtne  euidwaig emodvaws, yhoph kv Enpr  Propdla)
APAYHATOTOWHVIAY OE QUIG Tov Kdhvmrav Tig §00 pecaisg ypappls omopag £1o1
GOTE Va aroPEvYETEL TUYOV CAANAETISPAaT) HE YEITOVIKG TEIPAPATIKG TERGL,
Napapankég Aypég
Nepapanké Ixédio
¢ Merats MAfPWY Tuxalomonpéviy OpaBwY

7 Merayeiplogig o 4 Emavalrfyeig
Emig. 100%EZAT-Ym.100%ESAT
MdpTupag
EmQ.70%EZAT-YI.70%EZAT
Emi@.50%ESAT-Ym.50%ESAT
AUTO 100%ET

Ewdva 3.3: Avdtaln repapatidy tepayiov

3.5, TOXLYETHMA APAEYIHE

3.5.LEMKATALTALH YINIOT'EIOY KAl ENIIMANEIAKOY EYETHMATOYX APAEYEHE
H épevva mov mpaypatorominke, extdc tov d@lov, a@opodoe xai oIV
perém mg emidpuone g umdyswg otaydnv Gpdevone ote  mapayeyIKd
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FOPUKTPIOTIKG TOV QUTOL odpyov. [a 1o oxond avtd AP TV Evapln mg TpOTg
Kadlepynnkis nepddon mpaypatoromnke 1 EYKQIAOTROT TOL CUOTIHATOS
vroyews otiydny apdevong. Or otalaxmeopor aywyol tomobembnkav o Pabdog
45¢m and ™y em@avewr Tov edagovg pe swikd vredupoléT) Omme paiveral oV
Ewdva 3.4 evd oty Ewéva 3.5 arewcoviletar ypagika 1 OEon tov otahaxmeopuny
aywyhv oe xabe TEpapanKd TEpano.

Ewkdva 3.4: Torobémmon vadyewon ovotipatog apdevong pe vasdapobim
- 80om —

Ewdva 3.5: [Npagua anexdvion mg dudralng vadyews otaydnv apdevong
O otawhaxmeopor wamyay andotaon ion pe 160cm 1600 610 VAdyEw G600
Kai 610 empavelrkod ovommpa apdevone. H emhoy) mg ovykexpipévng andotacng
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71 3. YAIKA KAI MEBOAO! - ETKATALTAEH NEIPAMATOX

E£YIVE JPE YVOUOVE TNV IKAVOTOINOT TV avaykdv apdevons Kallepyeuby mov
onépvovial oe anootaoes 80cm petald towv ypappdv oropac. H eykatiotaon tov
EMPAVELIKOD GUOTIHATOS APSEVOMC TPayLaTOTOWOVVINY OTav Ta putd fpiokoviay
OT0 OTABI0 TV TEVTE PUAADV Kal 1) YPAPIKT] GREIKOVION TOV GLOTHATOS o8 KGbe
MEWPAPATIKO TEpdno gaiverar omy Ewova 3.6. And tig Ewoveg 3.5 xm 3.6 yivetm
avnard 6T 1660 oTo VAGYEW (60 KAl OT0 EMQAvVEWKs cuoTua dpdeveng dvo
dadoywol aywyol eguppoyis repeapfavav 500 Ypappes purdv.

Ewxdva 3.6: I'pagua axewdvion mg duitalng emeavewxng otaydnv apdevong.

Avalvnixd, og 6Asc Tic petayepioelg extoc e A100, 1o ovompa apdevong
QROTEAOUVTIOV a7d TPEIS SLEQOPETIKONG THROVE OTHARKINQOpOY aywydv. O xiplog
aywydg PETAQOPS VEPOD MTaV KATaoKELaopivog and moivalbviivio Swpttpov
32mm xar eEummpetodos TV PETaQopd Tov vepod and defapeviy yopnrkdTTag
50m’ £og my vipoinyia Tov AEpapaTod Tepagiov. H detapevii Tpogodototviay
e vepd amd mapaxeipgvn yedrpnom mapopic 35Sm'/h. Kabe wipiog aywyds
TPoQOBOTOHGE 10 SEVTEPEDOVIES UY®YONS PHETAQOPIS KATAGKEVAGHEVOLS Ad TO
610 vikd xat Swpstpov 25mm and Tovg oroiovg o fvag Tpopodotovos Shdexa
EMUPAVEIAKODS aymyols EQapuoync, toivabuievion, swpétpov 20mm (tpeg yue
kGle emavalnym) xm o Sevrepog ShOEKa VROYEIODS Gywyovs EQAPUOYIC,
avtiotoy. Metald tov Sevtepebovia aywyol Tpoeodociag Kai Tov aymymv
epappoyig aupepPailoviay VEPOPETPNTIC VIt TV KaTaypagl TG AOCOTNTAG
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vepod won yopiyodviay o kale apdevon. Kabe aywyoc epappoynie eiye pikoc
12,5m kat mepreddpPave oralaxmipes avtopubulopevone kit avtokabapillopevong
nov £Eaopdhlay pubpd epuppoyie Tou vepol apdevang ioo pe 2,3L/h v edpog
misong and 0,5-3,0Atm, o1 onoiot wamizay 80cm petald Toug £l ToU aywyon
spuppoyns. Tuvolkd ypnoporoninkay 3 kipor Kat 6 devtepedovieg aywyol
popodoaiac evin 0 aplipdc TV aymyhv epuppoyne Hray 72,

H xegadn) o cvetiparog aepekapfave 6Ao tov arapaitiro sfomhiopnd ya
myv opth] epappoyn e ataydnv apdevens. Avtds arotehovviay ard:

F BV aviannkd ovykpotpa pe Suvatdmta avranang vepol axd Padog 3m to
onoio eEaopdiile otabepi wicon 2,5Atm ,

» Eva piktpo diokwv 200mesh (Tech filter) sproniopévey pe v Glavioxtovo
ovaia trifluralin yie My arogpon] eloGpnone pldv oty om| Tov oTaldKT
OV VAGYEIOD CLOTIHATOS ApdEvOTS,

#0600 ewdikd pavopstpa Torolempiva TPV Kat PETE TO PIATPO Y Tov EAEYXO
oV Epgpadiec tou,

~  pia e PulPida aviemoTpoic YIa TV aropuyT) QEIVOREVOY avappopnans
KAt 1) Sekomn) S GpdEveNS KUl EXOPEVIS AROPUYT] EWGPOPNONG PEPTHYV
VALKV 6TOVE GTAAGKTES TOV DIOYEIOL CUCTIIATOC (PIEVATIC,

#  Eva KEVIPIKO DOPOPETPNT Yia TOV EAEYYO, WQEVOS, NG TOGOTNTAG VEPOD TTOV
Sipyovray ard autd Kal KATEANYE OTOUS KDPLODS aymyons PETaQOpas Kai
AEETEPOD TN GUYKPIOT] TS MOCOTNTUC ALTIC HE TNV TOGOTNTA VEPOD MOV
Kutéypage kubivag and tove vipopsTpNTEC 6V £icodo Kabs mEpapaTIKOD
Tepayion,

7 Eva dedtEpo QikTpo cuykpdmaong geptdv vAKGOY Torobempuivo Tpv and Tg
nhextpopavee,

7 1peig nhextpoPaves 9V ouveyois pEDIGTOC Kt £V TPOYPUPHATIOT apdsvong.

Kabe pia and ng nhextpofdves ehéyoviav and Ipoypuppanion] apdevong.
O rpoypappanion|s £0ete o8 hertovpyia 10 aviAnuké guykpoTpa kat podule mv
Sudoyixi) rertovpyia e kabe nrextpofavas, H kdbe nhextpofava cuvdéoviav pe
oV KO0 ayoyd petagopic Swpdérpov 32mm xard teroo pomo hote N b
nhextpoPava va ehéyxer my Evapin kat MEN T GpSEVoTS 08 PETUYEIPITLS TOU
Séyovray myv idw doon apdsvone.  H Ewdvae 3.7 mupovordler m duatadn g
KEQUANG EAEYYOD TOV CLGTIHATOV,
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73 3. YAIKA KAl MEBOAQ! - EPKATALTAZH MEIPAMATOX

Ewxdva 3.7: Kepain ehfyyou pe 1o giktpo diokov, ) faifida extovaong, tig
niextpofaves 1pogodociag Twv petayEpicemy Kat 1o Kevipikd vdpdpetpo.

Kafe gpovo mpaypatonowiviav £Aeyxog Tov ovotnuatog apdevene. Kard m
Suipxewr ™S APOTNS Kaurlepynukng nepiddov apaypatorowmnke syxardotaon
kawvoupov @idtpov diokwv o omoio ehfyyroviav xabe piva ye oGV VYMAY
ovykévipwon arolécemv ahdrov kul apaypatoxominkav dbo kabupiopoi. Tn
deltepn Kedepmnk xepiodo apaypatoromifnkay tpeg xabapopol evéd mmy
pim karhepynukn aepiodo avukataotdnke ohdxinpo 1o @iltpo dioxwov yati n
Suapxewr Comg v diokav eivar 600 £, olppovae pe Tig Tpodueypapis ophg
Lertovpyiag Tov, Kot apaypatoromiinkay 6vo kabapopol. O taktikée £heyyog tov
aywy®Ov HETIQOPAC, Tpogodooiag Kt epappoyic neprehapfave:

7 rupapoELS TG EMPAVEWRS TOV aypod yur avayvapion moid Enpov 1 1A
VYPHV REPLOYOV KUt TNV EMPavEaKT) apdevor,
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7 RepaTPNOES TS EMQAVEIRS TOV aypoD it avayv@PLoT VYPOV TEPIOYHV KT
my vadyew apdevar, yeyovog mov Oa vrodiove Swppor] tov vAGYEIOD
CUOTIHATOG GpSEVONC,

£ AUPATIPNOTN  TOV  VOPOUETPNTOV Kl  GOYKPIGY] TS KOTayeypuppivng
TOGOTNTAS VEPOL OV yopnynke pe Ty rosdTTa wov tiye oyxedwortel va
yopnynOsi. Meydhes dwpopis ong moodmes autéc vaodniove Epppuin
(xapnrotepn mapoym) 1 Swappor) (Vymrotepn aapoy),

# epappoyf tov kpumpiov Christiansen og xdle em@uvelakod Kat vTOYED aywmyd
epappoyns. O ELeyyog TPAypaTonoloivIay pe E18IKG HavOPETPO HE TO 0010
HETPOUVTAV 1] FEGT AETovpyiag Tov APOTOV Kat TOv TEAEUTAIOV oTaAdxT),
Otav n dwgopd omv wicon Asitovpyiag tove frav <20% 1018 0 AywYOS
EQUPHOYIG AEITOVPYODOE KAVOVIKG.

3.5.2.ETKATALTAXH EYDYOYE EYETHMATOL APAEYEHE

I myv @pdevon mg petayeipiong A100 gpnoworomnke cbompa svpuong
apdevone. To obdompa aepieddpfave tovg i6100C TPEIC THOVS aywymY OV
gpnoworombnkay ong VAOAOWES PETAEWPIOEIS, HE TN Swpopd O6TL 0 KIPLOg
aywyos HETAQOPAS TPOPOdOTONcE Evay dELTEPEDOVIN ayoyd Tpogodociac Kat
AUTOS SOHOEKE EMPAVEIIKODS ayeyovs epappoys (tpeg v kale exavainym). H
GUYKEKPIEVT] PETayEiplon apdeboviay ard deltepn debapevt) idag yopnuikdmTag
HE TV PO, N 070ia TPOROSOTODVIAY pe VEPO ard v b yedtpnon omomg Kat 1
apamy. H dedtepn defapevn ypnowporoninke yati frav epodaopivn pe eidiko
ouaTpa avriiag Kal meonkol doyeion ov eZacoiile ovven) rupoy| vepol 6To
cUGTIHE 0AOKATIPO TO 24mpo.

H xepain eA&yon g ouyKekpipévig petuyeipang eixe napopow sataén pe
my Kepail] eAEyon Tov dhav £51 petayepicemy. [epiehdpPave 6t ka1 kegadi
ELEYHOV TV pETayepioeoy autdv, pe 1) Swpopd 6Tt 1) niextpofava mov
ypnowponomiiinke frav evaliacodpevon pedpatog 24V kat shéyyoviay  and
aiofmipa pérpnone vypaciag eddpovs cvvdedepévo pe data logger avii y
apoypappanct) apdcvonc. e Ty Katakpamon v QepTav vAKGY Tov Tuydv
HETUQEPOVTAV PE TOV aywyd petagopic ypnoporombnke piltpo oftag avr ywa
piktpo diokmv.
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3.6. OPI'ANA METPHEEQN
3.6..1IOZOTHTA NEPOY

H roadmta vepod apdevone mov epappodloviay o kilbe dpdevon eddéyyoviay
KOl KATaypagoviay pESH  UNyavikdv  vdpopstpniov.  Xpnoworombnkay 4
vopoperpntéc o kabe perayeipom, dnhadn fvag ywe xdle emavainym, xa
CUVOALKGE 28 Y1t T0 GUVOAD TV PETAYEIPIcEmY Kat enavadiyemy. Ot vépopstpnteg
GUVBEOVTAY OTOV SEVTEPEDOVTA aywYd HETAPOPGS aTo onpeio vdpoinyiag me kale
emaviinyme. H xotaypugr) v mocomitov vepon mov yoprnyouviay ot kale
emavalnym yivovtav mpwv kot petd@ 1o téhog mg kabe apdevong evd
APAYHATOROODVTAY CHYKPIGY TS GUVOAIKNG TOGOTNTRS VEPOD MOV KATEYPAWAY
GAOL 01 VAPOPETPNTES PE TNV TOGOTITU TOV KATEYPUWE O KEVIPIKOS DOPORETpNTIC
GV KEQUAT EAEYLOV.

O taknkog Eheyyog tov vipopetpndv efacpdhle v Eykapn dumioTmon
Kl QAOKATaotaon) oy duehettovpyudv 1 aotoyiac tov cvotijpatos. Me avn m
pébodo erfyyoviay 1600 1) OPOWHOPPIL EPEPROYHS TOV VEPOD dpdevanc, Kupimg
ato vadyewo cbompa, 600 Kar ot oV arokiicelc ard v smbupnny doom
apdevonc.

3.6.2. EAA®IKH YI'PAZIA

H pérpnon me vypasiag eddpons kat twv petafoiov g anoteroty Pacixn
rapapetpo v apdevocov. H edapix vypaoia dwdpapatiler onpavkd poro otig
pebddove apdevone mov aToxEboVY STV SWTHPNGT TS O £va OPIGHEVO EDPOC
npdv kabopiloviug 1o ypovo kat Ty roadtnTa vepol mov Du epuppootel os kabe
apdevon,

INa my pérpron mg edupikne vypaciag Exovy ypnoporombel apeces xat
éppecec péBodor (Gardner et al, 1991). Ov dueoeg péBodor ammrovv ) Aijym
derypdtov £5apovg ota onoia epupudlovial KES TEXVIKES 1) tepvikeg Déppaveng
YL TV TPOGHIopIopd Tou Aepeydpevon vepot. H xuptotepn pébodog and auvtég
givar i Oeppofapopetpuen). Loppova pe ™ pébodo avm), 1o edupikd deiypa
vpiotatm Oéppavan otovs 105°C fog dtov atabeporombel to Papoc tou (Gardner
et al,, 1991) kat pe Srwdopkic Cuyioes tov Papoue tov apy Kat petd my Oéppaven
apoadopiletar 1 edapua} vypuoia (HMaralapepiov, 1994). Ta onpavukotepa

HEWVEKTIHATE Tov Gpecov pstpiceov eivar tpia. [lpotov eivar ypovoPopec
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pédodor 16T aruTOvVIUL TOVALIGTOY SU0 NUEPES Y TV Tpaypatonoinat Toud.
Aehrepov 1) Ay deiypatog Satapdooet 1o £5apog oto anpsio derypatornyiag Kai
pitov amaueitar Ay ROAAGOV  SElypdTtov yur Ve amo@eDYETaL 1] (OPIK
aapailaxtnxkdm)ia. Qotoco, ol apeces pédodot yproponowivIal yue T pétpnon
e eda@iKg vypaciag oe TOAEC rEpITOOE Kat gwdwd ot fabpovopnon tov
éppecoy pedddmy Adym e axpifeuic toug (Gardner et al., 1991),

O £ppeoeg pébodor mpoadiopopod g edagixnic vypaociag Pasiloviar o
PETPHOELL PUOIKGV 1H10TNTOV Tov EbGPoVS o oyetilovial pe avny, H perprioeg
APAYRATOROIOOVINL 4 moth)Tipes povije EYKATEGTNIEVONS 6TO £50(OS 01 0RToioL
GUVSEOVTAL e povada pEtpnong, kabe gopa mov araiteital va Yivel Kataypupr] e
sdapucls vypaoiag. e GAeS AEPWTMOLIL N pETPNON YivETaL pe Qoprrong
monuipes  wov  Swsdbovy  aaevleing  oto  £dagpog N o8 £diKolg
APOEYKATEGTNHEVOLS O auTtd owhijves. Or Eppueoes pébodor mheovextody Evavr
v apecov pefddomv SvTL emMIpETOVY TNV KATaypu@r] TS e6a@IKiis vypusias oto
810 onpeio oe Sadoyikie gpovikés neprodove. Or aeprocdtepo dudedopéves sivat 1
péfodoc twv verpoviov, 1 uébodog me nhextpiknig avriotaons kat ot pédodor me
dmiextpikng otabepac. Metald tov pebddov pérpnong mge dmrektpikic otabepas
ovykataréyetal kat 1 pébodog T.D.R.

3.6.2.1 H Mébodoc T.D.R

H  pebodog avmy eivar yvoon] g pébodog pérpnong  avaxiaong
NAEKTPORayVTIKOD  taApolh 1] ypovikl)g avaxiaoyetpiag 1 Time Domain
Reflectometry.  Eivar pua pun mupnvikny pébodog, ypiyyopn kar aveEapmm and tov
oo tov edpoue (Topp et al., 1980, Zakehhapiov — Makpavioviaxn K.a., 1997).

H pébodog Paoiletar oty pérpnon me dmiextpiaic otabepag tov edapove. H
apy Asttovpyiag e cuvictatal 6T PETPNoT Tou ¥POVOL TOL amuTeital yuu va
Swtpélerl £vag maApdg Taomg, vyming ovyvomreg, To pnxog evog Puthopévou
Kupatodnyol. O aaipde taong Savdel Toug Kupatodnyods Kat avaxidrar and ng
axpec tovg. O dykog tov edagikod vepol apocdopiletar and 1o ypovo, At, g
EMOTPOPIS TOV TUAPOD TAGTIS, 0 001G GuyKpiveTat pe tov Bewpnukd ypdvo aou
anateitar yu va SwatpéZet o g mulpog 1o andivto kevo. (Taxeriapiov-

Muakpavrovakn k.a., 1997, Kalfountzos et al., 2002, 2003).
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HNapakiaym mg pebodov T.D.R. amotehei 1 péBodog TRASE (Time
Reflectometry Analysis of Signal Energy). Lopgova pe m pébodo avni, 7
T HTNTA PE TV OAOIX 0 MUANOS MAEKTPIOHOL AEPVE pPEoa amd P Tapaiinin
ypappn eZuptatar und my dSmiextpiki otabepd (K) tov vikov mov repifdier m
ypappn perafaons. Oco  peyaddrepn eivar n dmlextpiky otabepd  tdoo
FaunioTtepn sival 1 taydma. Amiektpikn otalepd 1 erayoykn kavoTnTe evog
poverikol vikon, K, ovopdletar 1o amAiixo mg yopnnkémTAg EVOC TUKVOTH, OL
omAtopol Tov omoiov yopiloviul uad TO HOVEOTIKO VAIKO, TPOS TNV 1OPNTIKOTTC
mukvoT] by dwotdoswy, OV oroiov ot omAopol ywpilovial ard  TOV
atpoopapikd aépa. O gpdvog Siddoans Tov NAEKTPOUAYVITIKOD TaApoD Katl g
dmrektpuciis otabepds efapratar and TV avahoyia TV POV PAGEOV TOL
edagovg (vepd, aépuc ku oteper] xatdotaon). H dimiextpua otalepd tov vepol
xupaivetar petaél 74 ka 84 avaioya pe ) Beppokpacic evd otoug 20°C 1t
¢ eivar 80,2, Emyv idw Oepuokpacia 1 avriotoym i g dmiextpikng otabepds
TOV GTEPEOV CUOTUTIKGV TOL £8AMOVS Kat Tov aépa eivar 3 — 5 kar |, avriotoya, H
pey@in dweopd e Sinkextpikic otubepds Tov VEPOD Kat Twv (ALOV GVGTATIKGOV
tov eddpove v kabotd evaionm ong petaforic me edupikiic vypaosiag. Orav
Evag RUAUOS JIKPOKDHATOS RePVE axd e ypappl petdfuons cvprepipipetar
aEPIOV 6w P Sfopn PoTOC, AcuvErEles omn ypapu petdfaoms kau o
REPIKALIOPEVO VAIKO TpoKuhel £va PEPOS TG EVEPYEWRS TOL JUKPOKOMATOS Vi
avexkidatal miowm ow péom me ypuppns. Otav o maipds @tacer oto tEA0C ™C
ypappnic petafifacns n vroiewbpevn evépyela péou oTov TaApd avakiatm miow
daptoov me ypappng omwe akpifde e déopn epotde mov aepva péoa ard éva
COANVE avakAdtal 6Tav 010 TELOS TOV owANva LRdpyel kabpéntng.

Ta yupuxmponxkd avtd xabwotodv duvan) ™ pérpnon v gpdvov aov
arateital £101 GGTE Evag TUAPOS HIKPOKDUATOS Va SiaTpEEel TO YVmoTd uiKog pag
ypappune petdfacns (kupatodnyon, waveguide) tonobempévo oto £8apog,

BaowWlopevor oe avm my napatmpnon ot Topp et al. (1980) apdtetvav v
epurewpikt) oxéon 3.1 yua tov vaoloyiopd s kat' dyko sda@iknig vypaciag,

O, =-0,053+0,0292K, —0.00055K; + 0.0000043K (3.1)
omou: O, eivar 1 xat’ 6yxo edupik] vypacia (%K.0.),

Ky givan n) dimhextpua otabepa tov edhpoue,
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H epmewpii} avt oyéon iogber yia gvpd Qaopa avipyavov edapdv Kul
vroloyiler pe kavomomnkn akpifewa my edapikn vypacia. Otav 1o £dagog sivar
andivta Enpd n Ky xopaivetar petald 2-4 evid otav 25% me zopnmikdémTeg Tou
£dapovg katahapfavetur and vepod 1 Ky xopaivetar petalo 11-12, Lug nepurtdoeic
mov 1 oxéon O, — Ky, 6ev meprypaeetar pe axpifewr 1ote anateitan fabpovopnen,

H pébodog T.D.R. éxer ypnowonombet amy Eikada na v pétpnon mge
sdagiknc vypuaicg oto Epyasmpro lewpyuaic Yépuviikng xat otov aypd axd toug
Zaxkeihapiov — Makpavrovakn k.. (1997), Sakellariou — Makrantonaki (1997),
Kalfountzos et al. (2002), (2003).

3.6.2.2 Metpijoic Edaguene Yypasiog pe o Zoernpa Moisture Point
Or petprjoelg vypasia 1000 oto £6agoc 660 Kai 68 (@hia mopdAN VI

rpaypatonowovvtal ard mowiiia cvampdtov T.D.R. Zmyv rapovoa £pevva o
HETPOES NS £dapike vypacias oe OAec mg petayepioers extoc me Al00
apaypatorombnkay pe to ovomua Moisture Point xut o cbompa Envirosmart
me etpeiag SENTEK om petaysipion A100. To odompa Moisture Point
gpneiporoOnKe Hovo yia T Ay HETPNOEOY E6aMIKNC VYpPUciac EVH T0 GUCTI|
Envirosmart gpnowonomtnke t0c0 yua ) AMyn HeTpioemy 060 Kal yu 1oV EASYY0
¢ @pdevong om petayeipion A100.

To ebomua Moisture Point amoteieital and Tpia EMPEPOVS AEITOVPYIKG
unpata. To kipo Asiroupyikd Tue ov ovatuatog sivat n ovokev T.D.R. n
onola neprhapfaver Tov evempatopévo enelepyact xat my obovn aviyvoong tov
uetpiosmv. Ov mebnoipes tetpayoviaie  Swrtopic amoteholv 10 dedIEpo
AELITOVPYIKG THAPA TOD GUOTIHHATOS EVE TO TPITO ALITOUPYIKG TUNUa NTav To
Kah®dd0 ovvdeons e ovoxkevng T.D.R. pe tov micnnipa,

O arafinmipeg mov gpnoporoninkay frav dVo tonmv. Apepuy petadd Toug
S TPOS TO PNKog Tov aotnnipe ket sropévog kat k¢ apog to fdbog tov emuipoug
oTpwpdtoy tov edhgove oto oroio katéypagav v vypacia. O évag THmog
awcnmipa eixe wikoe 120cm ka1 katéypage v edapua vypacia oe 5 oTphuate
edagpoug ta onoia elyav evpog 0-15cm, 15-30cm, 30-60cm, 60-90¢cm xar 90-120cm.
0 devtepog hrog metnmipa eiye pnxog 75em xat Katéypags ™V e5uQk vypacia
ot b0 apipd otpopdrev eddeovg Ta oxoia dpmg eiyav evpog 0-15¢m, 15-30cm,
30-45¢m, 45-60cm xar 60-75cm. O perprioeic eda@ikic vypaciag paivovial atnv
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olovny wg mogoetd %x.0. H Pabpovopnen tov opydvov gxet yiver and tov
kutaokevaot), Tnv apom kwlepynukn agpiodo o £heyyoc axpifeag tov
petprigemv 1660 Tov evanjpatos Moisture Point 6oo xat tov Envirosmart £ywve pe
m AMyn derypatov edapoug arnd ta onpeie ota onoia fTEY EYKATECTNHEVOL O
wmothpes xat and kale Pabog pérpnone pe my epappoyi me beppofapoupetpiaic
puebodon, Ard mg petpioelc mPofKLYE £ZioWON CLOYETIONS TOV HETPIOEMOV
edugikiic vypaoiae petald tov d00 cvempatmv, Tic dhec dvo xalepynukic
AEPLOSOVE TPUYHUTOROWOVVTAY GUYKPLGT] TOV PETPHOEMY Tov Edvay ot aretinmipes
tov cvonipatogs Moisture Point pe avtéc and tov woelnoipa 1ov cvoTipatog
Envirosmart katd 1) Suipkewa tov apdeboeav pe tepmt Ppoym ka apv apyioet
va epuppoletar 1o apdypappa oTidydny dpdevone.

Xpnoworonjnkay ovvolika 7 awobnuipeg pérpnone vypaciac Moisture
Point kar évac Envirosmart kat@ m Sukpkew me pretone épevvag. And tovg 7
Moisture Point aiofnuipec ypnowonomdnkay 5 pijkove 120cm onig petayepiosic
Al00, E100, Y100, E70 xat Y70 evé ong perayepioes ESO xai Y50
gpnoyorombnke o rog pe 1o pukpotepo pikoc. H emhoyn éywve pe autd tov
pono Son ong petagepiosr E100, Y100, Y70 emfdiloviav va eheybei n
mbavomta armiend@v vepod apdevons Aoym fabiig duinone evib om petayeipon
A100 ypnowonoobviay tavtoypova évag amobnmpoc Moisture Point kat o
Envirosmart pe oxkond myv sfayoyl palnpatkis oyfons mov va ouveéer Tig
petpioes edapukiic vypaciag mov AapPavoviav and 1 §Ho cvonijpata. LT
petagepicas ES0 kam Y50 gpnopononjthke o tinoc mofnnipa pe 1o pukpdtepo
pnkog dom 1 Sdon dpdevong kar 0 THIOS ESAPOVE NTAV TETOW WOV Va Ny
Sikatoroyeitat anmisw vepon Adym fabiis dminone.

Or perpriosig Aapfavovray apwv kat 24 dpeg petd and xkade apdevon. Ard
kale onpeio Aapfavoviay Tpeig HETPNGELS Kat 0 PEGOS GPOS TVTAV KUTAYPAPOVTayY
S 1 vypusie tov £8GEoVe oto cuykekpyifvo onpeio. H o sadoyn ye Aqym
AEPIGCOTEPOV TS piag pérpnone und kabe molnnjpa éyve yia Aoyoug fedtimong
me axpifewg tov petpioemy Kai ehapotoroinang mg mbuvotnTag £oQUAREVIS
eneepyaciag tov pdvov diddoans tov nhextpopayvnuikon auipob. H torobémon
v awnupov ywotay exi mg ypapnls onopas, pe £dikd eEomhiopd mov

GUVOSEDEL TIV CUGKEVT] Kat KTl TET010 TpOR0 OOTE vu Ikavoroisitat ) apoiindison
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o motnmpag va Pploxetar oto péoov ¢ andotaons petatd b0 Swdopkdv
oralaxtipov (Ewéva 3.8).

Ewdva 3.8: Avitaln mothmmipa Moisture Point (névn) xan EnviroSMART eni mg
TPappS omopac.

3.6.2.3 To Evguic Loompa Apdsvenc

Onog avagépnke 180 extdc Tov cvotipatog pérpnong edapixrc vypaociag
Moisture Point gpnowononifnke xat to Envirosmart xm EasyAG ovompa g
etapeiac SENTEK. To ovompa avtd ypnoyoroninke xatd ) Sudpkewr mg
devtepne kut Tpimg KalhEpmukic EPOGOL TOOO VI TV KaTaYpagn me
vypaociag edapovg 600 Kat yia ™V EvQUY epappoy S othydnv Gpdevong om
petageipon) A100 evd xuta myv wpom  xedepymukd  mepiodo  (2007)
ypnoponotfnke povo yia my Kataypagn me edaPIKS VYPaciag CORPOVA Kal e
10 tepvikd deltio Tov £pyov. To cvykekpiévo ciotpa dwpoporoeital and aria
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VAAPYOVIA CUOTIHHATA ®C APOS TO yeyovds Om pmopel va ouvvdebel pe emahéov
TEYVOAOYIKG EEOTAIONO oE entinedo aypov.

To edomua avtd anoteieitar and €21 iewrovpyikd pépn. To xiplo pépog
anoteiel o emelepyactis (Envirosmart xat EasyAG) xar ta 3 niextpodw
rapaywyne mMAEKTpKoL mediov, Ta omoin eival TPOCUPHOCHEVA TAVH OE
Kupatodnyd. To devtepedov pépoc amotehel o xutaypapéac Sedoptvov (data
logger), 0 owhijvag ewoddon Tov mobnipe 610 £60POC TO TPOSTUTEVLTIKG KAV
Kai 10 Kah®d1o tpogodosiag niektpikon pevpatoc. H yevik apyi Aettovpyiag tov
GUOGTHHATOS EYKEITUL 6TV RUpaywy] NAEKTPIKOD fediov yhpom ard to Kabiva ard
e Tpin niextpodua (mabnmipeg) 1o oroio duyéetan ££m and 10 cwiiva £16odov
Kar avihoya pe TV AEPEROMeVn) vypucia £fEl SILQOPETIKY) TIUT) NAEKTPIKOD
Suvaukov. H mypn aut) petatpénstur o8 % K.0. vypusia £8GQOVE pEGH
ouyKekpipévne pabnuanixnic eElowone. To avompa Envirosmart xat EasyAG eivat
Evag aotnmipus NAEKTPIKOD SUVEUIKOD TOV UETUTPEREL Eva avahoyikd niextpikd
onpe o % x.0. vypacia edagovs. ‘Exet m Suvatdmta oviioymg dedoptvay and
Eva wofmipa 1 and aepocdtepovs emieypévoug mobnmpes anodidoviag pia
TN OV TPOKVATEL axd 10 GUVOLO TOV petpricemy kabe wmobnmipa. Kdbe popd
oV OAOKATPOVETAL pia odpwon Ohev TV agbnmipov o1 TIHES A0V GuAREYOVTAL
petatpérovral oe pins ka arofnkevoviar £ng dtov apayparorombel via ahpmon.
H oapwon apyilel apéons peta my tpopodosic tov amelnmipa pe niskTpik
EVEPYEWL Kal 7] Kataypa@n yivetul avd taxtd ypovikd Sweotipata, 1o £0pOS TV
onolwy emALyeTal axd 1o ¥pHom), Kat Y dao vadpyet Siabioyn evépyew y
Asttovpyia Tov,

Exer ™ duvardmra eite cvvegove hewtovpyiag eite Swxomtopevne. I
apom aepintoon o awebnuipug sivar oe Asttoupyia cuverd®e Kataypaeovtag
dedopéva Kat SlaTnpaVIAS 6T PVIIHY TOL HOVO GVTa TOL Kataypaeovial 6To 1povo
mov £xel poemieyel evé o SevTepn apéons PeTd TV Kataypuer) Tov Sedopévov
Kat myv anobikevon toug tifetar extog Aewtovpyiug xat exavaiertovpyei 6tav o
data logger tov 1po@odoTioEL e NAEKTPIKY EVEPYEW KUV Yia TNV EnavEvapin e
rerrovpyiag tov. H dedrepn aepintwon apoiinobiter myv oivdeon tov amolnmpa pe
data logger. To Aoyopikd mov Swbéter tov Siver ™ duvatdmta va cuvdéer 1o
NAEKTPIKO Suvapikd pe to PdBog, T kavovikomompéves TWES vypaoing Kat
aEPIEYOHEVOL YKoV aépa 610 £6apog kabhs ku dhhev Tinpopopidy (Muepopnvia,
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EDPOG HETPNONE Kut NAEKTPIKG duvapukd ££660v), o omoieg kabopilovy 10 mocootd
% k.0, ™S neplexdpevne oto £dapog vypuciog. O mobnuipug eival epodiacpévog
HE MUKVOT] pEy@ANe yopnukomtac Omov amofnkedetar evépyswr kavi va
Swmpnoet o Asttovpyia Tov aobnmipa ya akpifoc 2 efdopddes and ™ onypn
mov Swkonel kdbe eidove mapoyn niexktpikng evépyewwc. H tpogodosia tov
cvonjparoc Envirosmart yvétav ané 1o Siktvo me AEH xut emxovpika
vroompiloviay axd ynun anyn evépyews (paatapia) 9V, To odomua £xe1 ™
Suvardmra va vroompilel £og 8 aobnuipes and tovg onoiovg ot 4 propotv va
Kataypapovy dedopéva Kal autd va petatpérovial o Kutdiinia pins ££6dov.
Emmiéov umopodv va gpnoorombodv tpec aveEapmirot awonmipec tov onoimy
Ta dedopéva propovv va opadoromboiv oe pua ££0do.

Amd  teyvoloyumic mhevpde, to ovomupa  Envirosmart ka  EasyAG
rupoveialel onpuavnika mieovektpata. Aev anmtel fubpovopnen kal 1o opdiua
OTIC HETPTOELS KLuaiveTal 68 T060oTd -6% - +6% evid dtav yivetar Pubpovounon
pe faon ta yupakPOTIKG oV ESAEOVE OTO OMoI0 YPNCHONOEITHL TO CEdipa
aepropiletar pévo xati 50% (-3% - +3%). Mapézetar 1 duvatdmta oivdeonc pe
pete@poroyikone otabpong, mpoypappanldpevovs royikovg eheyktés (PLCs),
Swpdpwv Timmv data loggers evi propei va dexdei kabe eZomhiopd miepetpiag.

E&ioov onpavnikés pe ta te)voroyIKd TALOVEKTIHATE £ival Kal 01 TPAKTIKES
OEEALIES and TNV EQEPUOYT AUTOD TOL GUETIHATOS. AVOADTIKG:

7 avZavetar 1o KEPSog tov mupaymyod Adym avinonc mmE mupay@yns Kot
Beitimong e TodGTTAS TOV TapayOUEVOV APOIGVTIHKY,

7 paiOveTal 1o k6oTog YTl Sev armtsitar smaAfoy dxpnorog eZonhopde (mmg
emaicov data loggers),

7 aZonoel tov efomiiopd mov Non dwbiter o mapuywyds (eyxardotaom
TAPOYTIS NAEKTPIKNG EVEPYELLS, oVOTIHA @pdevang K.u.) Y T feknatonoinom
M ZPNONS VEPOD, EVEPYEIIS KL KOV,

7 amotelel Eve eVEMKTO olUOTNHG Kataypughs vypaciag edagovg wkavd va
cuvdvaatel pe Tov ibwitepo efomhopd mov dwbéter o kabe rapaywyoe,

7 egivar afidmoto xat axkpiféc ovomua olygpovns tepvoloyias kavd va
yomeporomPei oe wave axd 100 Supopenkic KuAMEPYEIES,

7 UELDVEL TIC andieies vepon apdevang Adyw Pabiic dmbnone kat v éxmhuon
OperTIRGV OLGIOV Kt
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83 3. YAIKA KAI MEBOAO! - ETKATALTALH EIPAMATOL

#  UEYIOTOMOLEL TIC EMOTPOPES YPNUATOV.

Ymv Ewdva 3.9 anewovileta o aofmmipag Envirosmart.

POART

el iell

Ewdva 3.9: O wotnmipag Envirosmart xat 1) kegadn) eA£yyou pe ta iktpa, Ty
niextpofava kar tov data logger

O data logger (Ewova 3.8) mov ypnowomombnke frav o GP1 mg etapeiag
Delta-T devices. O GP1 agpiiapfaver extd xavaia, 600 dagopikd avaloyikd
Kavaiu (xaviit 1 kot 2), dvo kavia Beppoxpaciag/avriotaonc (kavait 3 xai 4),
600 xavaia avayvwong (kavait 5 xa 6) kar éva xavail o 1o Swkonm (Relay).
Yra 600 aphra kaviia cuvdéoviar motmipes pérpnong vypaociag e8apovs evio
ot xaviia 3 xar 4 cuvdéovim Beppopstpa Kat 10 £0POS TOV CHUATOS TPETEL VUL
givar -2,8 £w¢ +3,6V. Lto xaviit 5 covécovial ouokevis, oL OMOIES KaTaypapouy
dedopéva pe pey@dn tadmira ko cvypvomra (podpetpa) evd oto kavikt 6
CUVBEOVTaL CLOKEVES, OL omoiec xataypieouv dedopfva pe pukpn cupvoT e
(Bpoxopetpa). To xaviii tov Relay dev eivar tinota mepoodtepo and Evav
kot avoiypatod/viewipatog (On/Off). O GP1 Aewtovpyei pe pratapia 9V, n
omoia npénet va avukabiotato dtav 1o NAexTpikd duvapuxkd mov diver négtel katwm

and ta 5,5V. Katd ™y avakerdotacn g pratapiag ta dedopéva mov £xovv 1om
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¥4

kataypagei o pvipn tov GP1 dev ylvovrar, ahid dev eivar duvan) n kataypagn
viov, O GP1 ovvodevetat:
7 and xatahinho Aoywopké (Delta-Link), to omoio eivar gupfatd pe to
repiffaihov epyaciag Windows 98, Me, 2000, XP 1 vehrepn £xdoon,
7 oand gwdwd kaiddw USB ka RS232 yia v olvieon pe nAEKTPOVIKG
VROAOYIOTH,
7 and okAnpd dloko yopnukdémrag 10MB,
7 ad AoVopikd petapopac tov Sedoptvmv oe piAlo epyaciac (Microsoft Excel
97 1) vedtepo) kar
7 amd hoyopxd aviyvoone keyévou (Acrobat Reader) (Delta-T Devices, 2007,
Sentek Pty Ltd, 2006).

To evpuéc ovomua otdydny apdevong me petayeipone A100 iewtovpyoios
aveEapmra and o ohompa apdevang Tov vroloinev 6 petagepicemv. H apym
rertovpying tov Paciloviav oty kataypaen me péong % k.o, vypasiag eddgoue,
oe Paboc 90cm, and tov wotmmipa Envirosmart evé ot Sudgopec npc e
kataypapoviav ot data logger ava 30 lertd me opag. O ovykexpipévog data
logger digbete e11xo relay (Siaxomn on-off) otov onoio cuvdibnke niextpofava
evalhacaopevon pevpatog 24V. Méowm tov gidikod LOYIGHIKOD TOV GLGTIHATOC
endéyinke éva avOTato Oplo Kal £va KathTato Oplo ESugIKNG vypusias e ool
Otav Kataypagoviay ard tov aebymipa xat arofinkevoviav otov data logger
kalopilay mv AEn kar évapin mg dpdevong, avriotorye. ¢ avhrato Gpo
enelfyn n péon upy me edapikis vypaoiag oe Pabog 0-60cm dtav 10 £apog
Pproxotay oy véatowavomra (FC=32,68% x.0.) kat wg xatdrato opo to 75%
avtig (USM=24,5% x.0.). To 1060010 autd apofkuye arnd my aeéiyn vypacie
edapong (Useful Soil Moisture, USM) (Allen et al., 1998, INMaralapepiov, 1999),

OeopTiKG 10 £6090¢ PROPEL Vi EPOSIATEL JE VEPO T QUTE S KaAlEpyeieg
£00¢ OTOD 1) E6WPIKT] VYPusie PTAGE 6T0 onpeio poviune papevong (Permanent Wilt
Point, PWP). H cuvolakn) avn) soodétta vepolh arotshel m) dwbioun vypaocia
edapove (Available Soil Moisture, ASM). Qotdoo, dao 1 vypaoia oV £8GPoOVS
HEWOVETAL TOOO MO 1GYUPA GUYKPATEITAL TO AEPIEYOUEVO VEPO OTa KOMAOEWST TOU
£6@POVS KUl ETOPEVOC TU QUTA SVOKOAEDOVIUL VI aROPPOPIGOVY Tig arapaitres
AOCOTNTES YL TNV KaAvym tov avaykov touc. Etoy, otav n aepieydpsvn vypacic

£6GQOVE TEPTEL KATO (RO EVE GUYKEKPIPEVO OPLO TOTE TA YUTA VPICTAVTIUL VOUTIKT
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45 3. YAIKA KAI MEBOAD] - ETKATAXTAZH HEIPAMATOLE

katanovnon. To xidopa ™me ASM mov propel £0KoAx Vi anoppo@ioel £va YuTd
and 10 Edagog ywpic va vroatel véaTik Katandvion wodtat pe Ty USM (Allen
et al., 1998, INaralagepion, 1999). Aniadn:

USM = F x ASM (oe mm) (3.2)
m ASM:= ﬁ%@ * RD (0w mm) (3.3)

omov:
ASM eival 1) péyiot swbieipn vypusic eddpove (mm),
USM sivar n dpeoe Srabéoun vypacia eddpovg (mm),

FC eivan n vypusia oy véatoikavomra (% x.0.),

PWP givan 1) vypacia oto enpeio povipng papavene (% x.0.),

RD  eivan 1o Pabog ploostpdpatoc (mm)

F sivmt 0 ouvieheomig eEavrinong vypuoiag g kuihiépyeiag (Y 1o aopyo
p=0,55) (Allen et al., 1998, TlMuralugepiov, 1999). Ov Rogers et al. (1998)
ava@eépouy OTL Yt v KoAhEpyeEln Tov adpyov o ovvieleomic eEdviinomng
vypaciag me KeAhEpyews propel va etaoer to 0.4 q axdpn ka 1o 0,3 yopic 4
KahAEpYEID va wapovcidoet onuddw vdéatkne Katamévnons. Ly aupovoa
Epevva o ovvieheotg eEavrinong vypaoiag ™S kaihiépyeiag Bewpibnke icog pe
0,55 evd 1o Pabog Tov evepyod pllootphpatog fray ico pe 60cm petd and oyeTIKES
HETPNCELC.

Lipgove pe te mupandve, 10 oUoTHG EVEPYOTOWLoE TV nhektpofdva
(Evapin dpdevong) Otav kataypagoviav edugiky) vypusia iom pe 24% x.0.
(USM=24,5%x.0.) xat v axevepyomowvoe (AEn g  dpdeveomg) Otav
Kataypagoviay edu@ikt vypasia ion pe 32% x.o0. (FC=32,68%k.0.). Ot Tipég mov
gpnowonombnkay Hray oL akEpUIEs TWES TANGIOV TV LAOLOYIOHEVGOY TimY
(USM=24,5%k.0. ka1 FC=32,68%k.0., avtiotoyga) Adym Tov yeyovotog 6T o
wobnmpag frav apopulopivog va dwfaler xam va amodider aképuieg Tipég
EBUPIKNG LYpacicg.

3.7. ANAINTYEH KAI AITOAOXZH THE KAAAIEPI'EIAX

3.7.L.METPHEH TOY AEIKTH ®YAAIKHE ENIMANEIAL
O deixmng puikuaig emeavewes (Leaf Area Index, LAI), sivar pa adidotam

TUPAPETPOS TOL PUAAGUATOS TOV PUTOVY Kat opiletar g o A6YOg S QUALIKIG
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emeavelas avi povide emeavewng tov eddgpove. O pébodor pérpnong tov LAI
dwakpivovrar oe Gpeces xar Eppeces (Bréda, 2003). Asrropépeiee v 1o deikm
QuALIKTE emeavelac Be dobolv o eadpevo Kepahaio,

IN'a myv pérpnon tov LAIL érovv avartogdel Suagopes éupeces pébodor
(Bréda, 2003). v mapodoa épevva gpnowponomnke 1o odotmpe SunScan
canopy analysis (g Delta-T Devices Ltd). To ovykexpipévo ahommpa Hetpa mv
poroovvlenikG evepyn axtvoforio pixove kdpatog and 400-700nm, adve Kut
Katw axd 1o @vlopa me xaihfpyewac. O Seiktne puiluaic emeavewg
vrohoyiletan pe Paon 1o vopo tov Beer amd v potoouvOeTIKG evepyn
aktivoPoiic. O perpioelg apénst va AapPavovial xatd g peonuPpivéc dpec kat
otav 1 yovia xiiong tov nhiov €xe1 Wkpéc TP v TPEREL Vo amopELYETAL 1)
PG TOU CLOTHHATOS KaTd TS GOPES NS NEEpas mov 1 yovie kiiong eivan
peyarbtepn and 607 Svn tore emmpedletar N Kutaypu@opevn tpn me
axtwvoforiog pe arotéleopa va aAloidvovial o1 PETPOELS TOV SeikTn QUILIKIC
emedaveiag (Potter et al., 1996, Webb et al., 2008).

To obompa SunScan canopy analysis arotsieitar axd tpia Asttovpywkd
pépn. Ilpdhrov amd tov avigvevty SunScan, devtepov andé tov wobnmipa BFS
(Beam Fraction Sensor) ka1 tpitov and 10 evekevr] oviioync dedoptvev 1 oroia
aepraapPaver kat to Aoyiopikd epappoyne. O aviyventiic SunScan £yer pijkog 1,5m,
sivan @opntdc K petpd ™y porocuvlenikd evepyn) axtivofolia xkdtw and to
pUALopa Tov gutdv. Exer m Suvatdémta va ypnoponoeital Tantdypova pE Tov
mofmipe BFS 1 ave€apmra and avtdy, Orav  gpnowporoovvrar  pali
hapfavovrar dedopéve OV aOPOVY OTO TOCOCTO TIC POTOTUVIETIKG EvEPYNG
axtvofoiicg Tov aroppopatal ard T GUALIKY EMEAVELR TOV YUTOL GE GUYKPION
He avT] oV ETavel Tave arnd avt). Otav o avigveuts ypnowporoisitar povog ton
vroroyiler v ortocuviisTika evepyr] axtivofolia mov QTavE! 0TO £3a(POS Kt amd
avty 1o LAL H ovoxeviy ocvldoyne tov dedopévev amoteieitar amd Tov
HIKPOEREEEPYAOT, O OTOLOS KUTAYPAPEL TIS HETPNOELS TOL aviyvevT] SunScan Kai
tov aabnmipa BFS xai vrokoyiler avtépata mv np tov LAL [Micovéxmua tov
CUYKEKPIHEVOD CUCTIHATOS EVOVTL TMV DAOAOITOV GROTEAEL 1 duvatdTnTe ANYng
HETPNGEMV akOpa Kl vad cuvONKES GuveyoDs 1] RUPOBIKNG VEQMGNS TOV oupavoD
evd ta vadrowa cvonipate aratovy otabdepés cuvBikes Tov ovpavol Y peyiio
povikd duaotnua ms nuépag (Wilhelm et al., 2000).
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87 3. YAIKA KAIMEBOAO! « ETKATALTAEH MEIPAMATOE

Ov perpriosic tov LAl mpaypatonowdviay kabe efdopdde. Zvvolikd
ereinoav 18 petpioeis. H exdoyn o petpioers va yivoviar xdbe efdopdda
Busiomxe oy Bewpia ™¢ Tollariie Ypappikng raiwvdpdunone, n onoia Ba
avaivlel oe endpevo xeedimo xar anamtel Tovkapnoto 15 perpriosic and xabe
petafinm mov e€eraler, kau 1 omoia epuppoéamre Ya ™V &Eayoyi] HOVIELOL
apdPreymne Tov deixtn uIAIKIS em@davelas and avelapmres tapapétpovs. Vhes o
HETPHOELS APpaypaToRooiVIaY oTo 6o onpeio mg kabe enavainyng, to onoio ciye
éxtaon 2,0m’ (ion pe 1o pikog 2,5 pETpwv i To RAATOC TOL EAAPOVS TOV
EKHETUALEDOVIAV Ta QUIG TN CUYKEKPIREVT] Ypappt] oropac, 0,8m). H Béon avm)
xabopiomxe Katd v apdT] PETPNON HE YVOMOVL TNV Opowpop@ia avartuing
OV QUIGY oTIg d00 pecaiss ypappés onopdc £161 MOTE va PEWGVETAL 1
whinienidpaon pe YEITOVIKG REPUPATIKG TEP@NQ oT0 ehdyioto. Xe kGbe onucio
pétpnomg, rupddinia apos TG ypuppés onopds, Aapfavoviav 4 perprioelg, dvo
perpioe exatépobey e ypappns onopds, Kut 0 pECOS OPOS TV TIRGV avThV
Kataypagpoviay og 1o LAl tov ouykekpipévon relpapatixod tepayion.

Emmiéov, emyeipifinke o vroloyiopds tov Seiktn QUAMIKIG em@avelas
epappoloviac v ApdTY Popd evarioxktkig peBdédov vrokoywopov touv LAL
Zoppova pe ) pébodo avt, om petayeipion E100, petd and kabe pérpnon LA
ywotav 1 Setypatoinyia yia tov vrokoniopd me yhopie kar Enpng Popdlag touv
puton. To utd yepilovtav oe tpla pépn (oiia, otéieyoc ka talaviin). Metd m
Coyom xat apv ta poika Enpaviolv oto muplavnipio torobetovviav oto £dapog
Katd TET010 Tpémo GOTE v KaADTTOUV pin TETPpayVIKY) Empavela, L1 cuvErew
rapfavoviav amd opopivo HYOS POTOYPAPia HE YNPLAKY] POTOYPAPIKT] HIpravi|
ka1 axorovbovoe emefepyacia xKar pETpNON T™NC TEPMETPOVL TNG EKTACTS 7OV
KAAvATAY T KOoppéva QUiia pe 1o 21k apdypappe oyedicone AutoCAD. Ta
UMOTEAECHATA  CUYKPIVOVIAV UE TIC HETPHOELS IOV Aapfdvoviav arnd 10 cOaTua

SunScan.

3.7.2.METPHEH TOY Y'WOYE KAI THE ®YTIKHE BIOMAZAX
Kata m Supkewr xabendac xarlepmuxis aepddov AauPavovrav 21

HETPOEIL TOU VYOUS TOU Kevipikol oteléyove touv @uron. Ot petpioelg
hapfavoviay xabe efdopdde and to ido onpeio and to oroio hapfdavovray xai ot

petprioeic LAl xa and to olvoro tov @utdv mov vaipyav exel. O péoog Gpog
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OOV TOV VYOV TOV EMPEPONS PUTOV KUTAYPAPOVIAY (S TO HETO Byoc Tov kabe
repaponixod epayiov, To vyog petpoliviay axd v EMEGvELd TOv £6GQOVS S TO
onueio éxruing tov @vAkov onpaiag pe e dxaprm papdo puixove 2m. To
mnbog twv petpioeav kabopiomke 0rog Kai oty aepiatoan v petpiocov LAL
pe ™ dwxpopd 6TL 1) EvapKTpIE PETPIIOT DYOUS APAYRATOTOWOUVTAY REPITOV v
pve Ipv Ty avtiotoym evaprknipua pétpnon tov LAL

O perpioeic hopis ke Enpie Propdlog mov apaypatomomifnkay kar g
e Kuhlepynukée  mepiddove  fMrav 15, owvokikd. Ov  petprioeig
APAYRATOTOOVVTAV GE HEROVIOREVE QUTE TOV emMALyOVTIaV Tuyaic and ¢ TEaoepic
pecaiss ypuppés onopac. To minfog tov petpiocmy kabopicmke 6mme Kal oty
aepintmon tov perpioemy LAL kol tov hyoug Kevipixol ateityons puiov pe faon
m Beopeie g morAanAnG ypoppukng nulvdpopnonc. Emmifov hapPdvovray
pEpyva kabe gopd mov 1 Tvyaonoinan odnyoloe ae emAoyn @uTon amd MV
éxtaon omyv omola mpaypatomoolviay petprioels LAL xar dyove gutév va
anoppizrovral Kat va enavaiapfaveral v dwdikadic £ 6Tov emisyel GUTO EXTOC
me ouykekpiuévne éxtaone. H apootyyion avny énve yie va uny alrowwbel 1
TUKVOTNTA TOV GLTOV KUl ETOPEVOS Y1 v pnv ariowwboiv o petpioes LAI xat o
pEgog 0pog Vyoug gutdv. Metd ) dewypatolnyia ta utd yopiloviay oe tpin
pépN (@VAda, otéreyos kar tafwavia) ta onola Jvyiloviay ympiotd xal axd to
afpoopa tov empépovs Papov vroionlotay 1o cuvokikd fapoc tov guton to
onolo avayoviav oe napaywyn yhopig Popdluc avia otpéppe. Lo cuvéxea o
pépY Tov Puton Enpaivovtay ot rupaveiplo otovg 105°C péxp otabeporonioeng
tov Papove toug Y tov apocdiopopd g Enpnc eunikic Propdalac (Hunsaker et
al., 1998, Tognetti et al., 2003). Katd m dedtepn xai tpit kaliepynukn aepiodo
hapPavovrav perpficeis mg Slapétpov tov oTekexdv (HeTtd My Efpavon) e oxond
Tov vrokoyiopd e palec tov @uTov Kat v efaywyn poviéhov apofreymc
rapay@yms pe ™ pébodo e roAharhig ypappkis rulvdpopnong.

3.8. KAIMATOAOI'TKA AEAOMENA

Ot xhpatoloyikol mapapetpor eanpealovy onupoaviika v avartodn xai
rapayoyIKOT)Ta 1oV gutdv. Ot enpavakotepol and avtong eivar 1 Beppokpacia, 1
vypacia, n naakn aktvofoiia, n Ppoyxdéntwen kat N taydmita tov avépov. H
nhakn aktvofoiia xm 1 Oeppoxpacia emmpealovy 1600 Gpece 600 Kat EpHECU
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MY avantodn ToV QUTHV EVG 1) OXETIKT] LYPasia Kat 1) TuxdmIa 1oV avipou
emnpealovy éupeoa MV avartodn tov IOV Kb SlpopPmvony 10 EARstpupa
Kopeopon g atpdopapag (Bophag, 2007). To éeppe xopgopod g
atpoopaipas exgpaletal pe v eZatpnoodanvor] e KeAAEpyewas 1) onoia eival to
ywopevo g efutpmicodanvons ava@opis em 10 QUTIKG  GUVIEAESTN TS
kurigpyews (Allen et al., 1998, [Maralagepiov, 1999),

Ta petemporoya dedopdve katd ™ SiEpKeld TOV POV ETOV ™G EpEUVAS
Kataypagovtay  and  petemporoyikd  otabpd  tov  Epyasmpiov [eopyikic
Ydpaviuaie. O otadpdc sivar eykateompévos oto aypoxmua tov [avemompion
Ocooukieg kat oe andotacn S0m REPITOV ARG TO PEGOV TOV AEWPARATIKOY @ypob.
Ta dedopéve mov  xataypapnkav  agopoloav TS MUEPHOIES TS TG
atpocpmpic Beppokpaoiug, ™¢ oxeTA|S vYpasiag, ™C NAake aktvoPoiiag,
me Ppogdmtmans kut mg tagimrag ov avépon, O petpioels apPavoviay avi
P KUl UrUITOVVIAL Y1 TOV VAOAOYIONG ™S e£aTioodanvons avagopds pe
pébodo FAO Penman — Monteith (0 petewporoyikds otalpos vroioyiler avtopata
my nuepnowe eatpoodwnvon avagpopic, ETo). H kutaypagn tov dedopévav
TpayparonoovvTay ae sidikd kataypapia (data logger) xat n eZaywyr) tove and to
otafpo yvdTay e opnTo NAEKTPOVIKG DTOAOYIGTI O OTOIOS TRV EQOBIACHEVOS HE
10 Aoywopikd Metwin version 2.00. H exeZepyaaia twv Sedopévov yivotav oe
vroloNaTikG @UALO Tov Excel.

3.9. ETATIEZTIKH EIIEZEPI'ALIA AEAOMENQN

Ta dedopéva avarvbnkav og Tpog TV SIEKHRAVOT TS TUPEAAEKTIKOTNTUC
ANOVA. INa m olykpion tov péowv dpav ypnowponouiinke n ehdpom
onuavniky  dagopa  (Least Significant Difference, LSD) ywa eninedo
onuavarkomag P<0,05, H katdtaln tov péoov dpov £7ve e TV EQapuoy Tou
rorkaniov ot Duncan evé yua v povieioroinen ypnoiporomidnke 1 moilamin
ypappukn raiwdpipnen. Or otationkés avalboe apayputomonidnkav pe to
otatioTiko nakéto SPSS version 17 ya gpnion e nepifaiiov Windows.

Ta duypappata mov axckovilovy v oyéon me rapaywyic Enpic Propdlag
pe my avelapmmn petaPinm) oto whikd poviéio apdfleyne KataokevdoTKay pe
10 tpdypappa Surfer 7 (Golden Software, Inc).

METZTOMOIHEH THE ENEPTEIAKHE (MPEAEIAL ANO THN KAAAIEPIEIA TOY ENEPIEIAKOY &YTOY
ZOPIOY ME EY®YH PYOMIEH APAEYIHE

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



XA NAMANIKOAAOY

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



KE®AAAIO 4

YAIKA KAI MEOOAOI

4.1. EIZATQI'H

AVTIKEWEVIKOS OKOTTOS TeV apdedocmy eival 0 EQodiopos TV KallEpYEUDY
HE TO amupaimTo VEPS Y TV Kavovikn avaatuln Kai peyotomoinen g
anoddaehe tous os cuvdvacpd pe TV rapaywy] vynAng rowmta apoidviwmy, H
TOCOTIKY) EKTIUNON ™S avayKkaieg TocdmTug vepol yia my avartuln tov euidy
anoteisl Tov akpoyoviaio Ao yie 10 oMOTO TPOYPUUPATIONS Kl EQUPHOYT TOV
apdevoewv (Iaralagepiov, 1994),

Lo mapdv kepdiaw aepiypaeetar 7 Swdikasic  vroloyiopold g
ESUTHIO0BINVONS KUl O TPOYPUPMATIONOS Tov apdetoemy. O vroloniopds mg
eZansodianvons me Karépyeiwas Paciletar o puébodo Tov puTIKOYL GuVIEAEST).
Toppova pe ™ pébodo avny amaiteital 1) yvdoT TOL QLTIKOD CUVIEAEST TC
Kaddépyewae oe kabe ot@do avantuing xut ™S efatoodimvons avagopac
(Doorenbos and Pruitt, 1977, lNaralapepion, 1994, MNMuralagepion, 1997, Allen et
al,, 1998, Bos et al, 2009). Emapocbétwg, rapfdavovrar vaoym n Swbéaiun
vypacia edGpovg Kat 10 KAGopa avtig, 1 oeElun vypacia eddpove, kabde xul 1
eEanuon and v emedvewt Tov eddgovg, Erouévis o vrokoyiopde me apdevnikig
d6ong oloxinphvetal o tpia otddi, Ta omoia eivar:

~ vrokoyiopds me eZatpicodanvons avagopds (ETo),

~ vrohoyniopdc e efatpicodanvoric e kaligpyeieg (ETc) péam tov putikon
OUVIEAEOTY) Kal TNG ££aTINoOSATVONS avagopis Kal

» vroloyiopde me eCatpicodamvong e kehhépyeas apfavoviag vroyn nig
APAYRATIKES cuvBNKeS avaaTung e KullEpyeag otov aypo.
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4.2. EEATMIZOAIATINOH - [TAPAT'ONTEX I10Y THN EITHPEAZOYN

Mia kailaepyodpevn éxtaon dExetar Kuat yaver moodmes vepod, Katd mmy
Karlepynrikn nepiodo ov myés epmiovnopol tov £ddpovs pe vepd sival
Bpozomtoon kar n apdeven. Ao Ty GAAN, 10 KEAMEPYODUEVO ESMOOC YAVEL pi
roodTHTA vEPOY amd TNV emMEAaverd tov pe ™ Swdikaoie e efdtong, g
smALOV moodmTa and my Kuihépyew pe m Swdikaoia me Swavoric ke my
eEannon and my ik emeaveia. To dBpowopa v 5o TogoT IOV VEPOD TOV
amopaxkpivovial and to £dagoc anoterel ™y eSaTooSiamvor) TS KaAMEpYES
(Evapotranspiration, ET). H ET e€apratat and ng xhpatorloyikéc ouvbikes mg
REPOYNIS, TU YOPUKTPIOTIKG TOU £dAQOVS Kut Gmd Ta YUPUKTNPICTIKG NS
kaddaépyeras (Allen et al., 1998, [Naralagepiov, 1994).

4.2.1.EEATMIZH (E)
Katd ™ Supkewe mg nuépug pa mocdTta vepolh amopakpiveral ard

avoytes viUTIKES EMPAVEIEC VRO poppr] vdputpdv. Me myv b Swdikeoic
AROMAKPOVETUL VEPO Kat amd Ty emedavewr tov eddgove wihi xu amd vypéc
EMPAVELES TOV QUThY (PUAAa ki fAactong). H swdikacia katd my onoia 1o vepd
HETATTEL ad TV Vypr} oy aépua pion ovopdleta egatpon, E (Brouwer et al.,
1986, Allen et al., 1998).

[ va wpaypatonombel n perantmon tov vepod axd v vypr) don omy
aépra axarteitar evépyewe. [nyf avnic e evépyewag eivan xupiog n dpeon niwaxi
axtivoforia kar devtepevdvimg 1 Oeppokpasio kut 1 Tagdimra tov avépov. To
Quivopevo g eEatnone tapampeital drav vadpyel Srapopa oy Tieon vopaTudVY
petalhd pag emeavelas kat me repifaiiovoas atpdopapac. Otav n Supopt avi
givar peydhn tote 10 Q@vopevo eivan évtovo v Otav 1 mepifdilovon mv
CUYKEKPWEVT] emM@OGvelr atpocpapa  Teivel va Kopeotel ot vdpatpons to
pawonevo efacbevel 1 madel va voiotatar, H rosdmta vipatpdy mov propei va
FOPEGEL OF £va CUYKEKPIEVO OyKo afpa eaptdtal amd my TaydmIa 1oV avEpoy
nov emkpatel. Eropévog 1o gavopevo mg edatpuong eCapraton and my taxdmnta
tov avépov, T Oeppoxpacia tou, v aepexdpevn vypacie (vypacic m™C
ATHOCEaIPUC) Kat TV Ak axtivofolia.

Emv aepintwen tov xurlwepyodpevoy edapdv, 1 eLatuon eaprarat Kut
ané 10 MOGOGTO oxinone m¢ Em@dvelas Tov edagove and To QUAALpL ™
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KuhhEpyewas ahha kal and my Sbéowun vypasic omy emeavela tov edapovg. Ot
ouyvég fpoyonteoets xav ot cuyvig apdedoei kubog kut 1 cupfoli] Tov vadyeon
vepol (Otav n vadyew otabun Ppioketar ymid) copfdrovy omy evieyoon tov
puwvopévou e e€atone. Otav o1 fpoyorthoeig cival ondvies, To Ebpoc @pdevone
pey@ho xat  cupPori] Tov vVAGYEIOD VEPOD UNBEVIKT] TOTE 1] vYpuGia TOV E8GPOVE
MEWOVETOL Kal OLVERGS 1O Quvopevo mg egatpone efucbevel. Téhog dtav
emxpatodv  teheime Empikéc ouwvbhikeg (ravielic amovcia  Ppoyontdocwmy,
apdevonc) n aepeydpevn vypaoia eddpovs pewbvetarl tayvtata Kai 1 e£dtuon
undeviletar evrdg Aiyov nuepav (Allen et al., 1998).

4.2.2. AIAIINOH (T)
H dwdikaoic axdieias 1ov vdpatpdv and ta ehika 1OV GuIHy ovopdaletal

dlazvon) xat 1o pawdpevo g dwmvorg exmpealel v woadTnTa ToL VEpon Tov u
xivnbel péom tov guron. H dwavon cvpfaiver xatd 1o gpovikd Suaompua aou
otopana tov QUALLY eivar avoyrd. Tote épyetar o8 erapn o oyeddv mavia
KOPEOHEVOS GE DOPaTUONS aepo@Opoc 1OPOS TOU EDALOV pe Tov AydTEpPO
Kopeapévo atpocpuipikd  aépa. ‘Etor, yivetar Suiypon vipatpov and tovg
AEPOPOPOVS ¥MHPOLS TOL PUALOL TPOS TV atpdopuipa. To arotéhecpu auis ™mg
dwdikaoiag eivar o1 aepo@ipol ympot tov UALov va yivoviat Enpdtepor Kat va
APOKCALITAL TAGT] QVATANPOOTC TOV FUPEVOL VEPOD Kul TV £V Swivoel Opernikdy
otoyeiov and toue Srhavois 10Tole o1 omoiol HE TN GEIPG TOVS SExovTal VEPO Kat
Opernka otorgein and GAAOVEC YEITOVIKOUC TOLS 10TONS Snuovpydvias £161 e
avappoenTikn dvvaun oto putd (Kaparayineg, 1999),

H dwmvon 6mwe ka1 e€aton e€upratar and myv dwbéowyn evépyaa, myv
rocOmTa VOpUTHOY oty AEpdilovon T0 EVAAO GTHOCQUIPE KUl TOV (VEO.
Inuavaxd poio oy eEEMEN tou gawvopévoy e Suanvone dwdpapatilovy 1
naak  oxtivofolia xal N atpoo@aiptkn] vypacic. ARAeC mapapetpor TOL
emmpealovy mv dwavor] eivar ) dwbéoun vypasia tov eddpovg ato Paboc tov
prlooTpdpatog, T vEPAVAIKE LaPEKMPIOTIKE TOV Kat T ahatdémta Tov vepol. To
pupé Swmvoric emmpealovy emiong Ta YEPaKMPOTIKE TG KUAMEPYEWNS KUl TOU
aepIPdiioviog aAld Kat O KoAMEPMTIKES APaKkTIKES mov epappdloviar o xkabe
neproy. Téhog drav yiverm avagopd oto gawvduevo e dwanvorg ba apénel va
ovwvurmokoyilloviar o Timog ™S kahhépyewg, to otddo avamtvéhic mg, To

METIETONOIHEH THE ENEPMEIAKHE DEAEIAL AIIO THN KAAAIEPTEIA TOY ENEPTEIAKOY ®YTOY
ZOPIOY ME EY®YH PYSGMIZH APAEYIHE
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aepifailov 610 onoio Ppioketur EYKUTECTNUEY Kal 1) YEVIKOTEPY Sweyeipion ™mC
(Allen et al., 1998).

4.2.3. EEATMIZOAIATINOH (ET)
Oawe 1én avapépbnke n eCatnoodianvor| sivat 1 moodmTa ToL VEPOH TOL

aropaKpivetal and tov aypd pe tg swdikaoieg eZatpuong kat dSwavone. Katd m
Suapkela ™g Kalepynukng aepodov 1 eEdtpion ka1 Sweavor) oupfdhovy o
SpopeTikd Tocootd oty Siapdpeman me etatpgodiamvonic. Otav 1 kalépyaa
Bpioxetar oto apypxd otddio avartuing 1o £6agog Kuldtetal o8 Kpd TOCOSTO
and T QLAAGMPE TG KEAMEPYEWS Kal ETOHEVOS TO HEYRAOTEPO HEPOC NG
eatpocodianvonc apoépyetat and my eEdtpion. Apyotepa kai 600 1) KaAhiépyei
AvanTooETal 10 £80(poc KuADATETAL OAO Kal TEPIGOOTEPO ard 1O QUIAGMMG NS
KOAMEPYEWS KUl TO PEYUADTEPO PEPOS TG £ETINCOBIUMVONS TIPOEPYETUL axd TV
Swvor) e Karhépyswag eve n eEdton aepopiletar ke elupratar axd my
ik axtivoPforia mov @raver oty cmedveie tov eddgovs. Emopéveg my
nepiodo apéons petd m oropa 1o 100% me ET mpoépyetar anoxkieiomxa and my
e&aton evi 6tav 1 puroxdivym eivar péniem (100%), tocootd tovhapnato 90%
m¢ ET apoépyetar and my danvor) (Maralupepiov, 1994, MNuralapepion, 1997,
Allen et al., 1998). Qatdoo, pakporpdvies épeuves £8e1Zav OTL OTav 10 TOCOGTH
khoyme tov edagoug eivan 50-60% n efatooduavor) ehayiota Swueépe and my
avtictoym Tl mg dtav 1 purokdivyn eivar 100% (Tanner, 1963, Swan et al.,
1963).

4.2.3.1 HMapayovres mov Emdpoty ety EZatpaodianvory
‘Exer dn avapepbei 6T o1 xApanikol Tapayovies, Ta YAPAKTNPIOTIKG TOL

edpove kat ¢ Kadépyews kabbg Kal o1 KaAepynnkeg apuknkes ennpealovy
mv e€atpion kat ™ Sweavon). Eropéveg ot idion autoi rapiayovreg Ba xabopilovv
kar v e£atpicodiuavon) ) oroia £ival To aTOTEAECHE NS CVVEPYNOTIKNG dpdong
g elatpuong Kt mg Savone.

O khpanikol RUpayoviee EmMOPOUV OMOIOHOPPR OTNV Sapdppoon e
eatnoodiamvong Tov Slaedpuv QuTIKGY ewddv. Axd avrodc kuplotepol eivat 1)
xabapi axtivoPoria, o avepog, n vypaocia xai 1) Beppoxpacia me atpdopapus. To
cvolo autdv Tev Tapaydviov kabopiler myv Swdwacie pstaxiviome tov

vipatudv  petald  Qunikng  em@dvewc xat  atpdéopapas. Katd@  ovvensw
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Snpuovpyeital pia avapponTik Sdvaun wav va aroppoiost vepd kut Bpentika
otorgein and 1o £dugog cupfarioviag £ror oy avartuEn Kt TapayeO Ko Ta ™S
xkarhgpyews (Maralapepion, 1994).

Ov gunkol mapayovies oe avrifeon pe tove Khpatkovs emdpovv
TOWKIAOTPOR®S 0TV EEaTIgodanvor] TV Slu@dpov QUTIKOV £W8OV. Q¢ yvaotdv
ta Suapopu £idn putdv mapoveidlovy Saugopéc petadl Tovg WS TPOS TS SuoTdoelg
OMOpis Kul QUTEVOTE, TNV TUKVOTITA TOU PUAAGHATOS, TNV Yavia EKATLENS Tmv
QOAkav, To Dyog, v rukvinta tov prlikod TOVS GVETHATOS Kal To Blokoyikd
toue xukko. ‘Eror 1 elatucodanvor] tov @utdv dweéper avdloya pe 1o
PLOI0AOYIKO OTad0 oto omoio fpiokoviar ta putd (Wing ta emow) Adym Tov
S1agopeTiKoD  TOGOGTON PUIOKAAUYNS TOv E8AQOVE wAkd Kut TOV 1Switepmv
PUOIOAOYIKAV  JUPUKTNPIOTIKGOY TV QUTOV OTmS autd TPoKLITOVY °Xd TS
Swopenikéc puowroyikés rettonpyies toug (MNuralapeipiov, 1994).

Extéc and toug xhpankols xui QUTIKOUS Tapdyovies Kai Suigopol
rapayovies Swyeipiong tov aepidiiovios Kal eYKATaoTUons pag KaAlEpyelag
emdpoiv oty depdppncn s efatpisodanvons. Metali @Wiov n ahatdéTya o
edipovg, 1 ke avartvin tov kol cvampatog Aoye edaripacton £dapikod
opilovta, N QT YOVIHOTTA TOL ESGPOVS, 1) MEPLOPIGUEVES EIOPOLES, 1] Tapouain
EVIOpOAOYIKGY Kal puknroroywkav acbeveiby mbavov va mepopicovy mv
eCatpoodamvon). H gurokdivym tov edagouvg, 1) mukvomre Teov QuIGV Kal 1
Sbecdmra Tov eda@xol VEPOD ETMOTEAOLY M GEIPG GAAOV TUPRUETPOV TOV
apexer va efetaloviar yie Tov vrokoyiopd mg eCatpcodaavons. H mepieydpevn
oto £duog vypacia efuptatal axd Tov THIO TOL E6APOVE Kal ard TO VEATIKG
Edeyppa ket empedlen avihoya my eSatmoodanvor]. Ard ™y @An mhevpd,
repicowe vepol 010 £5ugog uropel va dnpovpynoer cuvinKes EALEIYMS AEPIoHOY
ov plootpopatoc pe anotéisopa 1o plkd ovOTHHG va PNV propel va
AROPPOPHGEL TO URAITOVHEVO VEPG Y1 TV KaAvym Tov avaykdy tov gutol (Allen
et al., 1998).

INa tov vrokoyiopd me eatuicodwanvor)s Ha mpéret va cuvumooyilovrm kat
o1 Spopenikés ApukTIKES dayeiprong Tov kadligpyeudy. Kalliepmukés tepvikec
kat  pebodor  dapdevong  emdpodv oty Swpdppwon  Tov  pukpoxiipartog
EMMpaloviag Ta upaKMPIGTIKG ¢ KAALEPYERS Kal T0 T0G06TO Sthypavens tov
£bagovg xat me emeavelas me kalépyewe. Na rapaderypa oe a tepoy mov

METTETONOIHEH THE ENEPTEIAKHE QEAEIAL ANO THN KAAAIEPTEIA TOY ENEPTEIAKOY @¥YTOY
ZOPTOY ME EY®YH PYBMIEH APAEYIHE
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avéouy Eviovol avepot Evag kakd oyedacpévos avepo@pakme (ovotada dévipmv)
Ba peiowve mwobntd my egaticodanvon) o8 éva aypd mom axd avtov, H kaloyn
1OV £8GQOVS HE (yupa 1| VROASIHPATA TPONYOVUEVIC KUAMEPYEWNS aroTelel Eva
@ho pétpo peimone mg efarpioodaavonc. Qotdoo, oMV YEOPYIKY) APAKTIKT
Qaivetat 0T évag Asmtopepn)e oyedwonoe ovomudtmy apdevans nov apdevouy
HEPOS TOU aypob (oTdydny dpdevon) xabid Kar N epapuoyn ohypovng Texvoroyiag
pe otéyo TOv mEpopopd G apdevdpene éxtaome Kar v avdnom g
amodonikbéTrac ypMone vepon ba propodoe va repropicet v elatpion Allen et al.,
1998).

4.2.3.2 Opwopoi kar Evvoreg mg EZatpeodianvong

To vepd mov ypewaletar yia ™y kavoviki| avantuln xa Béiniotn anddoan
g keddaépyewg ex@paletal e oV Opo avaykes o vepd G KaAlEpyewas Kat
avapoceRedETal and vy eEatpcodanvor) kariiiépyewas (crop evapotranspiration,
ETc). Me tov 6po eSatpncodanvon) kurliépyeag reprypdpetal n xocdma tou
VEPOD TTOL KATAVOAGVETaL and pia Kerhiépyew tov eivan analhaypévn and xabe
gidove punikéc aobéveieg, 1 onoia avarTHGOETAL OB Peydla ywpdpu, yopic vu
vpiotate xatawévnon amd v Elhewm vepod xat BperTikdv otorgEiov Kot
smroyyavel 1o péyioto e anddoons kitw and me owvbikes ong omoieg
avartiooetat. H  avtiotoyn mosdmra vepod wov KatavaAOVetal amd
KaiAEpyewa 1 onola avantiooetal ot apaypankis ouvinkes yopapiod (zposfoii
0 1 and acbéveies, Ipng 1) pepua) dwbeopodmta edupikic vypasiag, YoVipo 1
ayovo  £dapog) amoteksli  myv  mpaypatnkn  efatpwoodwmvory  (actual
evapotranspiration, ETa) (Iaralagepiov, 1997). Onrwg yiveta avrinaté n ETe
gival To Tve 6plo TS ApayHaTKiS eEatpicodlanvor)s Evd o ordvia TEPITT®ET)
omv omoia 1 keAhépyswa avantoocetal oe Wavikée auvbikes 1 ETe=ETa.
Awvxpwiletan 611 01 avaykes pwe Karépyewg oe vepd amoterovv ) S6om
apdevone mov wpémer va yopnynbel ot cvykekpyévn Kalépyew v va
KOADQTOUV Ol ardisieg Aoye eEatpucodmvons agoh Angbei veoym n oeéiym
Bpoxomtmon kat 1o emaifov vepd mov wpénet va yopnynbel yie v Exmivon tov
ardtov ((Morelagepiov, 1997, Allen et al., 1998).

H elatuoodwavon m¢ karifpyews, obpgove pe o0ce ava@ipbnkav,
eEapratar and o KAlpa Kal Ta jupaxmponkd me xkaliépyews. H exidpaon tov
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kiipatog omyv ETc exgpaletar and my elatpucodwnvor) avagopac (reference
evapotranspiration, ETo) W Poowa] efatpicodwaavory (basal evapotranspiration,
ETr). EZannioodwavon avapopig eivar 1 eatpigodianvor] and pua kallépyewa
avagopdc 1 Paonc mov avaatiooetal SuvapikG kate and ocvvinkes mhfpovg
eraprewac vepol, ¢ xalépysia  avagopdc Oswpeitar  Evag  eXTETApEVOS
FAOOTARNTUS OV KUADATEL AANPOS TO £00QOC Kat £YE1 OPOWOHOPPO VYOS oL
Kupaivetal petadd 8 kan 1 5em i) n xaddiépyewr pnduanic (Maralapepiov, 1997),

4.3. YHOAOU'IEMOEX EEATMIZOAIAIINOHE ANAD®OPAX

O vrohoyiopog me Pucwic eEatpicodwuavong yivetm pe Sudikacieg mov
Bacilovrar e perpioelg tov Kapankov repapttpov, Na 1o okond avtd £govv
avartuybel dupopes pebodor ov dureépouy PETadd TOVS KE TPOS Tov apdud Kal
10 E£100¢ TOV KAPATIKOV TUPUPETPOV TOV YPNOILOTOWNV Katl TOV TPOTO HE TOV
orolo ocuvdéovrar petald toug, M and ng peBddove avtés mov onpepu
Lpnoponoteital evpitate eival 11 ouvdvaopévn péBodog Penman — Monteith xatd
FAO pali pe myv tpomomompévn pébodo Penman. Aliec péfodor mou
gpnoononinkay  oto  muperBov  eivar avt] tov  Blaney-Criddle ka7
tpororompévn Blaney-Criddle (ITaralagepiov, 1997).

Ard  avtéc or &0 mphreg vmohoyilovy pe  peyddn  axpifew v
eZanoodanvor) avagopds evd ol diieg dvo eivar iydtepo akpifieic pébodor. H
tporomompévn pébodog Penman kai 1) ouvbvacuévn péBodog Penman — Monteith
katd FAO amaitodv yvdon nolhodv napapérpov dmog eivarl n mieon vipatpdv
KOPEGHOD, 1 Ipaypanikl xieon vépatpdy, 1 khion ™ Kapriing xov exppalel v
mieon vopatpmv, N pon Deppomrag oto £dugoc kut 1 xkubapn aktvofoiia wov
QTaver omyv empavela tov edagovs. To odvoko avtdv ToOV TANPOEOPLGVY Eival
eZaipenikd SvoKkolo va cvykevipolel vad Tig cuvinikes ™me xabnuepving Yewpyuis
APUKTIKNG VD 10 KOGTOS Eival dekamhdoo and 10 avrieToyo KOOTOC EQUPROTIS
e pedddov tov edatnaipetpov tomon A (Stanhill, 2002), 1600 Y1 10 pepOVOREVO
rapaywyd 060 Kai yw opdde mapaywydv. ATd TV @An armrovvial ewdikes
YVOOES Kl TOAOAAOKOL LROAOYIOHOL Y@ TNV EQUPUOY] TOUS YEYOVOS AoV TIS
xubotd ypovoPfdpes ywati mpéner va  apiepebel Sumhdcwoe  ypdvog oTong
vroroyiopons (Stanhill, 2002). "Etor, xabictatar Suoyepis ) epappoyn avtdv tmv
puebodwv amd Ttovg Tupaywyods ot omoiot eviwépovtar e e péBodo

MEIMETONOIHEH THE ENEPMEIAKHE QXPEAEIAX ANO THN KAAAIEPTEIA TOY ENEPIEIAKOY ©YTOY
LOPrOY ME EY®YH PYSMIEH APAEYIHE
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TPOGHIOPITHON TV GVEYKOV TOV KEAMEPYELOV TOUS GE vepd 1) omoin va eival
£0KOA 6T0 YEPOUO, VO areiTel ToUS AYOTEPOVS SuVHTONS VADAOYICHOVS, Va Eivat
akpifis kat 10 KOGTOE £EYKATUCTAGNS TG Vi Uy eivar arayopevtikd. [ 1o Aoyo
aVTh, TV Tapovon EPEVLVE, O VIOLOYIGHOS TG SZXTHITORUMVONS avaQOpis EYIVE
pe ™ pébodo tov eatnaipetpon thHnov A.

4.3.1.TO EEATMIZIMETPO
Ta cEatuoipetpa pe shedlepn emedvewa, ta omoin sival yvoota cav

sfatiuoipetpe ™omov Aekdvng (evaporation pans), mupEyouvy fva petpo mg
cuvdvaopévng emidpacng mov ackovv 1 niwx) axtvofoiin, o dGvepog, 1
Beppoxpacio xat 1 vypacia Tov adpa Tave oty EEATIION AXO HIA GUYKEKPILEVT
eheilepn emedvelr vepol. LTONE TUPURGVE KARATIKODE Rapayovies avudpovy
aepinov pe tov 6o pdro o Sudpopes kurhiépyess (Maralapepiov, 1994, Allen et
al., 1998). H u£fodog eivar evpitata Sradedopévn, aahi] Kal EDKOL] 6TV EQUPROTY
(Elliades, 1988). O Stanhill To 1986 avapéper 6m perd and 35 ypoévia Epevvag
atovg aypoic tov lopuih motomomifnke n apaxukdémmra ™S pebddov otov
apoypappaniopd Tev apdencewmv xabde xm 1 ovufors] mg oemv adlnen me
arodoTikOTTAS Apdevonc.

4.3.1.1 Napdayovres mov Emmpealovy v EZdtpion and EZeteiperpo
H eZatnon and éve eEatoipuetpo tOTOV ALKAVIG KUl pie KaAAEPYOUUEVT

éxtaon  dev  tavtiloviar  amdivta.  Ymaprovv apketol  mupdyovies  mou
Supoponowovy ™ pla axd ™y dAAn, ot xuprdtepol and toug onofoug sivar ot
akoiovbol,

» H avaxiaon mge nhwakie axtvoforiog. To mocootd mov avaxidtar and pia
ehetbepn emeavew vepod eivar ukpoTepn and auni mov avakidta ard pia
karhEpyewe (5-7% xkav 20-30% avriotoge). Emopévec 1o vepd  £xs
aeprocdTepn drabéoun evipyeia e eEatpion and 6Tt oL KEAMEPYEIES.

» H amobikeveon Oegppomroc péoa oto  efayuoipetpo pmopei va  sival
ONHUVTIKT, He amotéiecpa va rapatpeitan n S earpon xatd my nuépa
Kt ) viyta yeyovog mov dev ooufaiver onig kalépyeies.

» Eivar mBavé va vrapEer petapopd Beppdmrag and N 7pog 10 eEaTICILETPO
HEG® TV TOYOWUATOV Tov, He avdkoyn exidpuon omv efatuon. O
rap@yovrac avtde sivar Whaitepa onpavnxoc ota fuboptva efatpuoipetpa.
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" AYAIKA KATMESOAO! - YIIOAONIEMOL APAEY TIKGN AOLEON

7 To yphpa 1oV £ooTEPIKOY Kal eEOTEPIKOY  TOOMATOV TS OLOKEVNC
Swpoponoiel to tyoc me edtonc.

» H 0fan, o tpéroc sykatuotaoems kai 1o mepifdiiov ydpo and 1o
eCataipetpo emmpealovy to péyebo meg eatuong.

Ta eatuoiperpa ROV AEKAVNS Y va dOo0VY aZlOMOTES EXTYOES TOV
AVAYKOV TOV KAMEPYEIOV o8 VEPO APEREL va oyediactoiv Kail va torolemboiv
Kat TET010 TpOTO OOTE va £AGIOGTOMOUV TNV ETOPAG] TOV AAPATIVH
rapayoviov (Haralagepiov, 1994). TMohmodtepes épevveg édailav 6m Otav Ta
cCatjusipsTpe THAOL A YPNGIHOTOIONVIAL COPPOVE IE TS TPOSWYPaPES 1O
KUTROKELAGT] Kat dlatnpodvial katdiinhe 1618 mupampeitar vymin cvogénon
petald me efanuons and eEaTGipETpo Kt TS EXTIHOPEVIS EEQTHIOOBIATVONS
pe m ypien tov pebddov mov avagéplinkay mapandve (Pruitt, 1966, Doorenbos
and Pruitt, 1975, Snyder, 1992). Qotdoo ta efatpuoipetpe cival KutaoKkevaopeyva
VUL Vit CUPPETEYOUY OTOV TPOYPUPHATIONS TV apdedoemy Bote va dempeitat i
vypacia Tov £6Gpove of emiAsda OV v PNV Apokuieital xatamdvnon Adym
£hsnymg vepol ota putd (Smajstrla et al., 2000). Exopéveg propei va Dewpnbet,
yopic Waitepo opdipa, 6L 01 Tupundve TEPayoVIES YoV apeknTén enidpucn
otov apoypappatiopd twy apdebocov. Epevveg fxouv deifer On vadpyel otev)
oyfon petald e Katavdimone vepol and ta Quid kat e efdtone and
EEUTIIGIHETPO THROV A £V GROTEAEL TV KUTAANAY Xl anoteleopatixn pébodo
L TV EKTIINEN T8 WANAETidpuone vepoh, QUTOD Kal KAHATIKGOV TapapsTpony
(Ertek et al., 2006). O Stanhill to 2002 avagéper 6t o8 nadadtepn Epeova Ppédnke
AMES 1 EEUTHICOOIWAVOT) TOV VROAOYIGTNKE pE T pEbodo Tou eEatucipeTpon THnov
A Ntay oyeddv tautdonun pe avti xov vrokoyiomke pe m pEbodo Penman. Or
Cohen et al. (2002) xat Stanhill (2002) os £pevves oto lopailh Smictooey otevi)
cvogénion petadd g efatucodwavons and my epappoyn me pedosdov Tov
eannsipetpon tirov A xkat mg cuvivacpévng pedodov Penman — Monteith katd
FAO. Xvpaepaopatikd n pébodoc tov efatnoipetpon wmov A TUpapever pi
afiomatm, g, dueon xa evkoin pedodoc vaoloyiopon e efatpoodaavonc
ava@opdc vad my apobindleon 6T yiveta MOT £QUPHOYN TOV TPOSILYPAPHY TOU
KUTAOKEVUO T GYETIKG e TNV EyKatdotaot Siunipnon Ka Siayeipion ton,

Yoy Ewova 4.1 arewoviletar ypu@ikd 1 emidpuon tov  KAMpauxov

RUPAPETPOV OTO EEATHIOIHETPO THAOD A.

MENETOHOIHEH THEY ENEPFEIAKHE QDEAEIAL ANO THN KAAAIEPTEIA TOY ENEPTEIAKOY 9YTOY
ZOPIOY ME EY®YH PYSGMIEH APAEYIHE
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ETo =Kpan x Epan

()]
Ewdva 4.1: Eribpaon tov xhpanxov napapitpov o satpuoipetpo timov A
torobeTnpivoy o akaAEpyTo £dapog (a) km oe xwhldpyaw avapopag (B).

4.3.1.2 Xapakmprotikd EZatpeipstpov Tomov A (PanA)

Tomor  efatoiperpov  vadpyovvy  molloi.  Iipepa  aEpOGGTEPO
gpmoonoeitar 1o efatpcipetpo trov A e Apspikavikic Metemporoyikiic
Ympeoiag (U.S.W.B. Class A pan) xat 10 AyOTtEpo  YPNOIHOTOIODUEVO
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101 4.YAIKA KAl MEGOAO! - YIIOAOTIEMOL APAEYTIKSIN AOLESIN

sCatuaipetpo tov Kokopavto (Colorado sunken pan). To efatpuoipetpo tou
Kokopavto sivar tetpayevo pe mhevpa 92em xa fabog 46em kat kataoxkevaletal
and yahPaviopévn hapapiva. Tomobeteitm péoa ato £3u@og £rol GOTE T0 YEilog
1oL va sival Sem adve ard my emedvela tov xepifidiioviog eddpoug Kt 1) oTdbun
610 E0OTEPIKO TOV Sratpeital o710 10 exinedo pe 1o Edapos.

Ze avribeon pe 1o efatmaipetpo tov Kokopavro, 1o efatpucipetpo tomon A
eivar e kuiavopikn kexavn. Kataokevaleta and yovpry, yahPaviapévn apapiva
pe Suaperpo 121em (1207mm) xar BaBog 25,4cm. Tomobeteitar mive o E0hv
Baon (Z0awvn awkéta) katd o0 pdro dote o mubpévag Tov va eival arolbTog
oprllovnimpévog Kat va anéyel axd TV emedveie tov eddpove 15cm xai om
CUVEXEIR TO E6UPOS VAEPLYOVETAL KATK UXd TN AEKGv £T01 OOTE Vi anéyel TELKG
Sem and tov moubpéva e X ovvéxew 1 kexdvn yepiletar pe vepd péypr Sem
Kato and 1o yeikog me. H otdbun tov vepod katd m Sudpkein rettovpyiag g
oVOKEVS SEV MPEMEL va TEQTEL kAT and ta 7,5¢m and 10 YEihoC TS AEKAVIG
(HNaralagepiov, 1994, Allen et al., 1998, Goodwin, 2000, Smajstrla, 2000).

To eEampuoipetpo A epodiiletal pe £161k6 Soyeio pérpnone me otabung tov
VEPOD 610 EcOTEPIKO Tou. To Soxeio autd eival KuTaokevUoPEVO 1d 10 1810 VAIKO
KUTAOKEDTS e aTd 1oV EEQTUGIHETPOL KUl arOTEALITAL URd ££1 SIaQOopETIRG PEP),
10 omoia Eivat:

7 0 colvag tov Soyeiov pe pixog 230mm ka Siaperpo 100mm, o omolog
neprhapfaver 4 tpimeg Swapépov Imm waE ovees HeTaEl TOVE Yia va PV
empealetar ) otalun péou otn Aexdavn,

7 10 KOWGKL Yia 10 o@paywope Tov coiive dwpétpov 100mm v va
APOCTATEVETAL TO VEPO péoa oto doyelo pérpnomg amé myv eridpacm twv
KAPOTIKOV TaPapETpoy, 10 0r0io 0To KEVIPO Tov QEpel omj Smm Kai ot
MAVE TAEVPE TOL Eival HOVIHG EYKATEGTHUEVO VTOSEKAUETPO UE MHOVGSES
HETPNONE iKOVE EKQpacuéves oe ivioeg kat mm,

e phavile xataoxkevaopévn and moivfivoioghopidio dwpstpov 100mm
na va KAeivel aepootey®s to doyeio pérpnong,

# TV Kokdva and avoleidmto atodit Swpétpov Smm kat Hyovg 170mm mwhvn
omv onoie TpocappolETal Kut KIveital Katd pnxog mg 1 akide pétpnons me
otdbung vepon,

MEFETONOIHEY THE ENEPTEIAKHI QOEAEIAL AIIO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
TOPTOY ME EYDYH PYOMIZH APAEYEHE
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» mv exide pérpnong otddung Tov Eival KaTAGKEVAGUEVT] LE TETOL0 TPOTO (OTE
va Kiveitat eAe0epa KaTd PiKog ¢ HETAALIKTS KOADVAC Kal

7 10V TAeTpa atov onoio elval Tpocappoouivn 1 axide pétpnong me otabunc
vepov (Goodwin, 2000).

4.3.1.3 ToroOimnon, Awnijpnan, Zuveipnen, Afjyn Merpiiseoy
To sEatmoiperpo tomov A apérel va tomobeteital mave o Kahdpyela

avagopds N tovAdpoto 10m and xallepynpévo £dagog evd TpEMEL va
repifdiietan and @payn ya va apoctatedetal axd Tig emokéyes Lhmv (Allen et
al,, 1998). To eEutpoiperpo apéner va tonobeteitar o amdotuom and xmpla,
howtée KutaokevEe, Sévipa kai ondnmote sivar mbavd va mpoxulicst oxiaon,
[pérer va tomobetsitar oe vmiveun Ofon omv omoie emKPATOLY Ol TUMIKES
Kapankés ovvbikes ™S evpvtepns aspwoyme. Aesv apéaer va tomobetsitan
arevbeiag o Towpévio, dogahto 1 fpaxo evd 6tav torobeteitul o akulgpynto
£dupog ta Qilavie Da apérer va Swatnpodvial o8 DYOS FaunAoTEPO urd autd oTo
onolo Ppioketar 1o efatpoipstpo. [lpéael va axopedyetal 1 eyKaTaoTact oV o
Oéoelg Omov vadpyer mbavomra va apaypatorombel axodow £1opor] vepon ot
hekavn tov eZetpuaiperpov (Novalynx Corporation, 2007).

INa m cuvopnon kaw dwatipnen tov efatpucipetpov thmov A apirer va
rapPavetan Wuaitepn pépyva. To eatpuoipetpo apéner va Samnpeitar Pappévo
oto yphua Tov (aonul petaddakd) evd Oa apérel va aropedyetar va fagetar oe
padvpo ypopua ywati emmpealetan n eatpuon. Avrifeta dtav emidyetar 10 Asuxo
popa pukpn exidpacn rapampeitar oty e€atien. Ou TPEREL va ATOPEVYETAL Vi
gpnoponoloivIat Aade ket Srupdpov ewddv ypaoa yat empedlovy my eZdrnon.
[poctacia and ta dhyn apoceéper n gprion opuxtod Belkon yaikol ae roocoTA
5-10ppm/L vepod o Aekdvn tov sEatiusipetpon 1 1 Zpion edikdv ahyoxtovov,
H avavémon tov vepol e Askdvng xat o oyolaotikde kubupropde me Ba mpémet
va ernavalapPaverar kaBe piva (Allen et al, 1998, Goodwin, 2000, Smajstrla,
2000). Qotoco, m xabnuepwny apaktkn Seigver 61t o xabapopodc  Tov
efatjusipetpov apéaet va yiveta kabe 20 nuépeg tepinov.

[Switepn apocoyn anuiteitar katd ™y cviloyn tov pstpioemv eEatons
and efanyuoipetpo tirov A. Or petprioeic apiner va Aapfavovral to apmi my idw

navia opa (9mp). H manpwen tov efatuioipetpov pe oyKOMSTPIKG Soyeio
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chapotonoel T opdipata pérpnomne. Amd to eEaToipETpo, oUNQOVAE PE TG
dwotacel Tou, aropaxpivovioy 1,141 vepod yua xdbe mm ardong mg otdbung
tov. Enopévae, éva oykopetpikd doyeio mov yopd 2,281 vepon sivar katdlinio ya
myv IApoor) tov efatucipetpov. H otdbun tov vepol evidg g Aexdvig apénet
va dumpeital oto Yyog tov apoavapépinke yati SlwQopeTikG 10 cEdApa ot
pérpnan mge eEatong eivar onpavtikd. Etor kale gopa mov emPaiietar minpmon
tov eEatuoipeTpov TPEREL 1) AVTIOTOLT) TOCOHTNTA VEPOD, T) onola amoteiel mv
eZayuon, va ovpminpaverar fog my évieln O mg pafdov évdedng (Goodwin,
2000, Smajstrla, 2000).

ITng meputtooe Ppoyorthoenv  araiteitar Wwitepog yepwopds. Orav
rapampnei Ppoydrrwon tote Ba apéret n AMym me pérpnong va yiver tavtdypova
pe TV pétpnon tov dyougs e Ppoxémtmonc. Ing rEputdOel EVIOvov
Bpoyortdoewy, ondte rapampeitar vrepyeilion mg hexavng tov eCatpuoipetpov,
TOTE PE TO OYKOUETPIKO SOYELD a@aipovpe vepd £me to onueio O, H eatuon 1012
givar 1 Swpopd petald tov Dyove Pponic Kat ™S MOGOTHIUS VEPOD ROV
apapébnke. Lng aeputtdoeis wov 1 Bpoxdmmon eivar pukp) 16te npooctifetal vepd
£m¢ my évoerdn O xar n e&atpion apoxvater and 1o dbpowopa tov tyous fpopic pe
mv oo TR vepol tov apootiinke oto eCatpuoipetpo (Goodwin, 2000).

Ewova 4.2: Metewporoyikog otabpog xa satpuoipetpo omon A,

MEMETOMOIHEH THE ENEPIEIAKHE (OEAEIAL ANO THN KAAAIEPIEIA TOY ENEPTEIAKOY @YTOY
LOPI'OY ME EY®YH PYBMIEH APAEYEHE
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4.3.1.4 Awdrkasio Yroroypiopov s EToe pe ™ Xpien Yroroyiotikon Moidov

Extoc and ) dwadikaaic Aiyme petpioeav, 1 pébodos tov satuaipetpon
anatel ) yvoon tov cuvisheon] efatpuoipetpov (Kpan). O cvviekeotic Kpan
SQEPEL avaAoya pe TOV TPONO EYKATAGTAONS TOV eEATHIGIHETPO, EYKATAGTUOT) OE
Edapoc mov  KaAUmTETl amd  KaAMEpyewr  avaQopdas 1) eykatdotacn of
axkaliépynto £dagog to oroio aepifdiistar and koilépyeee. 1a tov vroloyiopd
tov Kpan £govv dwrvaobet Suapopeg sfiodoeg ot onoisg Aapfavovy vrdymn myv
Ofon eykutdotaong v £EQTINGIHETPOV KAl OPIGREVONS KALPMATIKODS TUPAYOVIES
S AEPLOYNS ORMS 1) TAYHTNTA TOV UVEROV KUL 1] GYETIKT VYPUoia T8 aTpocpuipus.
And tig sbiohoeg mov Swupopphinkay o1 mhfov akpifeic otov vroloyoRd TOL
Kpan ava@epoviat TapuaKato,

Loy xepiatoor mov to eCatpioipetpo torobeteital o8 £KTA0T) IOV KUADATETAL A
Kadhgpyewn avapopdg ot Allen et al., (1998) mpoteivouy my ekiowon:

Kp = 0,108 - 0,0286u, +0,0422In(FET) + 0,1434In(RH ) _
~0,000631(In(FET)) In(RH .. @5
Yy aepintwon mov to efayucipetpo torobeteitul oe axaliEpynm Extaon nov
repifaiietar and kariiépyewe avapopas ov Allen et al., (1998) mpoteivovy v
ekiowon;:

Kp=061+341x10°RH__ -162x10"u,RH___ —959% 10" u, FET +
327 %10 u, IN(FET) - 289101, In(86.411,) = 106 x 10" In(86.4u, )In( FET) 4.2)
+63x 107 [In(FET)]’ In(86.41, )

O Snyder (1992) kan Gundekar et al. (2008) apoteivouv 1 e&icwon:

Kp = 0,482+ 24107 In(FET) - 37610 "u, +45x 10" RH __, (4.3)
va epappoletar o ENpIa kiipate pe péon emjow Ppoydéntmaon 850mm xai o
aEPIRTOOELS Tov o eEatuoipetpo sykabdiotatm oe akarlidpynto £dagog,

Ymy mapovoa épeova ypnoponominke n elicwon 4.2 yia 1ov vroloyiopo
tov Kpan vid mig xhypankes K kedlwpynukes ouvbikeg mov emkpatoly oty
aepoy) tov Aypoxtipatrog tov [lavemomuiov Ococaliag oro Beleotivo. O
VAOLOYIGROS TOGO TOV cuVIEAeoT] eEATIGIHETPOD GO0 Kat TS E£ATHICOSIUAVOTIS
avapopic apaypatomoninke pe m ypron vrorloyiotikoh @viiov MsExcel. H
oviloyll Tev  dedopfvev  Apaypatomooiviay  Npepnoing  £tol GOTE  va
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vroroyifoviar o1 avayKes TG KuAMEPYEWS Of vepd ava nuépa Kat 1O £0pPog
apdevone va eivan dvo npépec. Ta anatodpeva dedopéva neprhappavovv:
F oV taydTTa 1o avépou (Ux) EXQPAcHEVT GE m/s, 1) oroin PETpaTAL 6E DYOCS
2m ard MV EMQavew Tou £34povg,
» v péan oyenk vypacice ™S atuéoQaipis (RHuyen) EKPpaopévn we 10cootd
eal To1g EKato,
£ TV ardoTAcT] TS VMVENNS TAEVPAES Tov EEATHIGIPETPOL and EKTAGT) TOL
Kurontetal and yupnin Pracmon (FET) exppacpévn oe m. Lmyv napoica
epevva FET = 10m.
LTI REPIATAOCELS OV GEV LRAPYOVY Sedopiva TayhINTAS UvEHOD Kal OYETIKNS
vypuaciag téte o Kpan divetan and mivakes. O [livaxkag 4.1 diver pég tov Kpan ya
ddpopeg mepTTHOELS.

Mivakas 4.1: Lovteieotic eZatuoipetpon yie Sa@openikis OEosg Kul KMpPaTIKEg
ocuvihikes (Allen et al., 1998)

Keax EEATMIZIMETPOY TYTIOY A

<40%  40-T0%

uy (m/s}
Aalevig 0,55 0,65 0,75 0,70 0,80 0,85
<2 0,658 0,75 0,85 0,60 0,70 0,80

0,70 080 085 055 0,63 0,75

0,75 0,88 0,85 0,50 0,60 0,70

Migpioc 0,50 060 0,65 065 075 0,80
2:5 0,60 07 075 0,55 0,65 0,70
0,65 0,75 080 050 0,60 0,65

0,70 080 080 045 0,55 0,60

Teyupog 0,45 050 0,60 0,60 0,65 0,70
5.8 0,55 060 065 0,50 0,55 0,65
0,60 0,65 0,70 0,45 0,50 0,60

0,65 070 0,75 040 0,45 0,55

okd 0,40 0,45 0,50 0,50 0,60 0,65
loupds 0,45 0,55 0,60 045 0,50 0,55
>8 0,50 0,60 0,65 0,40 0,45 0,50

0,55 0,60 0,65 0,35 0,40 0,45

Andé m onywi wov vroroyiotel o Kpan pag mepioyms 1 yivel yvootoc axd
mivaka 1ot akohovBel o vumokoywopoc me ETo. Na tov vaokoyiopd mg
epuppoletar 1 mapakdrw efiowon (Snyder, 1992, Muralagepiov, 1994, Allen et
al., 1998).

MEMEZTOMOIHEH THE ENEPIEIAKHE OOEAEIAL ANO THN KAAAIEPTEIA TOY ENEPTEIAKOY @YTOY
LOPTOY ME EYOYH PYSMIZH APAEYEHE
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ETo = Kpan x Epan (4.4)
Onov: ETo eivar 1 e€atpuoodwanvor) avagopag (mm/d),
Kpan givar o ouvteheonic efatpuoipetpon (adidotatog) Kut

Epan givat 1 e€dtpon and 1o edatpaipstpo tinov A (mm),

4.4. EEATMIZOAIATINOH THE KAAAIEPTEIAL (ET¢)

e aum) mVv aaphypapo meptypapstar 1 dwdikacsic vroioyiopolv e
eatoodianvons me karliépyewas vad kavovikég ouviikeg (ETe). Or kavovikég
cuvifKee ava@Epoviul 68 KAAAEPYEIES TOV UVATTUCGOVTUL OF (APIGTEC UYPOVOUIKES
ouviikee kai cuvOnkec erapkolg edagixic vypacing, YmevBvpiletamt 6Tt on
petayspioeg A100, E100 xat Y100 déymxay mhipn Gpdevon evd n kahépysia
Siempiinke o (pIeT] AypPOVOUIKY) KaTdoTtaon (amovoia PHUKNTOAOYIKGOV Kl
eviopoloyikav  wpoofolav) kar emopfvex ikavomowovviar o1 apoimobioeg

vrokoyiopon e ETe.

4.4.1. ME®OAOI YITOAOT'IEMOY THE ET¢
4.4.1.1 Méfodoc rov Dutikot ZuvreieoTi
H sZayunoodwmvon e xullépyewns dapépser and v efatpicodianvon

avapopas cav GUVEREIR ToV Slupophy Tov Rupovctdlovy Ta JUpPaKINPoTIKG TS,
HOPQOAOYIKG  Kal QUOWOAOYIKG, amd avtd e xoiidpyewas avagopas. H
dwgoporoinon me ETe and v ETo exppaletar and 1o punkd cvviersot Ke
Kata TIpOI0 OV va SepoppaveTal 1) YEVIKT oo
ETc=Kcx ETo (4.5)
Onov: ETc giva 1) eZagoodanvor] mg kailiépyeac (mm/d),

Ke eivat 0 putikdg ovvieieonic (adidotatoc) Kt

ETo eiva ) e€atnoodaavon avagopas (mm/d).
O1 punixoi ovvteleotéc apoodopilovial Telpapanikd, Swpépovy and kallépyaa
oe Karhdpyela aiid kar ywo Ty b kelépyEla Sle@opoTOONVTAL KATd TI)
Surpkeia e Practikne aeprodov (Haralagepion, 1997, Allen et al. 1998).

4.4.1.2 Mébodoc Apeaov Yroroyiopot
H eEatpocodanvon) e kaliépyewae propel va petpnlel otov aypd and

perpiicerg me petaforns me edaguaic vypaciag pe ™V eguappoy wmobntipov
pérpnone edagiknc vypaciag kau pe Avoipetpa. H mo ouyva gpnoiporooipevn
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pebodog sivar avmy tov Sdokdv derypatoinyidy, tov vdatikol twolvyiov Kat n
pébodog tov  dvoipetpov  (MMaralapepiov 1997). Emyv  agpovoa  Epsvva
gpmowonomifnke wmonmipas pétpnons vypaciag e8agous 1 Aettovpyia Tov ooiov
Puociletar oy apyn ™ Snuovpyiag kat Siwddoong niextpopayviukol aEdiov
yipw and nhextpddia. O mebnmpug autds unoTeroVoE PEPOS EVPLOTE GHOTIHATOL
@pdevonC T YupaKTPIoTIKG Tov ontoiov avapéplnkav oo Tponyodpevo Kepdiuio.

4.4.2.1IAPATONTEX 11OY EMIAPOYN ETO ®YTIKO EYNTEAEETH
H eZatuoodanvor], 6mme opioKe 6Ta TPONYOUHEVE, AVILIPOCWIEVEL TNV

efanuoodiavor] ¢ KeAhépyews  avagopds. v guuikol  cuvieheotég
avuapocwrevovy My dpoporoinon ™mE edutpoodiaavons pag OROIUGONTOTE
AN kakhépyewas and mv Kkaerhdpyawn avagopas. Or gunikol cuvieheotéc
Sweépovy avidioya pe ™y KeAhépyewr xul aupovordlovy Swkdpaven katd m
Supkewr me Praotikng aeptodou. Ot nipés Tovg Sapoppdvovial avihoya pe Ta
Wiaitepa yapaxmpotikd me kale xuihépyewag, ng khpankés ouwvbikes mg
TEPOYIS MOV aVATTOOOETAL, TNV KAAMEPYNTIKY TPAKTIKT Katr 1) Suapkewr ™
practixng aepiodov. N nig emjoes xarlépyeies, emapdobetol apdyovies mov
emmpedalouy tov Ke eivan 0 gpdvog omopag 1 pdtevong, o pubpog avaatuéng ka n
aupvomra tov fpoyortdocny kat tov apdedosav xatd to appxkd orddio
avanroing me kahhiépyeas. Itic moiveteic yoprodotikés xuAlgpyeiss o Ke
emmpealetar and tov apiBpd tov komdy. Adye tov Sw@oporomicemy autdy 1
digpeivnon tov QUTIKGOV cuvteleoTdv YiveTal Katd Kamyopies xellepyeubv
(Heralapepion, 1997). Yaevivpiletar 611 oy rupovou épsuva ypnoiorominke
10 £TNO0 £apvd YUTIO GOPYo Kul exopéving Hu axorovbicel avalvon tov PLTIKOD
CUVIEAECTI] ETHOWOV KAAMEPYELDV,

4.4.2.1 Lrdowa Avarroing Kabigpyeog

O emoieg kariépyaieg aupouc1dlouy S1apoponoinet TmV UpaKTPIGTIKGOV
oug, Kuplmg g TPog 10 RooooTd KdAuyng tov £ddgous Katd T ddpkew ™S
Practixic mepiddon. Arotéieopa avmic e Swgoporoinone sival kade gutikd
oTadlo va Fupakmpiletul ard SWQOPETIKG QUTIKO GUVIEAEGTI] KUl ETOMEVOS
Supopeninn eEaroodiamvon.

Eradio 1°: [epiodoc eykardotaons me kurlépyaas. Xpovikd 10 ot@do
avtd tonofeteitar v mepiodo omopdc 1 pitevong e kailiépyeas Kt Suapkel
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o0 000 araTeital Ta EUTE va Kahiyouy Toaoatd Emg 10% me emeavelas Tov
edapove. 1o otddo avtd 1 eEatcodanvon rpoépyetar xatd nepinov 90% and
mv eEatpon tov vepolh and to £dupog xar katd 10% aad ) Swavor and toug
puTikong 10ToNg Xt avEdvetal dtav o1 fpoyortdoelc xavf ot apdevoelg eival
auyvés. H ryr tov Ke yua 6ho 1o at@dio | Bewmpeitar otabepy.

Eradio 2" [epiodog xipag 1 tayeiag avartvéne Xpovika to otddo avtd
torofleteitar v mepiodo mov 10 TOCOGTE PuTOKELLYMS TOL £dapoug eivar 10% xut
Swapkei 6hn Vv nepiodo Evrovng avaatuing Tov QuTON £mS GTOV 1) PUTOKAALYT TOV
edagoug yiver mapng (70-90%). H ny tov Ke oto otddo 2 dev eivar otabepy
arhd petafarietar petald pog ehdypeme nipng (mov eivat o Ke tou aponyobpevon
otadiov) kat pag péyieme (mow givar 0 Keg,, y1a my mepopi).

Eradio 3% Lrado Swepdppomone me rapayoys 1 otado pione mepddon.
Xpovikd 10 otadio avtd torobeteitar myv aepiodo avBopopiag xa oynuancpon
tov kaprdv. H nip tou Ke oto otadio 3 eivar otabepn kat ion pe myv péyiam npn
tov Ke (rocoatd gurokdivyme 100%) evi apoodopiletal nepapanxd ya kade
KaAMEpYEW Kat Teployn) yieti on khapankes ouviikee enmpedlovy onpavaka my
Supdpma] Toug,

Eradro 4% [epiodoc mpipavone. Xpovika 1o otddo avtd romobeteital katd
v nepiodo Tov ApayHATOTOEITAL 1 WPINAVET] TOV KUPRGV Kal OLOKANPAVETUL [HE
v cvykopdn. H nipn tov Ke oto otddio 4 dev eivan otabepn kan apoadopiletar
TEWPAPATIKG Ve Kabe kadliépyela Kal xeproym.

N myv xelaépyewr tov obpyov omyv aepioy] Beleativov (Proioyikée
KUkhog 130 nuépec and v TANPN EYKATAGTAGT TOV QUTOV), COUQOVE UE TIC
KUAMEPYNTIKES, apdevTiKeés Kut AOWTES TEXVIKES dayeiplome g Keilépyawg, n
Sutpxewa tov otadiny avartoing etvat:

» otadwo 17 0-33 nuépeg and ™ oropd.,

7 otado 2% 34-61 nuépeg and m oropd,

7 otido 3 62-110 nuépeg arnd ) oropd Kt
F otado 4% 111-145 nuépec and m) onopd,

Imv apuypankomta ot gunkol ouwvieheotic mupovoutlovv e ouvexn
petafoirn and to eHTpopa péxpt ™ cuykodi kut £xouv m popen me Ewwovag 4.3
(Muralagepiov, 1997, Allen et al., 1998, Bos et al., 2009).
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Ewdva 4.3: Auxipavon gutikod cuvisisot) Ke kaddpyswg oopyou katd o) Suipkeue
e fhaotkng mepoddon.

4.4.3. ME®OAOI YIIOAOTIEMOY TOY K¢

H efampoodwavon me kadépyewg vroroyiletar, ommg npoava@ipinke,
roramiacaloviag v ETo pe tov Ke, dnhadn 1o ovvieleoni nov sxgpaler )
Owpopd petald TG KEAMEPYOUREVIC EMQAVEWS Kui TS EMQAvews mg
Kuhhépyeae avagopas. N tov vrokoyopd Tov QUTIKOD OCLVIEAEOT) E£)0LV
Sarvmwdel Sdpopeg pEBodOL VIOLOYIGHOD TOGO TOU ATAOD PUTIKOY CUVIEAECTY)
600 Kkat Tov dSuthov. O anhds pUTIKGS oVVIEAEOTIS eXQpGlel TOo0 TV eEaTpion and
TV EMPAVELL TOV £APOVS GO Kt TNV SLamvoT| artd Toug PUTIKODS 10TONE.

4.4.3.1 Yrohoyiopdc Tov Aurhov Punikot Zuvvreheon] (Keg)

O Smhog QUTIKGS CUVIEAEOTIG  amOTEAEITAL anrd S0 empuépovg PuTIKONS
ouvvieheotée, Amd avtodg o évag exgpalen ™y efdtuon (soil evaporation
coefficient, Ke) xat 0 devrepog my dumvon) (Paoikég puuikos ovviedeotic, Keb).
[a tov vroloyopd TV gZpNCHoTOWHVIOL Ol Tapukite efwwhoe (Allen et al.,

1998).
Kc = Kcb + Ke (4.6)
h 03
Kb = Kebyy, +[0.04(U, —2)—0.004(RH ,,, _45](?} 4.7
= Kr(Ke,, - Keb) < f. Ke, (4.8)
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Kc, = ma)<{l 2+[0.04U, -2)-0.004RH,,, ~ 45)(%—] } {Keb+ 0.05}> (4.9)

Onov: Kcb: Puoikdc punkde cuvieheonc (adraotarog),

Kebguny: faocikos punikos ovvieheotic tov 3™ otadiov avarméne (Ke mid) 1y o
Pacikég ovvtedeotic tov 4™ otadion aviamtoing (Ke end), (av sivar >0,45)
rapfaverar and wivaka (FAO 56)

Uy péon npn e nuepiows taydmras avépon o Oyod 2m mave and my
EMQPAVEIR TG KUALEPYEIRS avapopdc Katd 10 otddio péang 1) tehxie aepodon
avartoing otav lm/s<U;<6m/s, (m/s),

RHin: péon Ty m1g EAGAOTNG NHEPTIGIIC GYETIKIC VYPUGIiUS Katd 1o 6Tido
péong 1 el meptddon avartuing 6tay 20%<RH i, <80%, (%),
he: péco DYoc LTAOV Katd 1o oTadio peong 1) TEAKNC asprodon avartuing (and
FAO 56) 6tav 20%=RHy;in=80%, (m).

Ke: ouvteieotnig eEdtpuiong tov edagkon vepol (addotatog),

Kepa: péyiom npi tov Ke petd and fpoxdnrmon 1 apdevon,

Kr: cuvizheotic peimong me efarpone mov efaprata and 1o alpowotkd tyog
VEPOD ow aropakpivinke and 1o empavaiaksd £dagpog,
few: TO TP OV £8GPoVE oL Safpéyetal 1) extiletar apdevan 1) PpoyxdatmoTn Kat
divetar and v oxéon f=min(1-fc, fw) omov o rapdyovrug 1-fc (0,01-1) exppaler
10 TOGOOTO TOV EdGPOVS oL dev oridletal 1 Sev UIOKHADTTETUL KA1 O TapdyovTag
fw exgpaler to tjpa tov eddgovs rmov Swufipéyetar und apdevon 1 Ppoydrtmon
(0,01-1).
max: 1 HEYIGTI] T TV TAPAPETPOV OTIC AYKDAES,
min: 1 shanotn nun petald v xapaydviov -fo xa fwv.

O Paoikog punikde cuviereonic (Keb) opilerar mg o Adyogc e ETe mpog myv ETo
Otav 1 empavewe tov eddgove sival Enpiy kat eropives 1 efdtion and avt
ehiot, arhd n edapix) vypucia dev umoTeAEl AEPOPIOTIKG FUPAYOVTH Yie TV
avartin me xelépyews. O ouwvieheotic efanuone touv  edagouve (Ke)
vrokoyileta £ppecu and 1o edaPikd vepd TOV TAPAUEVEL OTO EMPUVEILKO E0UPOC.
O vroroyiopds avtde Paciletar otov APOGHOPIGRG TOV TREPTGION VHATIKOD
wolvyiov. O SwwAOS GUTIIKOS CUVIEAEGTIIS YPNOIHOTOIEITUL OTOV APOYPUPUATIOND
apdedesmv pe uKkpod edpoc apdevang, o Aertopepeic peiites wolvyiov edapikon
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11 4. YAIKA KAI MESOAOI - YTIOAOTEMOL APAEYTIKON AOZEON

VEPOD Kt of vOporoyikES perétes. [ tov vaokoyiopud ammrovvial roriamiol

TREPTIOI0L VTOAOYIGHOL Kt 1) %pT|oT) NAEKTpoVIKOD vroroyiot (Allen et al., 1998).

4.4.3.2 Yrohronopioc Amiot ®urikod Lvvrerser (Ke)

O amkdéc ogunkog ouvvieleomic  exppaler ™ Swgopomoinon g
eCatuoodanvonic mg kudigpyeras (ETe) and aut m¢ KalEpyalas avapopis.
Xpnowonoteitat oo oyedacpd, dayeipion kat apoypappanopd twv apdeiceny
Jauning ovpvomrac. Na tov vaoloywopd tov amawteitat va sival yvooti n
£ZaTOOAnVOY) avapopas Kat 1 eEuTpicoSievor] TG Kellépyelas Kat otav eival
TVOOTES aVTES ot 610 mapapetpot 0 Ke apoxintet and 1o miiko mg ETe dux myv
ETo (Maralapepiov1 994, Tyagi et al., 2001). O vrokoyiopds tov Ke yivetar ava
BEKUNUEPO 1) VA PvVa Kat Y1 TOVS VIOAOYIGHOUE amaitovvTat apibpopnyuvn Kot
nhextpovikdg vroroyiotis (Allen et al, 1998). H eZatuoodaavon avagopig
vrohoyiletar eite pe m ypon efwmoewy (pébodor Penman - Monteith,
tpororompévn pébodoc Penman — Monteith katd FAO, x.a.) eite pe myv gpion tov
eZatoipetpov. H eZatuoodianvon mg kullépyewag vroloyiletar upeca and my
egiomon Tov véunikov wolvyiov, 1 oroia eival:

ETe =1+ Pe+Cr—(RO+ DP)+SMD (4.10)
Onou: I: rosdémta vepod tov npootifetal 6to £6apog pe apdevon (mm),

Pe: m@élyun tosdmra vepob xov apootibetal oto £dugog pe Ppoydatwon (mm),
RO: 7oadmTa vEpo IOV AROUEKPUVETUL A0 TO £6aQOS PE EMPUVEILKT)

azoppor] (mm),

DP: rocdmte vepolh 7ov aropakpuvetal and 1o £6apog pe Pubii smjnon (mm),
Cr: ovpfloir} Tov vadyeion vepou (mm) Kut

SMD: Swgopi vypuaiag 610 £dupoc petasd Siadoyikmv HETPGEGY HE TV ypTjon
aefnmipoy (Soil Moisture Difference, mm). Otav i Swugopd me aphme urxd myv
Sedtepn pérpnon eivarl apynnixa) 1o1e otov Tomo 4.10 n nun g SMD hapfdavetan
HE apynTIKS Apdonpo evd dtav 1 dwopd avtr sivar Detuan Aapfavetar pe Betkod
apoonpo (James, 1988, INaralapepiov, 1994, Mastrorilli et al., 1995, Itier et al.,
1997, Ertek, 2006).

And v rocdmTa vepol ov apoctiberar oto £dagoc pe Ppoydértwan (Pe)
povo éva pépog amofmkevetal oe avtd. To vadiowo pépog tov vyovs Ppoms
pavetar  Aoyw  eEanuong, emoavewkne  amoppons, Pabiic  Sufnome  won
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eCarpoodunvonic (Bos et al., 2009). Otav 1o vwyog fpoxng eivar mepimov 20% e
eEatnoodamvong avapopas tote Bewpeitut apeintén. Otav 1o vwyog fpoxne sivar
HEYAAOTEPO TOTE 1] WOGOTNTA VEPOD MOV yAveETal w¢ exPaveky arxoppor (run off,
RO) gEaprarar and myv éviaon mg Ppoxme, ™y khion tov aypon, tov THrO TOU
eddpovg xal Tig vapuviikéc Tov WWMTES, TV ToodmTa vepol mov &ival 1dn
arobnkevpévn oto Edapoc kat axd 10 mooooTd edapokdiuyme. Ievikd n
smpavelnxT) aroppon propel va BeopnBel undév 1 propei va BewpnBei 6T anotehei
rocootd ™m¢ Pe ywtl xatd e aepnt@oeig Ppoyontdoemy peyding Eviaong Kai
oyoue Ppopic (Kavie va mpoxkaifoovy amdifie vepon AOYm EMQAVEWKNG
anopponc) T0 EMPAVEIEKS oTphpa e8dpong avamknpovel TV vypucia Tov £m¢ TV
véaroikavomra (Allen et al., 1998). EZmv mapotou &peuva n Ppoydmtmon
onotednrote Kl av ouvéfn, katd my fraotia) aepiodo, rolkaniacdamke pe éva
cuvieheot] weeipomrac 0,8 orndte to vadkowmo Bewpifnke ardiew Aoyo
eEatong xvpine.

Ze mepurtOOEIg Eviovig Ppoxomtoong 1 Gpdevong, N AEPIEXOHEVT VYPUsic
Tov empavewkon edagoug eivar mbuvd va vaepPei my véatoikavomta. e avt
MV AEPITTHON [ TOGOTNTA VEPOD EMITALOV TIG EMQPUVEWIKIS UROPPONE YvETL
we Pabi diqBnon (deep percolation, DP) (Allen et al., 1998). Zmyv aapoiou
gpevva 1 Pabia Svifnon BewpiBnke apeintéa yatl oOpPOVE Pe TIC PETPOEIS TNC
vypaciag edapove, avm) dev Eentpuce TV véatoikavotnta oto Paboc Tov evepyod
PLOCTPOUATOC.

H ouvuPorn tov vrdyewov vepolh (capillary rise, Cr) cvviboe Bewpeitat
apeintéa. Otav o vrdyeog vépopdpog opilovrag Ppioxetal oe Paboc pxpodtepo
TOV TPV PETPOV Kat To Edapog £xer Kahr] dopi) TOTE mapampeital aviywnoT Tov
vEPOU Adym Tprroedev gavopsvey. Otav napampeital T0 Quvopevo avtd, o
GuvorLkGe GyKog vepol mov vpioTatal Tprkoedn aviynor cupfdier onuavnka
oty dwypaven tov PLosTPONATOS Kal ETOUEVHS oIV KaAvym pépoue arnd ng
avayxkes v utdv ot vepod (Bos et al,, 2009),

INa tov vokoyopd Tev apdedoemy axmreital N yvaon me roedTTac o
VEPOD OV UROPEL va suykpamoet éva £dupoc petalld e vdatoikavomrag (FC)
Kot tov enpeion poviung papavens (PWP). H rosdmta avni tov vepol ovopaletat
SuaBéoun vypaoia (Available Soil Moisture, ASM) xat vroroyiletat and ™ oyton:
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ASM = %x ASW x RD 4.11)

Onov: ASM: diabioun vypucia £ddgove (mm),
FC: véatoikavomra tov edagoug (%x.p.),
PWP: ompeio pdvipng papavong (%x.p.),
ASW: pawopevo eidikd Papog edagove. Mpoxvaterl and 1o ankiko ™ dwipeong
e Quvopevns mukvimrag tov eddgoug (Bulk Density, Bd) n onoia exppaletat oe
griem’ S Ty AuKvOTITA TOV VEPOD (1 grfcmj}. (aedrdoTuto),
RD: pabog prloostpdpatog (mm).
H Swhéoym vypasia emmpealetar xuping and ) o kat Ty ven Tou £ddgous.
levikd, ta appddn (ehaepd) eddpn eredn otpayyilovy KaAd E£xovv pukpn
dwbéoyn vypaoia (70-100mm/m), akorovbolv ta thudan (péong cbotaong) pe
Swbéown vypacia 100-150mm/m kat TEL0C ta apytAdon (ouvektikd) pe Srabéayn
vypacic 150-200mm/m. Ot tipéc autés efval evBEIKTIKES Kt TIPEREL TAVTOTE Y1a TOV
opdo mpoypappaTiopd Tov apdedcemy v vroioyiletat 1 Swbiown vypaoia tou
apoc apdevon aypol. H oyfon 4.11 ypnowonowital ong REPIAITOGE OPOYEVHV
edagav. Tmy apadn opog ta yeopyikd eddpn eivar Sluotpopéve Kut ETOPEVOS 1)
Swbéown vypaoia Bu apéaer va vroloyileraw ywe kdbe orpdpa yopotd, Ta
Elinvikd edagn rapovaialovy dapopetikn Swwotpopdroon ava 30cm aepizov
Qo1600, 01 KaAMEPYEIES propolv va ypnoiponomoouy dueca pépos me ASM. H
rooodmta avt ovopdaletar weéipn vypacia xat divetar and my oxéon:
USM = F x ASM (4.12)
Onov: USM: weéhyn vypaoia (mm) Kat
F: ouvieheotic ogelipdmras (addotatog)
O ovvieheonis o@ehpdmras  empedletar  and  Qunikovs, edagikobc  Kai
KAMATIKODS updyovtes evd ot Tipés tov xupaivovtar arnd 0,30-0,65 oe cuvihikeg
TOV EVVOODY TOV AEPIOPIONS TS MOELING VYPACINS Kal HAOPEL Vi PTAGEL TNV TIN
0,75 dtav or ovvBikec evvooliv v aviEnuévn oeélun vypasic, H wo@éhpn
vypaoiu gival 1 rocdmTa Tov vEpPoL ToL APEEL Ve anobnkevtel oto Edupog pe
xabe apdevom (IMaralapepiov, 1994),

[N x@Be mocoTIKT| EXTIUNGT) TOV PEAHOD GTE GUTE VEPOD sivil amapaitnTo
o peiemnmic va yvopilel ta yapaxtpiotikd tov prlootpopatos. H katavopr, 1
mokvomta ket to Paboc tov kipov dykov twv plev eivarl pepikd and ta
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FAPUKTNPICTIKG 7OV TPEMEL Vo Eival yvmotd yia Tov vroloniopd mig dubéoung
vypaaiag. H Ldvn tov prlootphpatog xabopiler xutd xipro Aoyo 1o péyebog mge
edapikn)c deEapeviic mov TEPEREL TO YPNOINO Yo TC KaAlEpyewss vepd., Xta
aeprocdTEpa QUIE o1 pilec Toug sival CUYKEVIPOREVES 0T0 EXGVE HEPOS TS ChVNG
tov prloctphpatos kovia ot faon tov utod. Lo adpyo £xet Ppedei 61 o pieg
tov pravouy ot Babog fme xar 180cm (Dercas et al., 1999) evd yia 10 Kahapmoxl
(ouyyevég mpoc 1o abpyo putd) £xer Ppebel o1t on pilec Tov pmopel va grdcovy ota
idra enineda Pabove (IMaralapepion, 1994). Loy rapovoa pevva to péco Pabog
100 evepyol prlootphpatos Bewpifnke 6Tt frav 600cm Ty Tov APOEKVYE petd
and Savorén ppeatiov kat napampifnke my 61" nuépa petd my onopd.

Me Baon myv nepanive oyéon 4.11 apaypatonominke o vaoloyiopds g
SMD petadh dwdopnkdv apdevosmv. Avarvnkotepa, avii me FC ka1 tov PWP
ZPNOOTTOIOVVIAY 0L TIPES TNE E6AMIKNG VYPASiag OV KUTaypaYOVIaY and TOug
astnmipeg apv and kabe apdevon. Me Paon avtéc nig petpnoeic vroloyiloviay n
roaOTTA TOV VEPOL Tov arofnkedoviay 1 EALewme und 1o £8apoc, ['vapilovrag my
roabTa ToV vepolh nov yopnyninke pe @pdevan kot to weéipo vyog Ppoxic
(Bpoyomtwon exi cuvvieheom) o@elpdmrac) kar rapfavoviag vadym o6t 1
cuvpPori) tov vadyewv vepol kar N Pubid Suiinon frav apekintées vIooYioTKE 1)
ETec. Me mv epappoy ¢ oyons 4.5 apoadiopictnre 0 QUTIKGS GUVIEAESTIS THV
HETAyEpioE®V OV apdelnkay elieippatikd kabe 11 nuépeg.

4.4.4. YIIOAOTIEMOX THE ET¢ - YIIOAOTIEMOL AOLEQN APAEYEIHE
O vroloyiopds me ETe yiverm oe téooepa otab pe ™ yprom

vIoAOYIoTIKOD PUALOL MsExcel.
Bripa 1% Appka vroloyiletm n eatpicodanvol] avagopds pe myv yprion
eatjusipetpov THrov A, dnme avapépinke oy rapaypagpo 4.3.1.4.
Brjpa 2" KaBopilovim ta otdde avantuing me xailépyeag, 6amne avagipbnke
oy napaypapo 4.4.2.1.
Brjpa 3% Yroroyiletar o anhdc gunikde cvvisheomic, ommg avapépinke omy
napaypapo 4.4.3.2. | hapPaverar and wivaxes.
Brpa 4% Yrohoyiletar n ETe and my sgiowon 4.5,

Oame £xer §on avapepbei | ETe exppaler nic andAeies pug KaAMEPYEWRS O
vepd. Emopévec 1 apdevnikn 86omn Oa apémer va eivar tovAdpoto don kar o
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115 4. YAIKA KAI MEBOAOL + YTIOAOTTEMOE APAEYTIKOIN AOZEQN

andieies avtés. Qotdco Ba apémer va Inebel pépyva £161 GOTE 1 GUVOLIKY
rocoOTNTA VEPOL o Bu eQuppOCTEL oTOV aypd Vi KUADTTIEL TIC SIAQOPES UNMAEIES.
Ztov dpo «urd@ieresy neplapPavovial oL IPayYHATIKES ATOAEIES TOV CLOTHHATOS
apdevone, i moodtnta vepod 1 onoia apoopiletar v Ekaivon ardtov Kot pia
emaifov roodTTa vepol ard mbavd cpdipata pérprone me eSarmong and To
eZatpuoipetpo tHmov A Adym S okiuons mOv APOKAAOUOE £V TPOCTATEVTIKO
biyrv mov okérale ™ Aexdvn tov £EaTOIHETPOV £TO1 (IOTE V& QTOPEVYETAL 1)
kabodog atnviv Kat 1 agaipeon vepol and avn]. TuvoAKG o1 «an®ALIES) QUTES
evoopat@inkav ot éva ouvteaeot) 0,09. O ovvieieonic autds evompatd@inke oto
cuvieleat efatpioipetpov (Kpan) o onolog Siapoppdbnke ato 0,77 (mpaypankn
Ty} Kpan = 0,68 6mec mpokiatel and HETPOES Tov Tpaypatonombnkay yia mmy
aepoy touv Beheotivov). 'Etor 1 8don dpdevong yw mg petayepiosig mov
apdedTnKay TANPOS VROAOYIGTKE and TNV oyion:

Dn = (Kpan + 0,04) x Epan x Kc - Pe
Ed

Omov: Dn: 1 8dom @pdevone v g akipug apdevdpeves petayepioeg (Y100 kat
E100) (mm),
Kpan: givai o ovvieheonic eZatpaipetpon (adiaatatog),

(4.13)

Epan: givat n nuepiiow edtpion and to efatpoiperpo omov A (mm),

Ke: givan 0 punikde ouvieheomic me karhiépyeiag (aduiotatog),

Pe: weéipn Ppoyodntmon (mm) kat

Ed: Pabpic anddoong tov suempatos otdaydny apdevong (Ed=0,95, udidoturog).

H 86om apdevong e Tic eieppanka apdevopeves perayepioes (E70, Y70, ES0
kat Y50) nrav 1o ywopevo tov Dn eni toug ovvieieotég 0,7 xat 0,5 ot omoio
eEéppalay 1o 70% xat 50% 1oV avaykdv ™5 KaiAEpyewas oe vepd, avriotoua.

INe tov vroloyopd e dupkewg otdydny dpdevene armteital va sivan
Wwotd 1o opaio tyoc Bponis mov epappoletar and 1o ovompa apdevens Tou
gpnowonoeitat. Ta yapukmponika oV cvaTiuatog apdevong (atdydnv) mov
apERel v yvopilel 0 peiemmis Yie v vrohoyioet 1o wpuio vyog Ppoyic eiva:

~ 1 rapoym tov kibe otardxm (L/h),
7 0 apipds stadaxtipov avi gutd (adidotatog) Kat
£ N 10ar0YT TV GTAACKTIPOV £ TOV oTaiakT@dpov cmiiva (m).

METTETOMNOIHEH THE ENEPIMEIAKHE (MDEAEIAL ANO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
ZOPTOY ME EY®YH PYEMIEH APAEYIHE
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Emmifov tov rapamdve oToyEioy anaiteital 1 yvhon 1oV anooTioemy oropas n
QUTEVETS Kt M) UKVOTTA QUTELGNS (apBpoe putdv eri e ypapwis omopac).
Enopévec, dtav sivanr ywootéc m mapandve rapapetpol, 1 didpxewe apdevang kat
10 mpraio hyoc fpoxnic vrohoyiletar and ng axdrovbes oytoeig:

r=% (4.14)
Dh= S‘:”;r (4.15)
b 4

Onouv: t: ny Sudpxewa apdevang (h),

Dn: 1 86am apdevonc (mm),

Dh: o opwio vyoc Bpoxic (mm/h),

q: mapoy) orarakm (L/h),

St N WwarOY TOV QUTAOV ETL TS YPapMNS oTopds 1) @vtevans (m),

Sr: 1) wunoK TOV YPUppGOV oTopas 1) piteveng (m),

n: aplpog oTohaxTipov avi 500 ypappés YuTov, 0 onoiog divetal and ™ oxion

St
- 4.16
n 2% Se (4.16)

Se: eivar n wuroy] TV oTtwhoxTipov exl Tov  oTtaluxmeopov  colijva

(adrdotatog).

O apbpdc tov apdevoewv xabopiomke pe Phon mv apuktiky ™S vyning
GLVOTNTAS GPIEVONS Kal COPPOVE PE auT) To 80pog apdevang Ntav dvo nuépes. H
cupvn) ataydny apdevon (1 m¢ 3 apdevoeg ava efdouddu) dev emmpéacav myv
rapaywyn Kaprodotikon adpyov (Ravelo et al., 1977, Faci and Fereres, 1980). H
oupvi) apdevan (evpog dpdevong 3.5 Muepes) pe cvoTiata Gpdevong LYMANS
axpifsiag 1a omola spapudlovv 1o vepd apdevene vrd yaunhi micon eiye o
amotéhecpa mv avfnon me nepaymyns keprodonkon cdpyov (Bordovsky and
Lyle, 1996) evé oe xahiiépyeir TOpaTRS 1 ouyvi) undyswa otdydny apdevor eiye og
amotélecpa Ty aninen me aupaywyns (Phene et al., 1987).

4.4.5.KAOOPIZEMOL EYPOYE APAEYZHE TOY EYOYOYE EYETHMATOZ

Ty aepintoon e petageipiong A100, n dudpkewr kar n ddom dpdevonc
kabopiloviav amd KMPaTikong Teplyovies, and QUOIOAOYIKONE THPAYOVTES Kl and
ta yapuxTpoTikd tov eddgove. Orme éxer avapepbei, 10 £vQLES oo
apdevong katéypage mv petafoin me vypuciag Tov £dagovg Kat Edve EVIOAT Y
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117 4. YAIEA KA MESOAO! - YTIOADTIEMOZL APAEYTIEON AOZE(N

mv autopa évapsn me dpdevang kabe popd mov 1 edagux vypacia Eptave To
Kutdrato kabopiapévo dplo (24% x.0) kat eppdnle my apdevan 6tav 1) edagiky)
vypaoia Eéprave my véatoikavomta (32%k.0.). H edupuai vypaocia petafdiioviay
avihoya pe T Kapankés ovvbikes mov emxputodoav TV Aepiodo wov
pecoiafovos peTadd Twv apdedoEmv aAld Kal and TS QPUOIOAOYIKES avayKES TOV
puton 6mme avtés kabopilovtav and m uoloioyikn dwpoporoinet tov utol oTo
id1o ypovikd Saompa. Exopéves, n d6an apdevang, n dudpkewd me kal 1o £Opog
apdevong kabopiloviav avihoya pe ) perafory mg vypaoiug eddgovg xm
napoveialay Saxdpaven.

Qotoco, E£apene va  yiver £€Aeyro¢ Tov E£0povg @pdevomg ma TV
ehaotomoinon tov mbavoy epdipatog va pecorafel peydhog amBuos nuephov
petall Tov apdeioemv pe To evevEs obotpe. O heyyog Ipaypatonominke pe tov
vroroyopd Mg mpukTikig ddong apdeveng, ya kdbe wiva me apdevrtikic
aepddon (lovvio, Tovio, Avyovsto xar LeatéuPplo), myv onola dev émpene va
vaepPaiver n aubpowotik npepnowe efutpucodanvon petald dvo  Swdoykdv
apdevoemv. [a tov vrokoyiopd e apakTkng 0omg apdevons aratteital va eival
TVOOTES 01 aKOLoVBES TUpaUETPOL

7 Yburtoikavomta tov eddapoug (FC),

# Inpeio poviung papavongs (PWP),

# Babog pllootpdpatog yia kibe pijva mg apdevnikng aemodou (RD),

» Tuvieheonic eEavinong vypaaiag (F),

# [logootd Swfpoyns tov edapoug (P)

7 XupakmpoTnika ovetiuatos apdevons (rapoym q, aptbpde otehaxtipov avi
outd n, Pabudc anddoone cvotmipatos Ed ka wanoy) otalaktipov exi tou
ayoyo eQuppoyng, Se),

~ Anooticelg onopag 1| eoteveng (Sr),

7 ATOGTAGELS TV QUTOV el ™E Ypappis oropas 1 eitevong (St) ka

# Méon nuepnow eZatusodaavon i kabe piva me apdevtkic neprédon and
e Sedopfva  TPONYOLUEVOV ETOV  TOV HETE@POROYIKOD otabuod  Tov
Epraompiov Newpyuc Yépaviuaic (ETd).

Egapuéloviag nig aepandve rapapétpous ong oytoeic 4.11, 4.12, 4.15 ka1 4.16
K AapPavovrag vadym nic tipég tov MMivaka 4.2 apoxintet o [Mivakag 4.3,

METIETOIOIHEH THE ENEPIEIAKHE (MPEAEIAL AIO THN KAAAIEFIEIA TOY ENEPTEIAKOY ©YTOY
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Mivaxag 4.2: Tyég Sedopivioy IOV ax@TovVTaL Yt TOV UTOAOYIGHE
mg mpaxtiic Séome dpdevone.

PWP :
(w0} ! imin)

32,68 18,50 0,40 0,55 1 1,00 0,75 559
32,68 18,50 0,50 0,55 I 1,00 0,88 6,16
1

|

ETd

32,68 18,50 0,60 0,55 1,00 1,00 5,28
32,68 18,50 0,60 0,55 1,00 1,00 31

I0¥YNIOX IOYAIOE AYI/TOX LEIV/PIOXE

56,72 70,90 85,08 85,08
3284 41,08 49,26 49,26
1,80 1,80 1,80 1,80
18h 14 22h 49 2Th 22 27h 22'
=6 =6 =0 =13

1 Tmcal o ‘s e =

Onov: S$t=0,12m,Sr=0,8m, Se=0,8m, q=2,3l/s xar Ed=0,95,

4.4.6.1TPOT'PAMMA APAEYIHEZ
Apbdgvon amaiteitat 6tav 1 Ppoydémrmon dev emupkel Y va xaliwer Tig

avaykes mag  xarhépyewag oe vepd (undieieg Adyem  efatpcodiamvorc).
[potapykoc otdyoc tov apdeicsmy sivar va epappdloviar Eykapa Kat 1 §oom
apdevong va eivar avni wov axarteitat kabe popd. Loppmva pe doa avapépbnkay
rupanave oyedlaomKe 10 RpoOYpapupa oTaydny apdevone yw xdbe petayeipion
(extog ™ avtopame A100). To apodypappa otaydny dpdevene apyle 6tav Ta
Qo eiyav péso Oyog 0,5m (téin lovviov-apyéc lovkiov) kar ohoxinpovovray
péoa Zenteufpiov. To mpdypuppe otaydny apdevong mg petaysipiong A100 eixe
my B gpovikny Sidpkela aepizov pe avtd Tov vIdhowmwy petayepioeny. Qotdco
N nuepopnvia Evaping kar AMEng tov SregoporoodvIay aviioye pe m Zpoviki
onypy mov o metntipug kedopile Ty EvapKTpa Kan KATAANKTIK nuepopnvia
@pdevamnc.
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119 4.YAIKA KAI MEGOAOL - YIIOAOITEMOE APAEYTIKON AOLEON

Katd myv dudpxewa and m onopa me karlépyeiag kar pEypl va EEKIVIOEL TO
apoypappa atdydny apdevong o1 aviykes ™G KellEPYEWS O VEPO KaAdhrTovIay
pe ™ pébodo tov katwoviopov. Mo 10 oxomd avtd ypnowomonjinke Kavovi
e Ppoymc, To omoio siye mupoyn 35,5m’/h, mieom Aewoupyiag 5,0Atm,
ouapetpo dwPpoynic B0m xar vyog fpoymic 18mm/h. O apdedoeic apylav petd ™
onopd xm Sieproveay péypt T UTE v axoktioouy péso dyog 0,5m. O apipoc
1oV apdevoeny autov kabopilovray axd ng xApankes auvinkes kal bwitepa ard
g fpoyortdosig mov emKkpaTOVOAV TNV LPOVIKT] AEPI0SO and ™ omopd péypt A0S

louviow,

METIETONOIHEH THE ENEPIEIAKHE QOEAEIAL AMNO THN KAAAIEPTEIA TOY ENEPIEIAKOY €YTOY
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KE®AAAIO 5°
YAIKA KAI ME®OAOI

5.1. EIZATIQrH

Zra mponyobpeEva TEPIYPAPNKE 1) EXIDPUCT) TS EMPAVEIRKNS Kat vrdyEag
atlyonv apdevons oy avartudl Kal Ty Iapayo ko) a me kedhépyeias.

Y10 kepdhaw autd, aeprypagetal 1) pébodog ov ypnoporonjinke ya TV
HOVIEAOROINOT TV RAPAYOYIKOV  YApEKTPIOTIKGOV ¢  KalAEpyelag.
Yrevbopiletar 6T ta  mapuyoylkd  yopakmMonika ¢ Kellépyewg  mov
peiemifnkay oty mapovea Epsuva sivar 1 petafoln Tov YOV TOU KEVIPIKOD
oteliyons tou @uton, 1 petafoin tou deiktm puilknig emedvewg (LAIY kat
petafory me rupaymyne Enpic Popdlac. To apdfinpa 1o omoio Da apoxbyEel
eival TOAVTEPUPETPIKG Kat evioves pun ypappuiko. [ myv enihvon avtod tov
apofinpatoc o N ypuppkod  poviého  ypappxogomnke pe  Kat@Ainhovg
HETUOYMUATICNONS KL 0T CUVEYELR GTO YPOUPIKG poviého ypnotporoniinke 1
pébodog g molkamiig maiwdpdpmang (Multiple Regression). Yta exopeva Ou
avamroylel n Oewpeia me andic ypappuxng raiivépopunong 1ot dote va aroxmiel
n axaitovpevn Oeopnrua Paon e ™y avdloon, Ketavonorn Kal sQapupoy me
ROMAATANG YPappIS Telwvdpounons oopgove pe v orole apaypatonombnke n
eEaywyn tov poviEAmy yia kale apukmponko e KaAMEPYEWS,

5.2. EMIIEIPIKA MONTEAA

e nohha apofiipata, 6vo N aeprocdtepes petaPintéc cuvdtoviun Byyevog,
Kat eivat arapaimro va egevpebel n @hon avn)s ¢ oxfone. H avdhvan pe m
pEfodo e ruAvSpopNong eivat pua TERVIKT Yi HovIEAOTOINGN Kat £peuvi petaéh
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dvo N aepwocotépmv  petaPintév. H o aviivon aeiwdpounone pmopel va
ypnoiorombel i va kutaokevuatel fva poviého mpifieyng pac petafinnig
(hyog puton, mapaymyn K.a.). Avtd to poviéio avtd propei va ypnoiporombel yia
mv fednotonoinon tov wyvikov kaikigpyeae (Montgomery et al., 1999). lNevixd,
1) RAAWVSPONGT YPNGIHOTOIELTUL IKUVOTOMTIKG OTIC REPITTMOEIS TOV 1) EEUPTIHEVT)
petafinmy Y eivat rocotikn, akra propei va gpnoporombet e£icon ikavoromtika
Kl yia TowTIKES sEapmpéves petaffintéc (Montgomery et al., 2003).

O Galton, to 1886 ypnowonoings 1ov Opo aviiven aulvapounons os jia
gpyacia omy onoia perémoe ) oyfon petald Tov HYOUS TV TATEPESmV (X) Kal
tou tyoug Tov uidv (y). O Galton apocdppoce pa ypapn] EAaiotmy TEIpaybvoy
ota dedopdva tov cuvélele yia va Ipofriyer To YOS TOV VIOV GO TO HYOS TOV
rateEpadov, Avaxdhioye 6TL 6Tay 10 VYOS TOV AATEPGdMV fTtay Tave urd 10 PEco
Gpo TOHTE Kut 10 VYOS TV DIMY TaV TAve ard 10 HEGO Opo wAld o1 160 adve o
GUYKPLoN HE TO DYOS Tov ratepdduv. Aviiotoyya aroteiéopara Ppélnkay kat v
oym wov frav Kate axd 1o péco 6po. Etar 1o dyog tov vy wrahivépopiiinken
Evavtt tov pécov Opov. Eropévec, o Galton avapépinke ot ypapun ehayictmv
erpaydvey ovopalovtds o ypapp rakvdpdunons (Montgomery et al., 2003).

®a apéner va toviotel om o Gauss to 1821 oto épyo touv “Theoria
combinationis observationum erroribus minimis obnoriae™ datdnwos 1o Bedpnpa
OV EAa IO TOV TETPAYOVOV Kat OTL 1) KaADTEPT] AREPOATITTI EKTIHNGT] OTO YPUHIKO
raiwvpopukd poviého, viorowitat pe m pibodo tov shuyiotov TETIpayOVOV,
Yijpepa 1o Bedpnpa avtd ovopdleta Oed@pnpae tov Gauss-Markov, S0t o Paaog
Andrei Markov dnpooicvoe ot Pooia to 1906 éva avdloyo Dedpnua, tov £yive
yvootd om Aven amd myv Metdappaot) tov ot leppavikd pe  Titho
“Wahrcheinlichkeitsvechnung”™. Andé 1o 1950 kau evienbev to Oed@pnua avtd
nayiovetat wg edhpnua tov Gauss-Markov, EE avtod énetan 6m 0 Galton 1o 1886
yvopile o 1o Ded@pnpa tov Gauss. H Dewpeie tov Gauss nave om pibodo tov
shayicTov tTETpayGOVOV eixe Nén dnpooieutel and tov ido 1o 1809 yopic dpme va
aepiafer kar my tpomomoinon e Bewpiag ov yvoon] og edpnua tov Gauss-
Markov. To 1804 o Legendre oto épyo tov “Nouvelles methods paw la
determination des orbites des cométes” mepiEypaye exiong ™ pEbodo twwv
shayiotov etpaydvav. O Galton émee pvnpovedinke rapatave axhdg eiojyaye

tov 6po “regression” oty 64N ddikacia mg pebddon v EhaicTov TETpayOVEOY.
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123 5. YAIKA KA MESOAO! - AIIAH FPAMMIKH NAAINAPOMHEN

H ypugixn) aaeikovion tov npov pag petafinmic (v) oe covipmen pe pa
deitepn petafinm) (x) oe SvadiieTato CUGTIHE GUVIETAYHEVOV SIVEL TANPOPOPIES
e tov pdIo pe tov onolo cuvdfoviat o1 dvo avtég petafintéc. To ypaonpa
ovopaletar Surypappa Swomopas xar ouvvifmg ta onueia (Levyn npdv) Sev
aeprypapoviar akpif®g and xamowe popeNg xapmavin. Qotdao, pAOpPOHHE v
vrofécoupe 6TL 0 pEdog Gpog ™mE Toyaiag petafinmic v oxetiletal pe 10 X pe pua
oxEon TG HOPPIS:

Hyy =B, + Pix (5.1)
Omov 1) KAion xat 1 andotact) me arxd v aZova X'X ovopalovial GUVIEAEOTES TG
radwvdpdpnone. O kardAinioc ponog va yevikeboupe o éva mbavd ypappukd
poviého eivan va Oewpiioovpe OTL 1 avapevopevn Ty y sival e ypappuk
eEiomon tov X, arhd e pua SEdopEvn Ty Tov X 1 apaypaTiky Tpn y kabopifetan
and ng pEoes i ™G eEiowang tou ypappkoh poviélov mpochitoviag fva
gaio 6po opdipatog (£). Tote ) eiowon 5.1 raipver Ty popei:

y=p +Bx+¢ (5.2)
Mmopovpe ve  ovopdcovpe wutd  TO HOVIEAD  amrAd  YpapKe  pOvVTELO
auhvdpopnene exedn Exet pa povo aveEapnymn petafrnmy | ralwdpopo, Torkis
QOPES Eva POVIEAD ORMG TO Raparave propel va apoxiyer and pa Dempnr
oyfon, ouvwibwe, Opwme, armrsitar fpevva. Otav 1ty tov X eivin
apoxalopiopév, o tuygaiog rapayoviac & oto dei16 pépoc me 5.2 xabopiler tig
1 eg tov y. Av vobécovpe 6Tt o pécog Gpoc kat 1 Sukbpavan tov £ eivar 0

Kt 07 avriototye, TOTe:

E(Y|X)=E(p,+Bx+e)=p, +fx+E(e)=p, + fx (5.3)
Hapampovpe 6Tt n oxéon 5.3 sivar i pe v epreipua) oxéon 5.1 1 onoia
apofxvye axd ) peritn tov dwypappatog dwonopds. H petafintémra (f
Slaomopi, variance) tov y dobéviog tov x divetar ard T oyton:
VarY | X)=Var( 3, + fx+ &) =Var(p, + fx) + Varle) =0+ o’ =0’

H perapinromra o kabopiler Ty Slaxipaven tov Tapampodpevey Tpby

? givay HIKPO Ol UPUTPODHEVES TIHES TOV Y fpioxovial Kovid

y. 'Eton, 6tav 10 @
o1 YPappT, EVH 6TaV T0 6° £ival PEYAAO Ol RUPATNPOVHUEVES TIIES TOV Y URELOVV
onpavikd axd m ypap. Exedi to o eivar otabepd 1 Suaxdpavon tov y yia ke

) tov x eivar 1 b Eropféveg, 1o mpaypatikd povigho melwdpdunons

MENETONOIMLH THE ENEPFEIAKHE QPEAEIAL AITO THN KAAAIEFTEIA TOY ENEPIEIAKOY OYTOY
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My =004 Bix elvan e ypappn péomv npdv, 6mov 1o YOS TG YPAPPIS
ruiwvdpdpmene i kdbe Ty} x eivar akpifdg ) avapevopevn Ty tov y ya to
ouykekpipuévo X, (Montgomery et al., 1999).

Yta aeprocdtepa apuypanika apofinpata ot npés mg dwapopag vyovg (),
N xkion (By) xa n peraPintomra 1| Swonopd (6°) Sev sivan yootd ol
amauTeital Ve vroloyiotony and Seiypata dedopivay. H avidvon ralwvdpdpunong
gival pua oviioyl and otanonikd epyaheia Y my EXTIUNGT TOV TEpapsTpoy Ton
povréiou rahvdpdunone. Eropévog, avmi n kebopopévn eliomon aahivopdunong
1 HOVTELO aAvEpOPNONG XPNOIHOTOIEITaL TUMIKG Yia TV Tpdfieym peilovikav

rAPATNPHCEMY TOL Yy 1] Y@ TV exTipnon g pfone ardkpong yw fva
cuykekpiévo exizedo x (Montgomery et al., 2003),

5.2.1.METAEZXHMATIEMOI £E EYOEIA FPAMMH
Zoyvd avakaAOTTovpe 6TL Eva HOVTELD TaAWVEPAHINGNE OV TEPLYPAPETAL URd

evfeia ypappy me popeig 5.2 eivan axatdiinio exeadn 1 npaypanxn eficwon
rawdpopnong etvar pn ypappuki. Mepicéc gopég 1) pun ypappukéma paivetat
ontik(g and to Sudypappa Swonopds evéd of Ghhec rEpIGOGE; Adyom
aponyovpevne epmepiag 1) vroypappopivng Bewmpiag sivar yvootd ek tov
APOTEPOV OTL TO POVIEAO &lvat un ypappikd, ET¢ REPUITOOES aUTes e pn
ypappukty egiomon propel va exgpactel pe pa evbeia ypappn ypnoporoéviag
tov Kat@iinio petaoympanopd. Térow pn ypappixd poviéia  ovopdlovial
£0OTEPIKA Ypappkd (Montgomery et al., 1999),

MNMapadeiypata un ypappuikdy HOVIEA®Y Ta ofola elval ECOTEPIKG Ypappkad
Bewmpodviar ta poviéha mov reprypapovial and exbenikés efiomoeg. Avtod tou
OOV T POVIEAN EIVUL ECMTEPIKA YPUPIIKA @O PAOPOUV VIt EXPPAGTONY aRd
ypapx) egiowon pe hoyapilpikd  petacmpatopd. e mollis MOANTAOKES
aeputdoeg eivar duvatd va ypmoporombody morlES SQOPETIKES  TEXVIKES
petacmpanopon ye v ypappkoromPel e eEiomon. Toy mapovoan Epsuva
£QUPROGTNRE 0 hoyapBkos petacmpanopds kat yprnotporoniinke o dexadikoc
royapibpog (Montgomery et al., 1999).

5.3. I'PAMMIKH ITAAINAPOMHEH
H aepintmon ¢ aniig ypappikne malvdpopnone aepiapfaver éva axhod
aakvdpopnm) 1 ekt X ka e efapmpévn petafinm) y. YroOérovps 6t
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125 5. YAIKA KA MEBOAOL - ATAH FPAMMIKH ITAAINAPOMIEN

oyton mov cvvdésr v petafinm) y pe v avefdpmn petafinuy x sivan
YPapuKT kar Exer m popen: v = f, + fix+ £, dmov 10 & eivar 1o oyaio oedipa
pe péco opo 0 xav petaPinromnra o, Ta oyl oQAApaTe avnotoloiv oe
SWPOPETIKES  UpUTNPHOES Kau emiong yivetat 1 wapadoyy oOm eivan  pn
avayenfopeves Tuyaiee petafintéc (Montgomery et al., 1999),

livetar ) rapadoyn 6n oviiéyoviar n Cevyn npdv (x; ,y;), 6mov i=12,...n
katd ™ Supkewr pag fpsvvac. Avtd ta Cevyn TGV propovy va rapaotadony
TPUPIKE Kat va dHeovy 1o ddypappa Sieoropls. And 1o Sudypappe avtd yivetal
p TP EXTIUNOT] Yl TO GV VAAPYEL KATows popeis eElomon Tov v IKavorosl
1 dedopdva, L1dxoc e amhnig ypuppikie raiwvdpopnone eival va yivel extipnon
v ouviekeotav 3, kat i xatd tErow poémo Gote va apoxinrtel eubeia ypappn
ov va kavorowel xakivtepa ta dedopéva. O Ieppavds emomipovag Karl Gauss
(1809) mpoétewve or ouviereotés B, xat f; va vroloyiloviau £ror dote va
ehpotoromlsi to abpowopa tov wIpaydvey v kabetwy anootdoemy Tov kale
Cedyoue npdv (X L,y) and v extpdpevn evbeie ypappn. To kprmpo avtd
VAOAOYIGHOD TV GUVIEALGTOV Tukvipdpunons ovopdletar pébodog tov ehagiotov
wrpaybvov, O n zapampioes oto deiypa exppalovrat and o) oxion:
vy, =8, +pPx +&, i=1,2,..n (5.4)
Evi to abpoopa tov tTeEtpay@voy TV aroaTAcEMY TWV Tapatpioeny and my

apaypank eSionon ralwvdpdpnorng divetar and v oyion:
L=Y¢&'=3(,-B,-Bx) (5.5)
-1 i=1

e myv ehapotonoinon mg oxéong (5.5), auipvovpe T1¢ TpHOTES RUPAYHYOVS O
7poc Tig mapapsrpous Bo kan By, kat 11g eEI0GVOVNE TPOS TO PNOEY.

6{, B A A
= L ==2 - - =0

aﬂn |ﬂ‘.<ﬂ| ;(yf ﬁ(? ﬁl xr)

(“;L n i i

— L ==2 E =i — =0

op, lﬂ...ﬂ, = O &b s

O ,4;30 Kt ff, anotelody nig exnpunples tov fy xat 3.

Amhonowdvtag T sElomoeig (5.6) TpoxhrTovy 01 TupaKdtm sEIGOoELS |
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! =l (5.7)

ﬁi,ix. +4, ix.’ = i}'.x. 2x, %-‘3

"fi.ﬁﬁ.lZ::-‘f-:i-"- n i‘,x. [ﬁo]z 38 7

i=l =] i=]

O1 efiodoeic 5.7 kahovviar kavovikés efomoeic (normal equations) kai 1) exiduon
TOV GLETNHATOS aUTdY bivel v extipnon tov fiy xat By, Ano oy oyéon (5.7)

APOKVITEL

B, =y-B,x (5.8)

| z(ZIJ ot B9 |

B, == = — = =—2(5.9)
'E-I:x‘!_ r—ln

XD XA R

Onov y =l x=2 S :Z(.r. -3y, -7). 8, = Z(,\' =) .
n n

=l il

LOHQOVE IE Ta TUPATAvD 1) EKTIHOMEVT Ypap] Taiivépopnong stvat:

y=By B (5.10)
kat kibe Cevyapt tipdv ikavorowi ) oyéon:

yo= ,{3+ fi‘ x +e,i=1,2,.....n

omov ¢, =y, - ‘. Kat xaheitar vaorowmo. To vrdlowo TEPYPAQEL TO OPEANL GTOV

RPOGSIOPIGUO TOD HOVIEAOD Yia TNV i Rapampnon 1ov y, ORm¢ @uivetar oy
Ewdva 5.1 (Montgomery et al., 1999),
¥

. Hyx =y:ﬂu+ﬁlx

x

Ewiova 5.1: Areikovion 1o perpipévey iy, tov ektiunDEvioy Tipév Kat tov Tpumy
TOL CQPAAPUTOS
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127 5. YAIKA KA MESOAOL - ATTAH TPAMMIKH HAAINAPOMIEH

5.4. IAIOTHTEE TON EKTIMHTPION EAAXIETON TETPATQNON KAl
EKTIMHEH TOY o*

O OTATIOTIKES o Tes TV EKTIUNTPUOY ehayiotov

TETPAYHVEHV /j,, Kt {j, sivat £0Koho va aeprypagoiv. YaeviopiCetan 6Tt £ye yiver n
rapadoy) Awg 0 Gpog Tov GoEdApatog £ oTo povieho y=f + A x +& sival a
togaia petafint pe péco 6po 0 km petaPinromra o°, Agob o1 TES Tov X sivat
xabopropéves N y propel va Bewpnbel om eivar e oyaia perafinn) pe péco dpo
My = B, + fixka petafintémra o’. ‘Etor o1 pég tov B, kar By eEapravia axd
TS TAPATPOVHEVES THEC Y Kol EROPEVES Ol EKTIUNTPIES TwV  EAayicTmv
WIPAYHVOV TOV GUVIEAEGTOV Raiwvdpounone propovv va Oewmpnbodv emiong

toyaiec petafintéc (Montgomery et al., 1999).

Na my avdlven tov bontjtov tov f, propel v emwlel 6t enedn

10 1, cival Evag ypapukos ouvavacpos TV TUPATIIPIOEMY Y, 1] UVAREVOREVT TUT
TOV TPOKVILTEL O EENC:
And m oxgon (5.9)rpoxdnren:

D RICERES -
py=t—=3Cy, om0 C =—"t"—

_ Mim-ay ¥ (x, - %)
Apa:

E([}, ] -g¥cy, ) =S CEy,)=3C (8, +Bx)=B3C +5, Ellcr

i=1 i=1 i=l i=)

Al ZC, = 0 ka1 ) ave oyton yiveta

=l

__ S -5k, Sl -ik-x 3-8 Sl - %)
E[ﬂl ] =0+ .I'q; %‘( = ')‘ < ﬁl e i( '}': = )(jl = . 7
X, —x) 2. X =x) Z(,\" ~%)

=4,

=l

Ly rapandave oyton apoostiinke o 6pog - x, Z(x, -%)=0

=l

‘Eron mpoxvater ot
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E{ﬁ]:p‘ (5.11)

Kau ) exnpirpe A, sivan évag apepdinam extpntpa me fy.
Exiong n f, sivan apepéinmo exupntpu g Po. plypan and oy 5.8 égovpe:

Bo=yV-H % xar

E[f?.,]= E[; —ﬁ.f]= E(ﬁ)—fE{ﬁ.)= E §:’* ~%p, =5 —5p, =

(8, + i)

=& -3, =4, E + B -px=h,

n

‘Etou mpoxdatet 611

E(ﬁo]=ﬁn (5.12)

[Ma v petaPintdémra me ﬁ , spyalopucte o eEg:

‘Exovpe m ogéon
B, = > C.y, ondre
=]
Var[ B J =3 Clot =T —= (5.13)

ﬂ:l =y- )él == —_?Z("y’ = Z[l —(_',.?]_1-" = Zd,y' , Omov d, = LS -C,X
n n =l n

Apu:
. - 2 2 1N g2 ref ] Y o1 26X 2
Var| B, |=Y d}o* =’y d} =a’ Y | —-CF| =0’ Y | 5-——+C3* |=
=l =l W1 AR n
=g’ l—U'?"L =O’{1+§—l]
n Z(-",‘i): no o,
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129 5. YAIRA KAI MEBOAOL - ATIAH TPAMMIKH NAANAPOMHEH

Kl ETOPEVOS: I’ur[,{}o]=a"[l N ] (5.14)

-
‘Eror nf, eivar  apepéiyam  exmpfjrpia g adnbunig mapapétpov f,. H

ovppetaPintémra tov Togaiov petafintéav f, ko g, dev sivar 0 xan propei va
detglel 6T
o’x

S

a

cov(B,.B,) =~ (5.15)

[Ma va Apokiyouy CUPREPACHATE Y TOVS OUVIEAEOTEC RuAiwvdpounong Po
xat iy axarteitan va vrokoyiotel 1 petafinromra o zov epgaviletal oS oYECES
513 xm 5.14. H mapausrpoc o 1 omola anotehei myv peraPintoma tov
opaipatos £ ot0 povitho g moAwdpipnone, avukatortpiler my  tuyaic
SWKDPavVET) YOpO OO TV APAyRatiky ypappn waiwvdpopnons. Ta vadrowma

€, =¥, =y, IPNCIHOTOINVIaL Y TOV VROAOYIONG TG extipnon tov o, To

alpolopa oV TEIPAyOVEOY TV VAOAOITMY 1| T0 dbpolopa TV TETPAYOVEOY TOV

apdipatog eival
SSe=Xe’'=>(y,-») (5.16)
i=l i=1

Mmopei va deyybel 6T avapevopevn Ty} e 1o alpowspa EIpaydvoOy To0
opaipatog SSg eivat:

E(SSp)=(n-2)a” (5.17)

5(5-3)
Erono® = o (5.18)
oo = = :
n-2 n-2

=

Kat 10 &’ £ival pua apepdAnTn EXTIRTPIE TOV 67,
Qo1060 MO EHYPNOTES ATOSLIKVDOVTAL 01 EEIGMOENS:

SS, = Z[} -(/}°+ B x. ]] ? Z[; —FrBI-BE ]" s

= il

= Z[() -9)-B,(x, - i)]z = Z[U -5) - B(x, - %)Xy, - .V)] =Y (-5 -85,

1=} =l
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ko av Ocovpe pe S = ”Z y,“ =N _}‘- = Z(_\', ~ ¥)’ TOTE PROPOVHE Vit YPAYOULE
(el
SSE=Syy- B, Sxy (5.19)
H extipnon tov o’ propei v gpnoponombei omy ediowon 5.13 yx va
APOKOYEL pia EXTipN G Te petaPlnrdémras me khione Py kaw ooy egiowaon 5.14
i Ty extipnon me petafintomrag ng andotacng Py and tov afova x'x. O
wipayovikés  pilec tov extyoppiov g petafintémrac mouv  apoxdaTouy
ovopdalovim extpdpeva otalepd opdipata me kiiong ) ko mg Slapopac Hyoug
Bo avriotoyga, Emy anin ypappukt] taiwdpopunon 1o exupopevo otabepd opdipa
e kAiong By kan mg Sagopag vyoug By avtiotonga, sivar

S,w.)=J::=—’§—

S.(B.)=

Onov o vroloyiletar and my oyxfon 5.18 (Montgomery et al., 1999).

5.5. EAEI'XOI YHHOOEXZEQN AINTAHE FPAMMIKHE ITAAINAPOMHEIHE

‘Eva enpavokd xoppdn oty apoondlewa va yiver eakpifmaon me axpifewg
EVOC HOVTIEAOD RaAvOpOpNoe aroteisi 0 EAEYYOC TOV otunioTikGOV vrobicewmy
GYETIKG JE TIC TUPARETPOVS TOV HOVIELOD Kal TV KeDopopd ouyKekpiévov opiov
spmotooivie. Xtov éleyyo e vadbeons na tov xalopiopd me xAiong xai
anootacne and tov dfovae X'X me evleiag evig povidhov malwdpbunong
hapPavetar veoym 1 emaifov aupadoy OTL T0 oPdipa £ TOU poviéhov axolovbel
Kavovikny xkatavopn. Eror, 10 opdipa £ axolovbel kavoviki xair aveddpmm
Katavopi] e péoo 6po 0 ka peraPlntomra oF [NID(0, o)] (Montgomery et al.,
1999),

5.5.1LEOAPMOIH TOY T-TEXT
Yrotifetan 6m anarteital va yiver EAeyyoc g vadleong «y kilon me evbeiag

ROV TPOKVATEL RO TNV EGUPUOYT] EVOS POVIELOD Tadvopounans sivat ion pe pa
otablepd Pyon. H xatd@iinin éxeppaon mg mapandave vadbeong sivar:
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131 5. YAIKA KAl MEBOAO! - AITAH I'PAMMIKH [TAAINAPOMHEH

Ho: B1= P10 (Mndevuai vadbeon)
Hy: Bi# Pio (Evarhaxtikr) (5.20)

H fi, aROTELEL YPappIKd ouvBLaoNd TV ¥, Kavovik®v petafintdv, dpa arxoteiel

KavovixT KATavouT Kat n TUIOTOUEVT) petafinm
51‘ aé| a q
X= :{ J = ﬂ; Py, ﬂ‘;ﬁ' givat TumomompEvY Kavovik petafino.
i ’

A 5
H mooémra dpag -2)0" axorovbei ya X xatavopr pe n-2 Badyoig shevbepias.
=

A

l'_ﬂ_l.
o
JS =
Enopévee, 1 nocoémra: (= = <A - Ay axohovfei pa t (Student)
(n-2)c’ g
__0:__ i lq“
n-2

katavopn pe n-2 Pabpovg ehevbepiac. M tom] arewdvion mg t (Student)
xatavopns paivetan oty Ewova 5.2,

,/“\\
/f -\ Mapiog amoborts s Hy
/
[ 1/
/
/

Tlepuoyg} axdppuyg T Hy ‘ Tepuoy axbppryms me H,
na exiazbo onuAVKOTIS A | na exirefo anuavikitas a
g / | \\\ ﬂ_

1 | 2

i £.4=2 | +"’ -1 t
27 r | 0 NN

Ewdva 5.2: Tomk) anewovion me t (Student) xatavopnic.
Eropévig 10 otanonuxd xpumipo To axokovbei t (Student) xatavopr pe n-2

Pabpovg erevbepiag yw my vadBeon Ho: fi= Pi o xar vrokoyiletar and m oyéon:
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T = lﬁl-ﬁll{l - ﬂl_"al,n (S.ZI)

o
3

a’

a’
Su JST

H vadOeon Hy: Bi= By o anoppinteta drav ]ru| =1, O emiaedo onpavnkoT)Tag

o, Ty ekiowon 5.21 o nupovopacmic arotelel 10 THMKG oQdipa ™S KAiong Kat
£161 auT| propei va ypapei:

T, = M (Montgomery et al., 1999).

Se(f,)

Avrtiotora yue v andotacn mg evbeiag and tov aova twv x 1 vadbeon Oa
eivat: @) arndotaon e evbeiag mov TPoKHATEL b TV EQUPHOYT EVOS pOVTELOD
rukwvdpdpnene and tov Gfova twv xeivar ion pe pa otabepd Boor. H xatdiinin
EKPpaoT) TS Tapandve viadbeong sivat:

Ho: o= Poo (Mndevikn vrddeon)
Hy: Bo# Bop (Evariaxtii) (5.22)
To oraniotikd Ty vrohoyiletar and ™) oyton:

T = gﬁn___l’u_.u - bn‘ﬂo.o (5.23)
i) s
\l n ‘S‘xl

Kat 1 pndevikn vadbeon amoppintetar dtav |r',|>-rﬂ . Xy efiowon 5.23 o
=2

RAPOVOPUOTIG GrOTEAEL TO TUMKG oPdipa ™S andotuans Po (Montgomery et al.,
1999).
M iwitepn repintwon sivar n otadepa i =0 ordte n 5.20 yivetun:

Hy: py=0

Hy: pi#0 (5.24)
H vadbeon avn) anotelel 1) onpavikdémta me aokivdpounone. Otav dev eivan
duovam) n andépprym me pndevikiie vaobeong (He: Bi=0) téte eldyetan 1o
CUPAEPAGHE OTL OBV LAAPYEL YPappukn oxfon petald tov X Kat y 1) 6T ta
ouyKekpiéva X 6ev eEnyodv ixavoromuikd v petafintdmra tov y. Avribeta
otav amoppintetar 1) pndevikn vadbeon (Hy: f=0) tote efdyetanr 10 ovpadpacpa
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133 5. YAIRA KA MESOAO! < ATIAH TPAMMIKH NAAINAPOMHEH

on ta x e€nyouv kavoromnikd v petafintéma wv y. Aadppryn g Hy: Bi=0
umopei exiong v onpaiver eite 6T vadpye evbeia IOV TEPIYPAPEL IKAVOTOITIKG TO
HOVTERD, EITE OTL KeADTEPY TEPLYpa@l] TOV povieiov Ba propolos va yivel axd v

spappoyn peyaiivrepne talne roivmvipov (Montgomery et al., 1999),

5.5.2. EOAPMOI'H ANAAYEHE METABAHTOTHTAL (ANOVA)

H avilvon me petaflnémrag sivar pe dhin pébodoc kabopiopon mg
onpavikdémras me reiwdpounone. H dwdwasia Paciletar otov kabopiopd
EKEIVIG TG AUPUMETPOL TOV EIVaL 1) ONUAVTIKOTEPT] Y@ TV AEPLYPaQy] TOL
povighou. levikd v avaivon rapullaktukOTIAS REPYYPAPETUL and TRV akdiovin
eEiowon:

>0 -5F = Z[J“;) +i(}’, -y, ]J (5.25)

=l o=l =]

Antd g 60 roodmTES 010 SeE10 PEpog mE 5.25, 1) APOHTY, TEPIYPAPEL TOCOTIKE TNV
petafinromra tov v, 1 onola efnyeitay and v evbein g rakwvdpdumong evd n
dettepn Aepypagel roconkd v petafintomta twy vroloirmy mov dev ebnyeital

2
"

and my ypapp me aakwvdpdunone. Zvviboc pe SS, = Z( ¥ - _;',] aEPLYpapeTal

=l

t0 apaipa touv abpoicpatog TETpayOVEOY TOV vroloirwy, 0 onoio fye n-2
Pabpovg erevbepiag, xar pe SS, =Z[ j!;}) to alpowpa TETpUyOVOV TS

=l
rakwvdpopnong, 1o onoio £xet | Pabdpd ehevbepiac (Montgomery et al., 1999).
Tovtopoypagixi 1 5.25 ypaepetar and m oyéon:
S, =55,+8S8S,
(Ohven perafoin=Tlaiwdpopna) perafointYxoroum petafors) (5.26)

omov 1 rocoéTNa S = Z(), —;)" anoteiel To ovvoiikd alpolopa TeTpaydvoy

i=)
TV ¥, 10 onoio £xe n-1 Pabpoig ehevdepiag. Tmy rapaypago 5.4 Ppifnke otu

S5 =8, - }f, S, Advoviag w¢ ampoc Sy mv aponyodpevn efiomon Ka

hapPavovrag vaoym myv 5.27 apoxdatel teAkd ot SS, = );Il S,
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S8 N 3 3
Mnopei va arodeiydei ot l{—’-i] =0, E(S8S,)=0"+fS,,. Eniong propei
n -

9. < .
va derybei o1 ﬁ’- Kt E§~"— eivar avelapmeg ¥ toyaiec petafintic pe n-2 kan |
o’ o’
Babpd elevbepiag, avtiotoryae. Eropévec, otav n pndevikn) vadbeon (Hq: = 0)
yivetar amodexkt) tote 10 otationkd Fy axohovlei F xatavouy pe 1 xat n-2

Babpone erevbepiag ka vroroyiletar und my oyton:

X{  ss,
' MS, .
!‘I:I = ‘|’ = ‘]‘ = 1. R L omov (vi=1 xat \r;=n—2) (5.27)
X: 8§, 8
v, n-2

H vxébeon He: Pi= 0 amoppinteta 6tav: |f|- /,,,.. O eppnmic kau o
rapovopactic me eEiowong 5.27 ovopdloviar péoa tetpayova (Montgomery et
al., 1999).

Avagépinke, oy apy] ™g aapaypapon, 6T avilvan mg petafinromrag
givar e drhn pébodoc xabopiopon g onpavokoéTTae e raiwvdpdpnong
EVaALOKTIKY) TOU L-test, 1) onoin divel ta idwe aroteifopata pe 1o t-test. Eav omy
egiomon 5.21 1o Py 4=0 1d1e TpoxLATEL

T,= “ﬂ‘, - ——!f‘ (5.28)
o [e2
S ‘S’u

o

Yyohvoviag oto 1empdymvo my rapanave oyfon xat Aapfavoviag vroyn ot

o’ = MS, mpoxbmist

12| B | M5, (5.29)
ST | T,

Io'

\ss, |

Toykpivoviag g efomoeic 5.27 kar 5.29 yiverar gavepd 6t 1o Fy givar 1o ido pe
10 Ty Nevikd, 1o terpayovo pug t yaieg petafinmc pe v Pabpoig eievbepiag
anoteisl tavtoypova Kal pua F royaia petafinm pe 1 xar v fabpoie ehevbepiag
atov apldpnny kar Tov Repovopast), avrictoye. Emopévec, ot dvo pedodot
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135 5. YAIKA KA MEBOAO! - ATTAH TPAMMIKH HAAINAPOMHEN

APOGHOPIGHON TS GTHAVTIKOTNTUS TS Talwdpounons eivan 1codbvapol pe 1o
t-test va YPNGIHOTOIEITAL TEPIGAOTEPD GTN PEAET] HOVOTAEDPOV EVUALIKTIKGOV
vrofiéoemy kat 1o F-test oty pehétn appimievpov evalloktkov vrobicemy,
(Donadng, 1994, Montgomery et al., 1999).

5.6. OPIA EMIIIZTOZYNHZ
5.6.1.OPIA EMITNIETOLYNHE THE KAIZHE f, KAI THE ATIOXTALHE B,

Or Montgomery et al. (1999) avagépouy 6t extd¢ and my extipunon tov
npdv me kiiong (By) xat e ardotacng and tov dfova twv X (o), sivar Suvatd va
APOGIOPIGTOHY Kt Ta OPt EPMOTOCOVIYG HETald Tov omolwv apémel va
Kupaivovrar o1 rapandve tpgc. To edpog tov opimv epmotoohvig aroteiel a
évoelln e myv  ouvohikl] mowvmra e evbeiag mov mpokvmIEL amd TNV
raiwvdpdpnan. Edv ou 6pot 1ov 6eaipatog g 610 HoviElo g raiivpopnong sivat

[ﬂ |‘ﬂ|)

Kavovika kar avefdpmra Katavepnuévolr, 10TE Ol TOCOTNIES —— =" Kl

s

o
S

anoteholv toyaies petaflnréc, ot onoicg akolovlovy t (student)

katavopn] pe n-2 Pabpois erevdepiac. And ta mapandve mpoxkdarer 6T, yut
aapuPNoEIc ov  akokovboby Kavoviky) Kat aveldapm ) Katavopr), T Gpua
EPMOTOoUNVIIC T KAlome ) omv amhi ypappx aalwvdpopnen ya mbavommta
100( 1-2) % divoviar and my oyton:

(5.30)

(5.31)
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Zmyv Ewova 5.3 anewoviloviar ta Opua epmotooiviig pag kavovikic t (Student)

KATAVOUTIC.

5.6.2.OPIA EMINIETOXYNHE MEXHE AITOKPIZHE
Opx gpmotooivig eivat Suvatd va kabopotolv ya ) péomn ardkpion me

eEapmuivne HETAPANTIC Yt e GUYKEKPIUEVT] TIUT TOV X, £0TM Xo. Avtd 10 dpro
EWmOTOoUVIG  Kahsitar  Oplo  epmotocivig  Yipe ard Ty ypappn  m™g
nakwvdpopnone. Onmg fdn avapépbnke u,., = f, + f,x,. £to1 eivar dovatd va

VROAOYIOTEL pua EXTIHNOT N6 HEOTIC TYN)S TOV ¥ OT0 onusio X = xotum) and 1o
povrého mov £xet Apoxvyer epappoloviac m oxéon:

Hyy = Bot By Xy

Hop p,,, arotehel exnpitpia mg u,, kot ypaoetat og eng:

By = néo"' )él Xg = id.y. "'(i(...l’; ]xo - i(d. +C x, l?.

=l
H petafinm Aowmov g, eival ypappuxoc cuvévacpds tav y;, dnhadn petafintéov
7OV aKOAOVOOVY KAVOVIKT) KETAVOLT], HE TPOGIOKIT T

Hiay, )= BB+ Bix)= B+ B

xat petafinromra:
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137 S YAIKA KAI MESOAO! - AIAH TPAMMIEH THAANAPOMHEH

ol =a’i(d, +Cx,) =o”i[d," +(Cx,) +2d,C,) {,]=

=l =l

= ax(.l_ + .i e .2'\-_“'? of 1,';..] = g"[_l. b _._.('t“ = f)r ]

n S, S S, n S

o o
My, ™ E(}‘m,, ]

»

H petafiinm) rowmov anotehel pua ToromOMPEVT Tuaia Kavovixi

petafinmy, sve 1 petafinm) ('Lz—,)"—-nmlou(}ei xatavopy X* pe n-2 Pabdpoig
=

erevlepiag. 'Etol, 0 Abyoc g apomg petafinmis apog v tetpaymvik pila g

Seitepne Swpodpevne pe n-2 Pabpove erevbepiag, amotchei pa t (Student)

KATAVOLT).

pl;t._h(!‘!,l- ] I 2
o, Hyo = E[J“:'-.-. ]

N
(n-2)" n S,
Eropévig yue ovvieheon| epmotoovvne 100(1-1)%, ta Opue spmotootivig e

Onov 1 =

My, Sivoviar and T ogéon:

9

=17
3 IR Xg — 't)- ;
J“?.l,.'rn ~. -+ - Sl‘lilu Sﬂ’.lu"”d
w2 |0 S .-

Omon ;l},.:_,. = ,E}0+ ;')‘, X, LAOAOYICETHL aNO TO PHOVIEAD TOV £YEL APOKLWEL axd TNV
EQUPHOYT TG WAATC YPappIKTS raiwvdpopnons. Emonpaivetan 61 1o gdpog tou
opiov epmotoolivig Tou ,;:,_,_ givar eliomon me xabopopévne Tye xp xat
EApoTOnoIEi Tl OTav X = X EV@ Swvphveral 660 N TOGHTTE |.\'n ~.;| avEaver
(Montgomery et al., 2003).

5.7. HNPOBAEWH NEQN ITAPATHPHXEQN

Mia onpavnikl e@appoyn v HOVIEAOD OV TPOKHATEL ard TV EQUPHOYT
e mahvdpdpneng eival 1 apdPieyn 1 0 VICAOYIOUOS PUC PEALOVTIKIC TYIS TOV
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y, 1] 0n0ie avapEPETaL GE CUYKEKPIREVO Emiedo tov taiwvdpopon (rpofiénm) x.
Edav xg givan e tipn) evéugépoviog yia v onoie embopeita va apofrepbel pa

T 1oL Y, TOTE and my oyion }:‘, = ;B',+ j), X, (5.33)
VROAOYILETUL pa EXTIUNGT] TOV Y Yi@ TO CUYKEKPIUEVD Xo. AT 1) vEa Tapatipnon
givar aveEdpmm and 1g NS oL SIVEL TO HOVIEAO ROV APOEKLYE amd TV
ruhwvdpopmon xat eropEves 1) oxfon 5.32 dev IEPYPAQEL IKavOTOmTIKG Ta Opue
epmatooivg ™me apofieyne vo. H oyxfon 5.32 divel ta Opua spmotocivig e
pEGNS aTOKPIONE ;:, ., T onoi aroteiel 10 PEGO GPO TPAYRATIKGOV HETPOLOY TOU
auidéytnkay, Baon tov oroiov Tpoékuye 10 poviého ¢ maivdpopnong, kal o
1@ OPUL EPTMOTOCUVIS HEALOVTIKOV TAPATPIOEMV.

Edv vrotebei 6Ty, sivan pua pedAovikt} TapatipnoTn yue X=x; Kai 1 EKTipnon
OV Yy divetar and ) ayton 5.33 tote 1o opdipa tpdfiieyng divetar and ) oyéon:

€, = Y= )}0. To opdipa civar pa toyaia petafinm) mov akoiovbel xavovikn
Katavop] pe péco 6po 0 kal petafinromra:

Vﬂr(t’.w) = Var(}‘u - _;'u ] = Uz{l + l + -‘“‘ST"-)- ]

n -

agpob 1 yp eivar aveEapmoy me ;-(, . Edv ypnoyorombel 1o o’ i va apocdoprotet
1 petaPinonyta o wote ) RoGdTTA:

Yo~ Yo _ axorovbel katavop t (Student) pe n-2 Padpove erevbepiac.

VL;:[I RO

And ta repandve rpoxvatet 6nt yua mbavémre 100(1-a)% ta dpw epmatocivig
YW pe HEALOVTIKY] Tapatipnon Yo i myv xabopiopévi tipn Xg divoviur and
oyton:

. B ==F A | a )
Yoty e’ l+l+M <yesyatt, ot 14l B (5.34)
el n hY :.--I \' n hY

x o

Omov 1 T vy vrokoyiletar and 1o povrElo ™G mahwvdpodpnong ):o = ;'3,.,+ b, Xo's
Emonpaiverar 601t 10 £06poc tov oplov EPTIGTOOHVIG TC HEAAOVIIKT] TIHAS ¥
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139 5. YAIKA KATMEBSOAO! - ATIAH FPAMMIKH NAAINAPOMHEH

ehayiotonolEital 6tav X; = x evd dievpivetat 66o 1) TocdTHTA |xn = xl aviavel,

Toykpivoviag Tig oxfoets 5.35 kat 5.33 yivetal avoatd Ot ta 0pu PTG TOGUVIG
mov  vrokoyilovtar axd v 535 sival mavrotes evpitepa and  avid  wov
vroloyilovrar pe v 5.33 yeti e Opue EPMOTOGHVIIG Y1 e HEALOVTIKT] Tij)
repapfavouy 10 oQaipa IOV VALIEPLETUL GTIV KATUOKEDT] TOV HOVIEAOD alAd
Kal 10 GQAAUT OV VAEIGEPYETAL GTI] APAYHATOTONGT] HEALOVTIIKGOV TUPATIPTCEDY
(Monigomery et al., 2003).

5.8. AKPIBEIA ENOX MONTEAOY ITAAINAPOMHIHE

O xabopiopoe evog povichon rulvdpopunong apobinobitel apxetéc vrobioeic.
H extipnon tev aapapétpov tov poviéhov apobmobiter my vadleon ot ta
apdipata eivar pn ovoyenilopevee petafintés pe péoo opo 0 kat otabepr
petafinromra. O éheyyoc tov evaliaknxav vrobicenv kabohg Kat 0 VIOAOYIONOS
v opiwv  epmaotocivng apoimofiétovy  my  mapadoyy 6m T opdipata
axorovloty kavovikl) katavopr). Emmifov yivetan n mapadoy) 6t n tGén tov
HOVIEROL gival oot dnAadl) omv amhi ypappuxt] malwvdpounan yivetar n
aupadoyn] O 1o QUIvopEvo meEplypagetar axo ja evleie ypappn 1 on to
@avopevo akolovbel Ipdme Taing cupnepipopd.

O peremoig Oa apéast va hapfaver vadyn my eykopdona avtdv 1oV
vrobEGEmY Kal va opyavavel KpLenpla aviluens mon va aeprypagovy v axpifiew
tov povreiow (Montgomery et al., 1999),

S5.8.LANAAYEH YITOAOIORN
Ta vadhowa evéc poviéhov makwdpopnons vroroyiloviar and m oyxfon

&=y - ;, ,1=1,2,...0, OOV TO Y, £V Pd TPOYRATIK TEPATPIOT] KoL ;-, eivai
EXTINOT) TS TINNG Y, 0TS TPOKDATEL AT TV EQpHoYT Tov poviéiov. H avdiven
v vrokoinmy eivar ypioyn v tov £heyyo e vadheong 6 ta odipata
akohovlovy  kavovikl] xatavopr pe otabepiy perafinromira kar oy
GUUTATPOGT] TOV HOVTELOV pE emutifov dpovg (Montgomery et al., 1999),

' 1o ox0n0 auTd 0 pele g Eivar SUVATO VI KOTAOKEDAGEL Evar SdypajLpe
kavovikn)s mbavomrae tov vroloimov. To yeyovdg Om morhi mpoypappata
NAEKTPOVIKOD DAOAOYIGTI) RAPEXOLY T SUvUTOTTH GYESIUOHON SlaypUppdTmy

Kavovikng mbavomreg vrokoinmy ahhd Kat 1o yeyovos Ot 1o deiypa Tipdy and g
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onoiee vroloyiletat 1o poviého TG mahivépdunong eivar eovijlog pikpd Kai dev
enapkel Yo 10 oyedaopd wroypdppatog kahotd ™ pébodo Tov Swypappatog
kavovikne mbavomrag fva ypficipo epyaleio yua tov £heyyxo me axkpifewg evog
poviéhon raiwvdpopnons (Montgomery et al., 1999).

Ta vadrowta eivar Suvatd va kavovikoromBohy pe y epuppoyn e oyiong

d-‘:c'

4= 1.2,...n. Eav ta opdipata akorovfotv kavovikl) katavopn] tote

o?
oxEdOV 10 95% TV KavoviKoroupévey vrolointoy tpénet va neprhapfavovial oto
ouompa (-2, +2). Otav and tov DAOAOYIGHO TOV LIOAOITOY TPOKLWOLV TIHES
authyv exTOS Tov hraotipatog (-2, +2) 161e 10 yeyovoe avtd arnotekei £vdeln ot
HETUED TV TAPATNPICEMY DIAPYOVY TIHES OV eV EIVIL TVMKES TOV CUVOAOD TOV
dedoptvay, Qotdoo tétoeg pun Tomkeg TIPES Sev APEREL va anoppinTovial dpeca
yuti wOMES QopEc AapEYOLV ONUAVTIKES TANPOQOPIES Y TV Tapovcic
acuvfioTeV  KaTaotaoemy oty ropein vAomoinong  EVOC  QUIVOHEVOD
(Montgomery et al., 1999),

Yuvilwg ta vadkowa oyehdlovial oe cuvapmon pe 1o ypdvo (eav eivar
YVOOTOS) 1] GE GUVAPTNEN HE TR Y, 1) 68 Guvapmon pue g aveEapmres petafintic
X Omo¢ paivetay kat oty Ewova 5.4,

(@) (5 -
(v) (8)

Ewdva 5.4: Aid@opes aneikovicerg Siaypapiiitey vrooinmy,
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141 S YAIKA KA MEBOAD - ATTAH FPAMMIKH HAANAPOMHEH

Loy mapurdve EkOva o TOROC amreikéviong (a) mapotdvel Ty 1davik)
aepintwon evi o axexovicelg (), (y) xa (6) aepovaralovy avepaiies. Edv 1o
Suypappe TOV VROAOIAMV OE CUVAPINON pE TO ¥povo fxer ) popen (B) 1ot
efayetal 1o ovpnEpacua OTL N PETAfANTOTN TR TV TAPATNPRCE®Y aDEAVEL HE TO
ZPOVO 1 pE TNV abdEnon) tov y; Kat tov X, Tuvibog o apofinpate eEaisipovian
pe my peratpom) tov dedopsvev. Edv ta Swypappata tov vrolointomv o
ouvapmoN HE Ta ¥ Kal X; £youv T popen (Y) tote efdyetan 10 oVPTEPAsHLE OTL 1)
petafanrémra dev £xer otabepn) typn). Edv to dudypappa tov vroloinev £yel m
popeny (8) tote eEayetun 1o ovprépacpa 6TL T0 POVIEAD dev sivan KutdhinAio Kat
araizeital eite 0 apoothikn dpov peyalitepng taeng, eite 1) petatpom tov y; , elte
v X;, Eite kul tov 0o tavtérpova eite Oa apémen va ypnoporondel aiio
pového radwvdpopnone (Montgomery et al., 1999).

5.8.2. LYNTEAEETHE [IPOZAIOPIEMOY (R)

5

» 88, TNalivdpounuerafoin Z‘[“"’ HP)
H mooémua R = S = OAuxnuerafol e B
5 20:-7)
Ku£ital GUVIEAEGTIIC APOGOIOPIGHON Kal ZPNGIHOTOEITAL Yt Vi TPOGSIoploTal 1)
axpifewr Tov povIEAOD OV TPOXVATEL Ao NV EQappoyn e aaiwdpopunone. To
R? givat to TETPATOVO TOV aUVIEAESTI OLOZETIONG TOV X Katl y OTav o1 800 avté
petafintéc sivan toyaisc. And T oyfoeig 5.25 xam 5.26 mpoxvater 6m O<R’<I.
Yovifog, 10 R exppiler mv mocdmra e petaPhnromrag wov eénysitar 1
vroroyiletat und 1o povréio mg rakwvdpounone (Montgomery et al., 2003).

O ovvieheonig R? apéner va ypnowonoital pe npocoyn. Na rupaderypa
sivatl Suvatd va IpoxkiyEer Eva povtého n-1 tdéng tou va tapralet n onpeia, Eiew.
Emaiéov, 1o R? avEavetat ke gopd tou apootifetal jua petaflnti oto poviéo,
arhi kabe via mposhixm dev efaopaiiler my aownx fedtimon tov poviélov.
Avahvnikdtepa, av kut 10 dbpowpa ETIpayd@VEOV TOL GEALPATOS £vOg VEO
HOVIEAOD EAQTTOVETL KaTd £va Rapayovia 6o pe 10 apuypatikd abpoispia
TETPUYOVOV TOV GPALPaTos, 1o poveého Ou £yt peyahitepo abpoispe teTpaybvey
10V GQaipatoc and 1o teimd, Eropives, 1o véo poviého sival yotepo molonkd
und 1o rekao (Montgomery et al., 2003).
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Yrapyovv molhés rupeinyioeg oxenxd pe to cuvieheoti RY. Nevikd, to R
dev mepypaget to péyeboc e Khionc tov povréhov kat éton éva R mov teiver om)
povida dev onpaiver katakdpopn Kiion me subeiag tov poviéiov rulvdpopuneng.
To R dev mepypaper My KatadAnAOT|Ta To0 HOVTELOY apob TEVITd propet vi
avénbei Tpocbitovrac peyaritepnc Taéne Gpoe oto moAvdvopo, akop) o R sival
Suvatd va teiver o) povada, evé ot petafintic x xat y dev suvdfovial ypappukd,
omwe eaiveta oty Ewova 5.5, Telaxd, pey@in myui tov R? dev cuverdyetat 6T to
HOVTEAO gival Kavo va Sdoel IpofAiyels HEALOVTIIKGOV TapumpNoEmY e PEYAAT
akpifeie Montgomery et al., 2003).

Ewdva 5.5: Tepmn adlnon mg tyg tou R’ Fopis avtiotoyy) fertimen tou poviéion.
5.9. LYZXETIEH

H pégp thpa avidvon me rakwdpopnens apobrobéta 6t n avelaprnm
petafAnm) Tov poviEiov X eival pua pabnpankn petafinm pue apeintéo oedipa
pétpnong kat 6t 1 eEapmpévn petafinm y eivan toyaio petafinn). Xe modiés
REPIMTOOEIL aVATTUENC pPOVIEAmV raAwdpopnone o1 petafintéc X xar y eival
yaieg peraPintés (Montgomery et al., 2003).

Y& autic nig neprtd@oeg ouvibog yivetar 1) ntapadoyi 6TL o1 TAPATNPHGELS
(xi,yi), 1=1,2,...n givan xar o1 600 toygaiss petafintéc xar 6T avtéc akolovboiv
dimhevpn kavovia] katavour). Exiong, yivera n rapadoy ot

 y, 0y givar 0 pécog 6pog kut 1) petafintémra 1y Sloropd Tov y,

> Jix, O Eivan 0 pEcoc 6pog Kai 1) pETafANTémTe ToV X Kat

~ p eivar 0 ouvIEAEGTHS oLoYETIONS HETASD TeV X Kat Y, 6o 1o p vrokoyiletal
Oxx _ Cov(X,Y)

T\ Oy GOy

and ) oyEon: p = (5.35)
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143 5. ¥YAIKA KAT MESOAO! - ATTAH FPAMMIKH TAAINAPOMHEH

Kat Gxy eival n oopetafinroma tov x xa y.

H vrobetua) katavopn mg eEapmpévng petafAnmic y e pia Sobsica tipn

TOU X eival:
2
| I ."'ﬂo_ﬂl-"
fri. )= exp| - —| ————— (5.36)
ot Jﬁo’m P[ 2[ Ty ] ‘
o,

omov: B = pu, —u, a" P (5.37)

a,
ﬁl me=p (5.38)

o-l

ka1 vrobetikn petafintémed me e my ide T x eivac:

v =ai(i-p?) (5.39)
And ta rupardve eEdyetal 1o ovprEpacpa 6T1 1) sZapnpévy petafiny y yua my
T x akorovdel vroBeTikn Kuvovikn Katavoun pe péao opo:

E(Y |x)= A, + fix (5.40)
Kai petafinromra ozyu. Eropévec, o ptoog dpoc e vrobetia)g katavoung tou y
YW TO GLYKEKPIPEVO X SIVETaL and £va amid Ypappkd HOVIEAD TaAVOpOUNGNC.
Emaiéov vadpyer pua oyéon petald tov ovvisieot) ovoytnang kat me Kiiong .
Ard v oxfon 5.38 apoxvarer 6m yua p=0 ;=0 ki exopivex N yvbon ou X Sev
apkel i my apdfieyn tov y (Montgomery et al., 2003).

H pébodog mg péyiome mbavomrag ypnoponositan yie my extipnon tov
rapapErpov By kar fi. Mropel va anodeybel o pe Paon m pebodo ™me péyromg
mbavomtag o1 ekTpNTES Tav TapaptTpov fiy xa B divovia and g eflohoeg:

By=y-PBx (5.41)

3 i)‘.(x. ';) s,

Kt ﬁl = =]

S -5 =

inl

(5.42)

livetar avonatd 6t o eknpuntés me khione Py ke g ardotaons Py mov
Sivovrar and g efiomoets 5.41 kat 5.42 gival OpoES pe avtég TV APOKHTTOVY Uxd
Vv egappoyn tev shayiotwv terpaydvoy, Otav ta X Oswpodvrar 6Tt sivn
paldnpanxéc perafineéc. Avtd onuaiver 6T To poviElo e AUAWVEPOUNGTS HE Ta Y

KUl X VO KUTAVEROVIRL KaVOVIKGA £ival wodivapo pe 1o poviého oto onoio ta X
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Oewpodviat pebnpanxéc petaflnré ku TpoxiaTet and 1o yeyovog 0T ot Tuyaieg
petafintés y e yvootd X eival aveEdpmtec Kai KavoviKd KaTtavEHOPEVES
petafintic pe péco 6po o + Pix ket petafintémra o'y, Ta rapanive propoiv
v epappoatouv oe kabe Cevyog (x,y) otav 1 vrobenki] Katavop) eival Kavovik
(Montgomery et al., 2003),

And x@be povrédo eivar duvard va eaybodv cuvprepdopata yw To
ouvieheot] ovoyténions p. O ouvieleonic ovoENONG WOV TPOKVATEL ARG TV
avivon evic delypartog arnotehel v extipnon tov p Kat divetar and ) oyxion:

i yl (’tl o ‘;) S
= - (5.43)

(S5 s, )

=l =l

R=

s (o3
Yareviopiletar on: 3, =(;;'-‘—) R (5.44)

o

ondte and my oyton 5.44 yivetut avoknatd o kiion ﬂ, exppalel 10 cuvieleo)
cvoyénong R rodlarlaciaopivo pe tva KAMpakomtd tapayovia o onoiog exepale
10 miiko ¢ Swomopic tov y, apoc ) dwonopd tov X, Eropdves ta R xat

fi, cival otevd ouvdedeliva av Kal otV IpaylenkomTe Sivouy SaQopETIKES
aAnpopopics. Avalvtikad, to R petpi ) ypappikn oyéon petald v y Kai X, £V

T ﬁ, petpd v petafolrn mge apoPiendpevne e y ya povadwia petaffoln ton
x. ODtav ta x sivan pafmpankés petafintéc 1018 0 vrokoyiopde v R dev £xe1
mpaxtikn afia yuati to péyefoc tov efapratal and my emioyn) ™S SaoToPac Twv
X. Ao v oyton 5.44 apoxirrel uxOpa 1) oyton:

R =8 nd.

I Sn- ) Sn-

2 Sa 1 onoia diver tov ouvieheot) aposdopopod RY o oxofog
anotelel T0 TETPAY®VO 10V GUVIEAEGT] ouoyéTiong tov y kat X (Montgomery et al.,
2003).

Eivar ouvibog gpnowo va efetaletar n evaiiaktikt vrobean:
Hg: p=0
Hy: p£0 (5.45)
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145 5. YAIKA KAI MEBOAOL - ATIAH FPAMMIKH TTAAINAPOMHEH

[Na mv e€étaon mg rapardave vrobécewms spappoleta 1o otanotkd kprojpo Ty
1 omoio akoiovbel t (Student) xutavopr) pe n-2 Padpoig shevlepiag drav n
vadbean Hy: p=0

sivar adnbhig kar vroroyiletar and my oyéon:
_RYn-2

C-R

Ardppiyn m¢ pndevixiic vdleong yivera otav |101 =, . Toxpmipo T eivar

T (5.46)

LGOSUVENO PE AUTO OV TAPOVGLAGTIKE GTNV Tupdypapo 5.5.1. Qotdco n Tty tov
p dev eivar mavrote 0. Xe avm) my mepinteon n evallaxtkn] vaobeon 5.46
PETATPERETAL GTIV akOLovln:

Ho: p=pa

Hy: p#po (5.48)
atnv omoia 1o pp#0. Otav o aplpog derypdrmy sivar n=25 tote e tov Aeyyo ™me
vrdleons 5.48 ypnowonoeitar 1o otanionikd kpmipo Z, Topgova pe to Fisher
(1924) o cuvieieotic ovoyénone dev akohovlel xavovikt katavopn. atdéoo 1

HETAGMUaTIGUEVT] Hop@] Tov akolovbel v kavoviky katavopn 7 pe péoo opo

s, = lln“—{J xat peraPhnromra o = (n-3)", 6mov e == =1

1-p e+l

Enopévee, yua tov éheyyo mg vadleong Hy: p=py apénet va ypnoyonombei to
KpLopLo:

)";.r = E(;;: ] ¢ .
= MMy (5.49)

T ;‘ H
xar 1) Ho: p=p, aroppitetar otav |z,| >z, .

Téhog sivin Suvatdg o xabopiopog opivy spmotosivig Tou p yia mbavotnta
100(1-a)%. Ta dpue epmotocivig v TV ropaadave mbavomte divoviar and m
OREON):

A

A -z, o< Sp+ z .0, (5.50)
2 2

(Montgomery et al., 2003).
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5.10. EINTEHMANXEIZ

H aalwdpounon ypnoiporoleital eupims Kat ouyve yivetat aAnppeing
epappoyn me. Oa apéret va AapPavetar péprva yia TV IPOGEKTIKY ETAOYN TOV
petafintédv mov ba gpnoyonomboiy xat tov opboloyixd xubopiopd me popeie
v poviéhov, H owom emdon tov petaPintov aepopiler my mbavomre va
gpnoyporombody petaPAnTéc o1 OMoIEC OTUTIOTIKG Vi SUVSEOVTUL IKAVOTOWTIKG
petaEh tovg wAhd oy apaln va sive teieing aohvieteg (my. emhoy) 1OV
petafintdv, avioyy om  otpifhmon  Swkekoppivng  NAEKTpOoUYKOGAANOTC
pétariov kar ehedbepeg Ofoeig o éva yopo otabpevong). M wopupi ovoyéton
pETED 600 petafintov wOv APOKUATEL and TV GLALOYT] RUpATNPHGE®V Sev
anuaivel 6Tt o1 800 avtég petaPintic ovvédoviar xat oty apaén petald Touv.
Téroweg mepurtvoeg sppaviCoviar cuyva ong Dewpnukes avackomioels aviivong
SESOPEVIOV AKON KUl OF TPAKTIKES £pyaciss, O IPOGEKTIKG oyedlacpuives Epeuveg
eivat o povog pomog va kaboprotel 1) oyéon wtiag — aroteléoparog (Montgomery
et al., 2003),

H malawvépbpnen sivar £yKupn povo yia Tig TIRES TOV TALVOPORNTOV TOU
Ppiokovrar perald TOV TIHGOV TOV TpaypaTIKGY dedopiveov, M ypappiki
oyéon petall 6vo perafinrov propel va cival e@IKTi £vTog £viC OlaoTijpaTog
APAYRATIKOV TIRGOV X ahid va pyy veiotatal drav ot Tipés Tov x Ppiokovrar
£KTOS autod Tov drenijparoc. Tu povidia muivdpdunong dev eivan anapainiTmg
£yKupa yia reprt®@oels Sedopdvov ta onoia vroioyilovial Katd apoctyyion. Avtd
Opme de onuaivel OTL 1) £QUPHOYY] TG TAAVOPOUNONE Kal Of REPIITOGELS
SEBOUEVOV OV TPOKVTTOVY U0 KUT( TPOGEYYIOT] HETPNOEIS TPETEL VL UTOPEUYETHL
wnpws. Yadpyouv rorlés aepmtdoets apofAnpatov omy emoTiun Kat my
HNaviKl] ota ofoid povoe TPOCEYYIoES PRopolv va yivouv Kat eml autdv va
spuppootel 1 rakwvdpopnon. Qotdoo, dtay arateital v EQuprOcTEL [ TEToI
dwdikacia tote Oa apémer va yivetar pe Waitepn apocon]. M aepopiopévn
spappoy] e pedddov Tov Katd TPoctyyion HETPNCEOY PROPEl Vi EQUPROCTEL
IKAVOROMTIKGA oTNY ExiALGT ROAAGY TpoPAnpdtoy addd pia sKTETAPENT EpUpproT
e pebddon cuvibog odnyel o un arodextd aroteifopata (Montgomery et al.,
2003).
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KEDAAAIO 6

YAIKA KAI MEGOAOI

A, TTOAAA
6.1. EIZAI'QI'H

[To22ig popéc 1 avaivon xalwvdpopnons epappoletal o EpEuvES 01 0ROIES
rEpAapfavouy  KaTaoTdoEl OTIS OMOIES VAAPYOLY REPIGOOTEpES amd  pia
aveEapoyres petafintés (raiwdpopntic). Eva térow povieho mov meEpyel
aeproootepove  and fvav  ralwdpopntés  kulsitan  moldamdd  poviédo
nuhwvdpopunomng.

Y10 Kepalao wutd, reprypagetar ) pEbodog mov ypnotporomiinke yu ™y
povishonoinon tov  Tapaymyikey gapaxmponxkov g xaiépyews.  To
apofinpa to onoio Oa mpoxiipel £ival TOAVTAPAPETPIKG KAl EVIOVIS U1 YPAPMUIKG.
IN'a wmv exiivon  avtod 1o apofiipatos To  pn ypopke  poviého
pappkonominke pe KatGAANAOLS HETACYNUATIONONS KUl OTI] OLVEXEW OTO
Tpappkod poviero ypnoworomiinke n pebodog me morhamAng raiwdpopunong
(Multiple Regression). Lra endpeva Oa avartogbei n Oswpeic mg molhunhig
TPapIKTS RAAVEPOUNOTC.

6.2. MOAAAIIAH 'PAMMIKH ITAAINAPOMHXEH

‘Eva poviého to onoio aepihapfavel meplocOTepons ton evic naivdpdpong
ovopalerar povrého roAlariic ypappuxne rahwvépopnone. levikd, n eEapmmpévn
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petaPinm) y propel va oyetiletan pe k aveEdpmteg petafintéc N raivopopove.
To poviého mov rEPIYpaPETAL ARO T1) GYEoN:

y=B,+Bix;, +P,x;; FuetPix;, +E (6.1)
ovopdletar moldamhd ypappiksd poviého radwvdpdunong pe k rakwdpopove. Ot
mapapetpor B, j=1.2,..k  xuhodvtar  cuvieheotéc  makwdpdunone Kt
AVTITPOCOAEDOUY TNV avapevopsevn) petafoll] mg andxplone y avd povaduic
petafors) touv x; Otav Oheg o1 vadhowmeg maiwdpopikéc mapapetpol X; (1)
mapapévovy otabepic. O opog “ypappuxod” ypnoporositar yuati 1 efiowon 6.1
civar pa ypappikn egiswon v ayvootov rapapstpov fy, Bi,..., B To poviého
avtd ovopaletar TOAAUTAS Ypappiko poviého pe k malwvdpopuxes petafintéc kat
reprypheet fva vaeperizedo otov k-d1dotato yhpo tov aakivdpopukby petafintoy
xj. H ypagua) aneikovion evog rolhamhod ypappikon poviélov eivar duvatd va
diver mv evivrwon 6T 1o poviEho eivar pn ypuppuxo. Nevikd, xdls poviero
TUAVEPOUNOTS TO OTOI0 Eival YPappIKG wg Tpog Tig rupapétpong (ta f) eivar éva
YPAPPIKG POVIELD aveLdpmTa amd To oyfjjia S EMPAVELLS TOV avTd dnpovpyel.
Molhamha ypappkd povitha RelvdpouNeMg oLEVa YPNOIHOTOIOVTNL (G KATA
APOGEYYION CUVAPTIGELS Tov onpaiver 6Tt 1 ainbvi) oyéon petald y xai x; 6xov
J=1,2,.. k givar dyvoot, alhd yopo and Eva cuYKEKPIUEVO EDPOS TOV TV Xj TO
ypappkd poveeho eivan pua exapric aposéyyion (Montgomery et al., 2003).

H pebodoc tov shayiotov tetpaydvov propel va e@uppootel yur va
EXTIUNGEL TOVE GUVIEAESTES TG AAAVEPOUNONG KAl GTIC TEPITTMOOELIS TOAAATAGOY
poviéhov. Otay sival Swbioyeg n>k rapamproeg kat Oétoviag X 101 HOtE va
vrodnkdver Ty i-oom) rapatipnon W exizedo mg petapintic x;. Or repampiioes
Kataypagoviar pe 1 popen: (X Xie.. X ¥i). Oomov i=1.2...n kat n>k.
Evéeixvotan ta dsdopéva va mapubétovian oc mivaxkeg, Kabe aupanipnon

(X1, Xi2se .- Xik, Vi) tKavomoLel v e€icmon:
3

=B, + Bx,y+ Pixy + et Bix, +6,= P, + Y Bx, +£,,i=12,...n (6.2)
#=

H e&iowon tov ehayictov wrpaydvoy yia my toAlamil] ypapynk) raiwvdpopunon

sivai:

L=Ye =Y -8, - 8x) (63)

=l
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149 6. YAIKA KAI MEBOAOL - TOAAATIAH TPAMMIKH HAAINAPOMHLIH

Me epappoyn tov Bewpipatog tov Gauss-Markov, o1 extympies eAayiotmv

TETPAYOVOV TPETEL VUL IKAVOTOIODV TIE EEI0MOES:

oL
aﬂ‘,l.. -—-ZZ;(J. ﬁ., Zﬁ x,)=0 (6.40)

aL 2 L,
3B, b —22 b= Bo=2 B, x)x, =0 =12,k (6.49)
=l J=1

Amlomowwviag Tig e£10G0eg 6.4 TPOKHTTOVY 0L TAPAKETH KAVOVIKES EEIGMOELS TOV
EAQYIGTOV TETPayOVHV:

ﬂ'ﬂ"+ﬂ Z\'”‘fﬂ zx,'-"" +p me Z}J

il inl f=l
inl +ﬁ lel +ﬂ fol Xt +ﬂl lel Xt —Z'tllyl
1=l =l

ﬁ(.z-‘?a"'ﬂlzta +ﬁzZ\‘.;x,:+ +ﬂa2" i:-".;.". (6.5)
=

=l
Inuewdverar 6t vadprovy p=x+l kavovikéc efomoe, pia ya ke ayvooto
ouvieheot] TuAvdpounong, o1 oroieg propoiv va Avbovv e orowdirote pédodo
emidvang ypappikdv edwboeny. H Abon tov aepanive efiobdoemy divel Tig

EXTIITPIES ﬁuﬁ', ,i')" ¢ rarwvdpopunene (Montgomery et al., 2003).

6.2.1, MPOXEITIEZH THE IMOAAATIAHE FPAMMIKHE ITAAINAPOMHEHE ME
MINAKEL

H dwdikaosic  apocappoyns  evoc  povidhov  molhamhig  YPOppIKNG
aulvdpounene  amiovetedetal  Otav  gpnowporowdvial  mivakes, Otav  eivan
Sbeopee k nalvpopikes mapaueTpor Kat n muapatpioes (Xif, Xz, Xiye« oy Xiks ¥i)s
i=1, 2,......n TOTE TO povrEAo o apoxvmtet Da £xet ™ popei):

Yi =B, +Bx;, +Byx, FeHBx,, e, 01=12,00000 (6.6)
Avtd 1o poviého aroterel fva abompae n e£loGosmy Kal propel va ex@puaotel
AUPACTATIKG IO TVAKES COUPOVE UE TV oxfon:

Y=XB+E (6.7)

METETONOIHEH THE ENEPNEIAKHE OOEAEIAL ANO THN KAAAMEPTEIA TOY ENEFTEIAKOY 9YTOY
ZOPTOY ME EY®QYH PYEGMIZH APAEYEHE
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Y L oxy X Y By £

Y2 I oxy Xy X B £,
émov Y=| ~ [, X=|" 0 T LBl T |k E=

| Vn ] [l Xy X ooos Xy |4, | L€n ]

Ievikd, Y givar évag (n = 1) aivaxag omiin tov tapampioeov, X eival évac (n = p)
mivaxkag tov avelapmrov petafintov, B eivan évag (p = 1) mivakag onijin tov
ouvieeoT@v e malwvdpopnons ku E eivan évag (n x 1) mivakag omiin tov
YoV oPulpaTomy,

Anarreitar va PBpedel o ivaxag tov ehayiotov TeIpayGveOY oy EXTIHTpuOY

B éton dote va shayotorowitar N ekiowon L=i£f =E'E=(Y-XB)'(Y-XB).
I=l

To eAd6T0 TETPAYOVO TOV EXTIUNTPLOV B anoteiei ) Abon tov B ot eiohoeig

% = 0. H Avon mg napandave egicmong divetat and m oyfon:

X'XB=X'Y © B=(X'X)"'X'Y (6.8)
amov (X°X)! sivar o avtiotpopog rivakae tov (X'X). Enuabvetar 6T vaaprovy

p=k+1 kavovikés efiomoeig yia p=k+1 ayvodotong (Tués tov B ). O mivaxag (X°X)
gival hvta Sidgopoc Tov povadiaiov katl exopévog elval duvat N epappoyn e
Pempiac mvaxov kat opillovedv yia va PBpedei o (X'X)'. H apooéypon e
Swdikaciag pue v ypnon mvaxkov eivat wodbvapn peE ™V TPocEYYIon] PE TV

KAipaka e210GoEnv 60 PaiveTul TapaKito:

- 1

n g.\',, ix,: . i.l',. [a ] — i}'.

1= 1= iR 1=l
zzu Z"‘rll Z"'Jlxd * & inl“‘ll ﬁ, ZIII)'I

ol =l 1=l ol
= . (6.9)

izi, i.td.\',, ixd.\‘,, e Zx_i _bu Z":xdy_

1=l yoel L iwl
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151 6. YAIKA KA MESOAO! - NOAAATTAH FPAMMIKH TNTAAINAPOMHEN

Extehdviag tovg amolhariacwopove onv ediowon 6.9 mpoxvater 1 khipaxa
eflomoemv 6.5. Xty popen 6.9 sivar evxora aviinatd om o (X'X) eivan évag
(p = p) ovpperpikoc mivakag ever o (X'Y) eivan évag mivaxag aman (p = 1). O
mivakas (X'X) aepovordler my butepdémta 6nt ta Sydvie otoigein tov
anoteAoby 10 Alpoiopa TETPaYOVOV TV GTOrEimY Tov Tivakae X Kal Ta vadloutd
ototgEin (ext6s dayovion) arotehotv 10 A0pOIoHE TETPUYOVOV TOV GTAVPHTHOV
ywopgvey tov atoigeiov tov X, Emmifov, 1 otoyein tov wmivake (X'Y)
AROTELOVY TO ADPOIGHA TETPUYOVOV TOV YIVOREVOY ToV oTolyeinv Tov aivaxe X pe
1 otoyeia tov aivaxa Y. Exopévec, 1o poveého mov apoxiatet Ha £xer ) popery:
v, =B+ Y8, x, i=1,2,...0 (6.10)
=l

nmpope: Y =BX
H dwgopa petald tov mapampioeov (ototgeia tov mivaxa Y) xat tov Tipov _;1_
rov mivaxe ¥ arotehel e vrorowa, Ta vidlowma ex@palovrar amd o oyton:

E=Y-Y (6.11)
6.3. IAIOTHTEX TOY EKTIMHTH EAAXIETON TETPATOQNON KAI

EKTIMHEH TOY ¢
O otanonkée Wiomre tov exnunpuov B, B, ... f, propodv va

BpeBoiv kavoviag cuykekpipéves vrolEoES Y TOVS Gpovs TV GQUApGTOV £,
£3,..., By OTO HOVTEAD TS mavdpounone. Loppova pe ta 6oa ava@ipinkay oy
aponyodpueVn) tapdypago, yivetat 1 vadbeon 0T e cedipata g sival CTATICTIKGOS
aveEdpmra pe péco Opo 0 xa petaPinromira o kar £T01 O EKTINRTPIES

BB, . B, sival apepOInmteg EXTIUNTPIES TOV GUVIEAEGTOV Tudvdpdunang
Bos Brye.es Pi. Hdromra avo exgpaletar and my oyéon:

E(,;})=E[{X'X)" XY [=E[(X X)X (XB4e) |=E[(X X)X XBHX X)X g]=B
oy onoie E(e)=0 xar (X'X)'X'X=I, povadwioc mivaxac. Fror, ot tpéc ton

aivaka B arotelolv  apepOANATES EXTYOIPIES TV TpGV  Tov wivaka B

(Montgomery et al., 1999).

MENETONOIHEH THE ENEPIEIAKHE (MPEAEIAL ALIO THN KAAAIEPTEIA TOY ENEPFIEIAKOY ®YTOY
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O perafhnromree tov f exepalovian atovg Gpove Tov avriaTpopon Tivaxa
X'X. To ywdpevo tou o eni tov aviompogo v X'X |C=01(X'X)"|

AVTIIPOCMIEVEL  TOV  WiVOKA ¢ GUPPETUfANTOMTUC TV CUVIEALGTOV

nuhwvdpopnong A . Na rapaderypa edv 1o k=2 (2 raiwdpopntéc) tote:

Co Cu Cq
C=(X'X)"= Co € Cy|xat
Cyp Cy Cy

Var(B,)=6a’C, , 6m00 j=0,1,2 xan

Cov(B,.B,)=0c"C, pei#j.
O mivaxac C givar ooppetpikée agon ka0 X'X sivat ooppetpikds Kat 1o jj-

ootd otoigeio eivar n petafintomrae oo f , &V 10 ij-0010 otoyeio eivar n
ovppetafinromra tov F, ka f, | Snhadn:

Cov(B) =" (X'X)"

O1 extpnoes Tov GuppetafAnTotitov ToV GUVIEAEGTOV RaAWOpOUNGNS
lapfavoviar pe avakatdotacn on o’ pe pa xardhinin extipnon. Otay cvppaiver
avtd tote 1 terpayovikn pila me exupnbeione petafinrémtac v j-oaton

ouviEAEoTI) uASpoIMaNe Kuheital extipdpevo opdipe tou f, ka divetar and

mvoygton S.(f,)= "o" C, = b‘,,‘(.’u .

Opow pe v anhi] Ypappikn aalwvdpopnon, to abpoicpa tepaydvey tmv
vroroimv divetar and m oygon SOy = Z( y,-y)'= ZL’f .
=l i=|
Mmnopet va degbei 0Tt n avapevopevn tpr] mg roodmrag SSg eivat ¢*(n-2) Kkat
EMOPAVIS . apepOAnEI  exTiumon m¢  petafintémrac o opiletar g
axoronbmg:
A S8
o’ = MS, =—% (6.12)
n=p

Mropei va deiybei 6T
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153 6. YAIKA KALMESOAOI - NOAAATIAH TPAMMIKH HAAINAPOMHLH

L L] "

2 : :

S8 = Z(}', -y) = Zt’. =E'E xat avukahoToOvag oo
el =l

E= Y—* =Y—XI; APOKHITEL OTL
SS, =YY -BXY (6.13)

SS, Y'Y-BXY
n-p n-p

Enopévog n 6.12 yivetau: o= MS; = (Montgomery et al., 1999).

Onme kat oy amin Ypappikn rolwdpdpnon £161 kal oty rodlanhn eivat
onpavtkd va vrokoytotel ) petafintomre oF tov ogdipatos. Yaevbupiletar dn
GV AmAN) YPappiKy raAvdpdunen, omy oroia vadpyovy 0o rupdpetpol, o o
vaokoyiletar and to mAixo tov abpoiopatog TEIPayGVoN TV LIOLOITMY TPOS TOV
napayovia n-2. LV moriamii ypappkt) malwdpounon pe p mapapfpous 1)
£KTiNoN T0U 6° diveTal and ™) oxton:

K _ZH‘_ _ss

o D 4 (6.14)
n-p n-p

To <; arotehsl pia apepdina extyiTpra me petafintomac o, Ormg kat oty

amhy  ypapuky  aeiwvdpdunon  to o APOKVATEL and TV avaluon TG
petafinrémrec tov poviéhov maivdpounonc. O apibuntic e eliowong 6.14
ovopdletar  GOpowope  TETpayGVOY  TOV  vaolointmv, eV O TEPOVOHAGTIC
ovopdletat Pudpoi ehevbepiag tov opaiparos N Pubpoi edevbepivg v vroioinomy
(Montgomery et al., 1999).

6.4. EAEI'XOI YIIOOEXZEQN EHMANTIKOTHTAX I'lA THN
HOAAAIIAH TPAMMIKH ITAAINAPOMHEH

Lta  mpoPAipata  ROAAMTANG  YPUUMIKIC  RAAWSPOMNONG,  APNOIHOTOIOVVTUL
CUYKEKPIREVOL £AEYy01 voBEGEMY, 01 onolol gival Katdiinhot yu v pétpnon me
EMAPKEIS TOV POVIELOV. L& auTi] TNV Tapdypago TEPypapovIaL 01 oTHavIIKOTEPES
owdikaoieg eréyyov vrobeone. Onog Kai oty REPITOGT) T8 GRANG YPAPPIKNG
rUAWSPOUNENS, 0 Ereyyoc vdleong anaitel 0 6POC TOV GPRAARATOS VI KATAVENETL
Kavovika Kat aveEapmmra pe pEco opo 0 kat petafiintéma o’( Montgomery et al.,
1999).
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6.4 1. EAEIXOL EHMANTIKOTHTAX ITAAINAPOMHEHE
O £heyyor oNpavoKOTNTAS TS RAAVSPOUNCTS aroTELODY fva KPLTiplo yia

10 £Gv vaapyEl ypappukt) oxton petadd me eapmpévig petaPinic y kar evog
VROGVVOLOV TV TUAWSPOIIKGDV PETUPANTOV X, X3,...,Xk. H xatdiinin vrobeon

givat:
Ho: Bi.Ba,....p=0 (Mndevixi vadbean)
Hy: Bi#0 yiae tovkagoto évaj  (Evakiaxtxi) (6.15)

Otav amoppintetar 1 pndevikn] vrdbeon Hy: By,Pa,... . B=0 tote elayetar 10
cupEpacpa 6Tt pin TOVAGNCTO and TS TUAWVSPORIKES TUPAPETPOVS X, X2,....Xk
GUVEIGPEPEL GTPAVTIKG oTo poviéio (Montgomery et al., 1999),

0O fheyyoc enpavnikéTrag me ralvdpopnons arotehel pa yevikevon g
Sadikuciag oL YPNGIHOTOEITUL oY Urhl] ypappiki rakivdpounon. To cuvokikd
adporopa erpaybvev S, smpepiletar oto ddpowopn EIpaydOVEOV IOV 0QEiAETAL
oty raiwdpbunon Kat oe autd 7ov opeitetat 010 oedipa, Hapastankd divetal
and my oyéon S, =88, +8S, .

R

5 } o a8y
Av 1 pndevin) vadOeom Hy: Bi,a,... fi=0 givar akning, tote —* civar pa X*
o

twyaia perafinm pe k Pabpoie ehevlepiac. And ta mupandve yivetar aviinatd
ot 0 apipoe tov Pabpov shevbeping mg roodTnTC ?S‘.S"! £lvat ioog pe tov apipd
>

SS
v gelwvdpopukaov petafintav. Mropel va axodeybel 6n kat 1) rocdTTR iﬁ'—
a

givar e toyaia petafinm) 1 oroie axohovdei X° xatavopy pe n-p Padpuoie
ehevlepiag kat O T SSg kan S8y sivar aveEapmra. Etol, 10 otanionkd kproipo

mou epappoletal yia tov Eheyyxo me pndevikic vadbeong Ho: Bi,Pa.. ... Pi=0 sivar 1o
kproipro F kan Sivetar and m oxéon:

x: SS,
o k .k_ f.s- - -
- pre _ o .6 = = . )
F, X 55, VS, ou v = k kat v = n-p (6.16)

n-p n=p

H vadbeon Hy amoppixtetar 6tav n ) tov Fy sivan peyaddtepn and my pn

ghéyyov F, . Orokdnpn n dwdikacia ouvoyiletar otov mivaka avdlvong mg

petafinromrag o onoiog £xet Ty poper tou Mivaka 6.1 (Montgomery et al., 1999).
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158 6. YAIKA KA MEBOAO! - TIOAAATIAH FPAMMIKH INAAINAPOMHEH

Abpmepa Babipol

Terpaydveov Elovfeplag F
MS
S5 vi=k MSx -
MS,
SSe V= n-p MS;
SS] n-1

To SSg vroroyilerar and ) oygon: SS, = Z(y, —},) =Y el =E'E ony

onoia E=Y - Y =Y-XB. Ano T1g H00 avtés EEI0OOEIE TPOXHATEL OTL:

SS, =Y'Y-BX'Y (6.17)
H efiomon 6.17 propei v Eavaypapei ws:
L] .‘ L) :
(S0 | (3
5S, =YY-~—"— ~[B'XY~ 2 2 |3 8S, =S, ~SS, evdr 10 S,y BiveTat

n n

s o (8], ()

and ) oyEon) S“="'—=Zy,—— - And 115 TpEIC
n =l n n
autés sE1enoelg TpoxLATEL OTL T0 SS divetm and ) oyfon:
‘ [Z):)
8S, =B'XY--— (6.18)

(Montgomery et al., 1999).

6.4.2. EYNTEAEETHE [TPOXAIOPIEMOY (RY) KAl TIPOEAPMOXMENOE
LYNTEAELTHE MPOZAIOPIEMOY (R’ ()

INa tov éheyyo Ketaldniomrag evoc poviéhou propel va ypnoworombei 1o
R*, 10 omolo divetar and v oxfon:

R? = 5u _ 58 _ Nadwvdpouwipstapodi
S, S OAwjuerafolij

¥ W

(6.19)

omov 0<R’<1. To R? exgpaler 10 10060010 Mg HETAPANTOTTAS OV TEPYYPaAPETAL
and fva poveého, dnhudn edv eivat R*=0,98 e&ayeta 10 ovpaépucpa 61 To 98%
me petafanrdmras pag efapmpéyvne petafinmic aeprypapetar and  poviEro.

METTETONOIHEH THE ENEPINEIAKHE (XDEAEIAX AT THN KAAAIEPTEIA TOY ENEPTEIAKOY @YTOY
LOPIOY ME EY®OYH PYSMIEH APAEYIZHE

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



Onwg 1161 avapepbnke, oto Tponyodpsevo KEQaiwo, 1 gpion tov R? ywt tov éheyro
KATaAANAOTNTAC EVOS HOVIEAOD RPEMEL Vi YivETal pe mpocoyn nati kabe popd mov
apootifetar pia via rahwdpopik) petafinni to R? avéaver yopic 1o poviéio va
rapovoraler avtictoyn Peitioon (Montgomery et al., 2003).

[MoXhoi epevviyréc IpoTipoby avti tov R? 1o apoaappoopivo R py. To R ypy

vrohoyiletat and m) oyLon:
sS,
= SS =
Rimzl_"1 p:[__"' "_1 (620,
' oy S, \n=-p

n-=1
Enedn) o apripnmic me e€iomong 6.20 anotehel 10 HECO TETPayOVIKG o@ahpa Tov
vroAoimmy (mean square error, mse) Kai 0 nepovopactic rapaptvel otabepds to
R*apy avE@ver pe my apootixm puag véag rakvdpopukns petafinic povo omy
aepiatmoen wov N vEa avt) petaPAnT] HEWOVEL TO PECO TETPAYOVIKG OQApa
(Montgomery et al., 2003).

O TPOCAPROCHEVOS CUVIEAEGTHS MPOCOIOPIGUOD AmOTEAEL £va £0YpNOTO
gpyareio e tov gpeuvnt] kabe @opd mov avtog embupsi va apooticer pa
emmhfov madvdpopkt) petaPinti. H gpion tov R Ap aeplopiler my mbavomra
va pootebel e petafinny n orola dev sival anapaitymy yue my Peitiwon tov
povtéron (Montgomery et al., 2003).

6.4.3. EAEINXOX KAOE MEMONQMENOY IMAAINAPOMIKOY EYNTEAEETH H
OMAAAX EYNTEAELTON

Tupvi evbapiper 0 £Aey¥oC vAGDEGNC TOV CUVIEALOTOV TUAWSPOUNGNL,
oprotd yue tov kKabéva, Térowor Eieyyor propel va eivan ypiiowpa otov kabopiopd
5 Suvapikie Tine ™me kabepae and g ankivdpopkis petafintés tov poviéion
e moAwdpdunone. TNa  aupaderype 1o poviho  pmopel va  eivar  mo
AROTELEGPATIKG pE TV yprjan emapdoletov petafintov 1 lowg pe mv Swypagpn
Hag 1] TEPIGCOTEPWV  RAPUPETpOV Tov NoN mapovadlovialr 610 poviElo.
Ipoatittoviac e petaPinm) oe éva povieio cvwvibog mpoximrter pa adcnon tov
abpoiopatog tetpaydvoy 1o0v opdipatos. Ba apéner 1ote va digpsovnlel eav n
avinen tov alpoicputog TETpayGVOV ¢ RAAVOPOUNGTS eival apketd peydin
oo on va Sikawioyeitan 1) apocthiin pog exumiéov petafinmic ato poviého.
Emmiéov, mpocOitovrag pa actjpaven petaPinm oto povieio propei va avinbei
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157 6. YAIKA KAl MEBOAO! - TTIOAAAITAH T PAMMIKH [TAAINAPOMHEH

10 PECO TETPAyOVIKG opdipa, yeyovoe mov deiyver oTL 1) apootnm piag tétowg
petafinmic kafotd To POVIELD QTOYOTEPD WS TPOS TNV MEPLYPAQT] TOV SESOUEVEOV

(Montgomery et al., 2003),
H vadbeon eléyyov mg onuavukdémtag yue kabe pepovopivo cvvieieot)
ruAvopopnong P sivan:
Ho: Bi=0
H,: Bj#0 (6.21)

Av 1 Hg: Bi=0 dev anoppupBei 1o1e 0 nohwvdpopnmic x; Oa mpérel va araleiptei axd
10 poviéro. To oranonxd kproipo avmig mg vrodleons sivan:

A

b _ B
\’a.’(.‘u o c,

omov Cjj eivan ta Sraybvia otoyeia Tov zivaxa (X'X) ' mov avnotoyoiy oo S, .

T, = (6.22)

Inuewbvetal 6T o aapovopactic me eélowong 6.21 sival 1o otabepd opaipa tou

ouvieieon| aahvdpounons ,é, . H pmdevua vadbeom, Hy: Bi=0, aroppinterar edv

|ID| =1, . Avtd kakeitm pepikos M repibopuaxds EAeyyrog Enedn 0 cCUVIEAEOTIG
Saep

nakwvdpéunong f, efapratar and dheg Tic vdhowmeg ralwvdpopukés petaPintic x;
(i#) mov eppaviloviar oro povrého. M tomkn arewdévion g t (Student)
xatavoung aivetat oty Ewdva 6.1,

ey |
NN
h ANASSY !

F A
K

B ] axevion TG ¢ (student) Katavopc
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Yaapyer kut GAAOC TPOROC EALYYOL TG GUVEIGQOPAS EVOS  HEMOVMMIEVOD
naAWVSpopn T o610 povIEAo. Tip@ova pe avt] Ty Tpoctyyian pa abinen tov
abpoiopatog ETpayGvey 115 TaAVEpOUNeNe oV APoKHATEL and v apoathkn
pog petafinm)c X oto povilo, Ssdopévon om heg perafintéc X (iF)
repapfavoviar fén omy eliowon mg auwhwdpopnone. H o Swdikasia mov
pnowponoEitar y1 o autd  ovopdaletarl  yEVIKOGG  EASYXOS  ONMavTIKOTTUS
aaiwvpopnons N pébodog tov apdobeton abpoicpatog tov Terpaydvoy. Avt
owdikacie propet va ypnowomombet v va epeovnbel 1 ovvegpopd  Bvog
VOGUVOAOD aAwvdpoukdy  petafintdv oto povidro, ‘Eotw 6m éva poviého
radwvdpdpnong repthapPaver k rakwvdpopukéc petaBintés kat £xet m popen:
Y=XB+E (6.23)
dmov Y givan (nx1), X eivan (nxp), B eivan (px1), E givan (nx1) xat p=k+1. [péaer
v kaboplotel edv 1o VIOGIVOLD TV TaAVIPOHIKOY pETafAnTdV X, X2, X1, ... X,
(r<k) m¢ oivoko, OUVEIGPEPEL GTPAVTIKG OTO poviEio ¢ mukwvdpopmenge. FNvetal
n vadbeon 611 o1 cLUVTEALOTES RAAWSPOPONG yopiloviat wg sEhg:

B=[B'] (6.24)

omov By eivat (rx1)xan By eivar [(p-r)x1]. H veéOeon mov Sietvadvera eivat:

Ho: By=0

Hy: Bi#0 (6.25)
amov 0 sivar o pndevikde mivaxas. To poveého propei va ypagei:

Y=XB+E=X;B; + X4B; + E (6.26)
omov X, avumpoconeier g omieg tov X wov oyetifoviar pe o By xm X;
avuapoomretel Tg omies tov X mov oyetilovia pe o By (Montgomery et al.,
2003).

INa 1o yevikd poveého (1o onoio rephapfaver kar o By kat to By) sivan
vnotd o B =(X'X)"'X'Y. Emmpoofétne, 1o Gpotopa tetpaydvev me

raiwvdpopmone  yue  Ohec  mg  perafintéc,  ovpmepiapfavopivon g
ardnpenidpaong sivar:

SS, (B) = BX'Y (p=k+1 BaOyoi erevdepiac) xar
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159 6. YAIKA KAI MESOAO! « TIOAAATIAH TPANMMIKH NAAINAPOMHIH

Y'Y -BX'Y
n-p

MS, =

H mocémra  SS,(B) = BX'Y anotwhei 10 alpowgpa  ETpUyGVOV TG
ruAvapoumane rov opeiketal otovg cuvieheotéc B. Na va Ppebei n ocvvespopa
v Opov By oty malavdpdpnon, apinel va Yivel IpOcupioyn] Tov HOVIELOD pe TV
rapadoyn 61 n vadbeon Ho: By=0 civar alnbic. To poviédo mov anopéver divetat
and my egiomon 6.26 xat divetar and 1 oxfon:

Y=X3B;+ E (6.27)

H extyirpa tov B; sivai !i, diverar and my egicwon

B ,=(X0X,) "X Y ket 10 @dpowopa  tepaydveovy g rulwdpopnong  wov
opeiketal oto By divetat and myv egiowon

SS,(B,) =B, X,Y (p-r Pabpoi shevlepiag) (6.28)
To abpowopa tetpay@vey e raivépounons mtov opeiietal otoug cuvieieotic By
dedopsvon ot o By Ppioketar 161 oto poviho, sivar:

S5,(B, |B,)=55,(B)-585,(B,) (6.29)
To @Bpowopa tetpaydvov mov divetar axd m oxion 6.29 éxet r fabpoig ehevbepiog.,
Mepwis popéc ovopdaletar mpoalieto abpoiopa erpaybvoy mov opeiretat oto By,
Inuewovera 6m ) mocdmra SS, (B, | B,) amotekel my avinomn tov abpoiopatog
TETPAYHVEOV TNE RAAWVSPOUNONE MOV OPEIALTAL OTIC AUPAPETPOVE X1, X2, X1, «ovey Xp
o aephapPavoviat to povréro. H rosdtnta avt) eivar avelaprnm tov pécov
TETPAYHVOL TV VA0AOIT®V 1} Tov opdipatoc MSg xat 1) vadbeon Hy: By=0 puropei
va eheyDel pe to otanionikd kprmiplo

55,8, |B,)

Pra— T 6.30
V— (630)

Eav yia myv iy tov F, n onoia vrokoyiletar and my eliowon 6.30, wibet
Foo fiurnp Kut n pndevuai vadbeon anoppipbei, to1e cuvendystat 6T TOVALIGTO pia
and T RupapETpons pe ouvieieotic By sivan Sipopetiki] and to 0 xat sropiveg

TOVAGYIOTO i and ¢ PetafAnTéc Xy, Xa, X, ..., X; TOU GUVOAOD X| CUVEIOQPEPEL
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onpaviikG oto poviého g ralwdpopnone. To repardve xproipo ovopdaleta
pepko F-test.

To pepwd F-test eivar mord gprioo. Mmopei va ypnoworombel yua va
petpnlei ) cuvelspopd ke pPEPOVOPEVIIC TEPIPETPOV X; GaV Vit NTav 1] TEAEUTain
petafinni wov apootiletal ato povielo vrokoyiloviag y moochTTM:

SSu(B] Bo. BBty Byets oo B), =12,

H mocdéma avn) exepaler myv addnon tov alpoicpatog terpaydvev g
nakvdpopnone wov ogeiletal oto mpoonbipevo x; oe éva poviého mou 1jdn
aepRapPaver Xi, Xa,..., Xt Xjery Xk 10 pepixod F-test amoterel pa yevikotepn
Swdikaoic oty ool eiviat duvatd v petpnlel 1) exidpuon opadwy petafinriov,

(Montgomery et al., 2003).

6.5. OPIA EMIINIETOXYNHE IMMOAAAIIAHE FTPAMMIKHE
ITAAINAPOMHEHE

6.5.1,0PIA EMIIETOEYNHE MEMONOQMENON EYNTEAEETON MAAINAPOMHEHE

Toppova pe tove Montgomery and Runger (2003), ota poviéha ypappuknig
rakwdpopnone eivar cuviiwg gpRoyo va vroioyilovial EXTIUNTPIES TV opimv
EQMOTOGUVIIG Yl TOVS cuvieheotés mg mahwdpopnone Py H avartoln g
Swdikaciag yia Tov VAOLOYIGHO aLTHOV TV opiny apobnobitel 6T 10 6@dApa Bivat
KavoviKd Kat aveEGprta xatavepnuévo pe péco 6po 0 xa petafintonya o
Anhadi ararteitan va yiver 1) 16w Zopadoyn] pE auT) TOV £YIVE OTOV EAEYYO TV

vrobéoewmv, £d¢ ex tovtov o1 mapampnoec Y; eival kavovikd kar avefaptta

KATAVEPNEVES pe péao Opo /[, +Zﬂ,x” ko petafinromra o, Exedi 1)

EXTI TP B anotelel fva ypappkd cuvHnaoo TOV TUPATPHCEMY, GUVERAYETAL

on B akolovbel Kavovik xatavopn pe péoo 6po to didvvopa B xat mivaxa
ovppetafinrome 1o o (X'X)". Eropévog xabéva and ta otanctkd kpropu:

N

BB, _ B,

Joic, VT,

axoiovlei t (Student) katavopn pe n-p Pabpove shevbepiag, émov Cj sivan 10 jj-

T=

r B0 20 s ke (6.31)

0616 otoyeio Tov mivaxa (X'X) ! xat o ivan 1 extyitpia mie petafintomrac o
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161 6. YAIKA KAI MEBOAO! - NOAAATNIAH TPAMMIKH NAAINAPOMIEH

v opdipatog mov Aapfaverar and my eliowon 6.14. And ta mapardvo,
APOKVATEL 6TL Y1 Roc0oTd 100(1-u), Ta Opra EPMOTOCHVIC TOV CUVIEAEGTOV TS
morhaming ypappkng rakwdpounone i, =0, 1, 2, ..., k, divovrar and my oyéon:

é,—ra \’G"(‘" < B, ‘—‘f-i,""uﬁ_p\‘o’ C, W ‘d,i&r“_"_r c, (6.32)

= p

6.5.2.OPIA EMITIETOLYNHE THE MEEHE ANTOKPIEHE
Eivat Suvatd va vaoloytotohy ta 6pia EmeToaivig e HEGTS aroOKpLang o8

EVOL OUYKEKPIHEVO ONUEID Xoj, Xo2, «... Xop 110 va yiver extipmon mge péong

andKpIoNg 68 autd 1o onpeio Tpéact va oplotel o Sidvooua:

X,

L vou J

H péon ardxpion oe avté 1o onueio diverar and m oxfon E(Y | x,) = u, = X(B
Kai 1) onoia vrohoyiletal and ™ oyion: ;:Y._,‘ = X2 B (6.33)

H exnipirpa avtog eivar apepdinmm apot E(X; I§) =XoB=E(Y|x,) =y, &vd
1 petafinromra tov ;1, ., Elva:

Var(uy,, ) = o X, (X'X) ' X, (6.34)
[a ovvtereon) epmotoodvng 100(1-a), 10 AepuKdTo CTATIOTIKO KpITiplo sival

duvatd va ypnoporombei yia tov kabopiopd opiwy epmotooivng oto iy,

l“\'.l. = p\‘iv.

Vo' X, (X'X) X,

[Ma 10 poviého Mg ROAAATANG YPARMIKNS TavEpOINoNS, T0 Oplo EPTIGTOGHVIG

(6.35)

e ovviereotl00(1-a) nocootd oplwv epmoeTociVIE TS HESTIC amdKPIoNE oTa

ONUELR Xop, Xo2, +...s Xok SIVAL
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}‘I'_l,_fu ua: xil'(xfx)-l xI.I s}f\' iy S!}I.t,""a ua: x;(x'x)lxd T]
- A=p

- il 4 2

!;v.-, t, o JXL XX, (6.36)
bl

H efiowon 6.36 amoteiel 6plo EPMOTOGHVIS TOU REAWSPOIKOD DAEPEMALSOV.

Amnotelel vy yevikevon g e€icwong 5.33 (Montgomery et al., 2003).

6.6. TTPOBAEYWH NEQN ITAPATHPHEIEQN

‘Eva  poviého makwdpdunone pmopel va  ypnowporombel i v yivel
apdPheym g véag 1 perdovukng mapamipnong me petefinmic Y, n onoia
AVTIGTOLYEL GE CUYKEKPIUEVES TIHES TV aveSapmTov PetafAnTdv Xop, Xoz, ... Xok.
Av sivat Xg=[1, Xo1, Xo2, ..., Xox] TOTE éva onpeio apdfleyme mg pellovukig
aapatipnorns Ye ato onpeio Xy Ou eivau

Yo =X,B (6.37)
INa ouvieieot) epmotocivig 100(1-a)%, ta 6pla EpMATOTUVIG HIAS HEALOVTIKIG
rapatnpnong divovtat and ) aytan:

Yot Jof+ X (xx) X, )< 3, < ﬁ't.+f.-,_rJ3“[l FX,(X)'X, ] 638)

Avtd 10 6pro apdPheyne aroteiel yevikevon tov opiov xpdfleyne wov divovra
and v elomon 5.35 v g pEALOVITIKT] RUPATPIOT] OF Ml GRAT) YPUHMPIKT
rahwdpdpmern. Eav yiver edykpion tov opiev apofleyme mov divovrar and v
efiomon 6.38 pe ta Opur EPMOTOCUVIG TOV pécov dpov mov divovial axd v
egiowan 6.36 cuvayetal 1o copatpucpa OTL T Opra APOPAeyg eivan evpiTEPE UTO
ta avriotoye Opwe epmatosvig. Ta opw epmetooivig ekgpalovy 0 opdipa
oV EKTIUNON ™S pEong Katavopns, v ta Opwe mpoPheyme exepalovy to
opaipa apdfreyne pag pellovuknie e and my Kkatavopr) oto onpeio X, To
opro apofreyne repiapfaver 1600 10 GPAANE TV EXTIUNOT] TOV pEGOV OPOV, OTO
onueio autd, 660 Kat My evordapyovca petafintémre me wyaicc petafinms Y
e v i i X=X,

Or katd apostyyien vroroyiepol e ™y apofleyn viov mapatypijecoy
KL TOV UT0L0YIoRG TS PEGTS UmOKPIONG, 68 £V DE00REVO GIUELD Xo1y Xo2y «oeny

Xoe ApEmEl va yivetan  pe  wwaitepn  aposoyn  6tav  pdlicta  avroi
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163 6. YAIKA KA MESOAO - TTOAAADIAH TPAMMIKH TTAAINAPOMITEN

APAYPATOTOWOVNTAL EKTOS TS meprogns 1 omoia meprrapfiaver g upykic
rapatypies. Eivar moid mOavé to povrého mov tapialel oty meproy] pe ta
apyka dedopiva va pny topraler Katdlinhe o dcéopiva EKTOS aUTIS TS
aeprogie. Loy molhamiy malwvdpépnon sivar ovviifog gvkoko va yivouy
vroAoyIoHOL Kath Tpociyyion, axobola, apo Ta exineda towv petafintov (X, X,
e Xy =1L 2, L, my amd Kool opilouy my TEPog] oL AEPIKAEIEL Ta Sedopdva.
[N aupadarype omy Ewwova 6.2 anewoviletar 0 agpog] rov neprhapfaver nig
TaPATPNOELS Yt £va PoVIELD ralwdpduneng pe dvo petafintéc. Enpadvetal 6T
0 oNpeio (Xp1, Xp2) Ppioxetar petalh tov evpove TV d00 TAMVEPORIKGV
petafintov x;, X2 whhd eival exTo¢ ™S repoye mov rpaktika xulopiloviar and
ne appxéc mapamproeic. Etol, eie epappoletan 1 Swdwkaoia apofreyne me
e puag véag rapatipnong site epapuoletm n Swdikacia extipnone g péong
AnoOKPIONS 0L @UTH TO ONEio, UNOTEAODY £vav KATd TPOCEYYIOT] VIOAOYIOHO TOV
apyikov povréiov auiwvdpdpunong (Montgomery et al., 2003).

1.

PEYRATIRD CUPOS TOV 3,

f -

r

CE—

1 paryparino copog Tovx,
Ewkova 6.2: Hepog) oproBémeng evog povieion maiwdpdpnang pe dvo petafintec.
6.7. EAEI'XOZ EIIAPKEIAZ TOY MONTEAOY
Evac apilpds Srapopenikdv tepvikav propei va ypnoponombel v tov
EAEYYO NG ERGPKEING EVOS HOVTEAOD TOAALTANC YPApIIKIG RUAvSpopone.

6. 7. LLEYNTEAEZTHE MTOAAATIAOY [TPOXAIOPIZEMOY {R=)
O ouvieheonic rollarhon aposdopiopon (R?) opiletar we ek

METIETOINOIHEH THE ENEPVEIAKHE (XPEAEIAZ ANO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
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R? = SSp _ = SS, _ Nadwvopox fjustafol i

i 3 . : (6.39)
SS, SS, OAdwnuerafoi i

omon R? aotehei mma pétpnon me cuvolwic peimone me petafinromrag tov Y
MOV TPOKVATEL antd 1) ¥pNieN TV TElVIPOHIKGY PETARANTOV X, Xa,..., Xx. Onwg
Kal oV AEpintoon me amhng YPeppikig raAvépiunons 1o ebpog TGV 1oV
GUVIEAEGTI] Tpoadlopiopion Kupaivere petald 0 kat 1. Qotdoo pua peydhn nug ou
R? Sev onpaivel kat avaykn OTL 10 MOVIERO TaAWOpOMNONS Eival Kahd.
[pooOitoveac wa peraBinm) oto poveido owideg aviavera 1o R Goyeta pe 1o
£y  petafinn) avny sivar otanotikdg onpavkn 1 6. ‘Etol, ta povidha mon
égouv peyddec npéc tov R? propei va divouy @roxéc mpoPhéve tov viwey
AAPATPNGEMV 1| EXTYNIOELS TN HEOTIS BROKPIOTE.

H fetuny terpayovikny pila tov cuvieheon) mpocdiopiopon ovopdletat
roMamhoe  ovvieheonic ovoyfuone petald tov Y Kut Tov owwdAou  TmV
TUAVSPORIKGOV HETaBANTOV X, Xa...., Xx. AAadi) to R amotelei pa pétpnon nig
ypappkne oxéone petadd Y kat Xy, Xi,..., Xp. Otav k=1 1018 tpoxvatet n anii
ovoyénion petald Y kat x(Montgomery et al., 2003).

6.7.2. ANAAYXH YITIOAOIINN
O O6pog vadhowto, oe v POVIELD ROALATANG YPAUUIKNS Tadvdpbunong, o

onoiog opiletar ¢ ¢, =y, - ):, , mailer onpaviikd poro oty eEétaon) e exdprenc
tou poviéron, Onwe avapépinke nén omy aupaypago 5.8.1, apketd Swypdppate
vrohoinmv  eivar ougvd  ypioya,  Eivay, exiong, gpiowo ve  oyediualovrin
Sypappata vroloinev m¢ Tpog PETafANTEC IOV Sev GURPETELOLY GTO HOVIELD Ot
onoieg sivar mbavée vroymges petafantéc e va ovprepingboty oto poviého,
[pdruna tétowny Saypappdtov ta onoia sival zapopoia pe exsiva me Ewdvag 5.4
deiyvouy 0T To poviédo propel va arodidetal kaivtepa apocbitoviag i tEtow
vroynew petafino.

Y& SuQopee AEPUITMOELIS KUTAOKEVNS HOVIEL®V ypnoiponooivial Tt

TuronompEVe vorowma o, = e,A = T“': i ToV VIoAOYIoHO Tou peyEfoug Tov
2 0}
o

vroroizov, [ToAkol avaiutéc aponipoiy v oyediaypapoiy Turoromuéva vadAouwe

avti tov cuvniopévoy vroioinoy, exedn ta twrorompéve sivar Balpovounuéva
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165 6. YAIKA KAI MEBOAOL - HTOAAATTAH FPAMMIKH NTAAINAPOMHEH

Kl 1) Tororompév) andkiion apooeyyiletl m povada, ‘Etol, peydha vroiowa, ta
onoia propel va deiyvovv mbavd epmoddie ¥ acvvibiotes rapampioels, eival
duvatd va  epgaviloviar arnd TV pEALT]  TOV  SlYpappdTev  LIoloimmy
(Montgomery et al., 2003).

[Modré mpoypappare H/Y aalwdpopnensg vrokoyiCovv driiove timoug
fabpovopnuévey vroioinov. Eva arnd ta o0 ko eival 1o oToyaoTikd vadlouto,
10 oroio divetar axd ™ oyion:

s 71 D) (6.40)

“ a-:(l = hil )
omou hy sivat 1o 0010 Sry@vio otosio Tov mivaxae H=X(X'X)"'X". O rivaxac H

nodhfc  popéc kaheitmt  mivakag  «xaného  (hat)»  eredy  wopder
‘l(=XlA3=X(X'X)"X'Y=HY. Ero, o wmivakag H peraompariler g

rapatnpovpeves TES Y o8 SlavOopOTIKES TIHES Q ot onoleg tpralovy oto
HoVTELD,

Apod  kGbe ypauppn tov mivaxe X avootoei o8 fva duvoopa
Xi=l 1, Xity Xizpeeen Xi] TOTE Vg @hog TpomoOg i va ypawovpe ta Swydvia
oroyeia tov wivaka H eivay
h, =X(X'X)"X, (6.41)

EInusibveta, 6T doyeta pe 1o o7, 1o kads hy otowysio anotehsi my petaPintomra

OV APOGUPHOCTHEVOV  TIHOV ;'.. O1 moocomee hy,  gpnoworowoiviar  otov
VIROAOYITUG TOV 0PIV EPTGTOGUVIG TIE HECTIS AROKPLONS oTV Tupdypugo 6.5.2.

Aapfavovrag vadym ng vrobécers 6Tt to opdipa Tov poviElov eival
AVEEGPTITA KUTAVEPNIEVO e péco Opo 0 kan petafintomte o8 propsi va
anoderdei  6m v perefintomgre tov  i-ogToh  vroloimov e sival
l"ar{eJ:o"‘(l—k,,}. i= 1, 2, ..., n. Emméov, ta h; otoysia apéna va
Kavorowouy Tov agpiopopd 0<hi=l. Avtd onuaivel 6Tt ta TvrOTOMPEVE VROAOLTA
vroexTponY 1o péyedog twv vrokoinev, ‘Etol, to turorompévo vrdlowo Oa nray
Kahbtepa, and otationxne andyeme, va efetalel ta exupdupeva eprdda mou

paopet va eppaviCovial. Aniadi, av yia rapdderypa 600 and ta vrdlowa £vog

METTETONOIHEHN THE ENEPNEIAKHE (MPEAEIAL ATIO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
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poviéhov frav ¢;s=5.88, ¢;7=4.33, 10 péoo tetpayovikd opdipa MSg=5.2352 kat
hysy5= 0.0737, hy7,47=0.2593 161¢ 1 ToROTOMpPEVE vdhowa D HTav:

e, g 5.88 € e 433

= = =257,dy=—F== =
J: JMS, V52352 ” Ja_ Jms, 52352

Evd ta avtiotoya otoyectikd vadrowrta Oa frav:
he = : ¢, _ 5.88 =267 iy = 4.33 =220
Ja, (1-h) J5.2352(1-0.0737) J5.2352(1-0.02593)

=1.89

dy =

And e mapamaver ££GYETAL TO CUMAEPACHE OTL TU OTOYAOTIKG vROGLOUTH Eival
peyalitepa aad T avtiotoye turorompiva. 261060, Ta THIROROMpEVE VROAOUTL
£0VV TIHES TETOWES GOTE Vi v apokaloby coPapn) avnovygia yopom arnd ta mbavi
epoddwe (Montgomery et al., 2003).

6.7.3, KYPIEEZ IIAPATHPHIEIZ
Ortav gpnowonosital 1 todlaxil] aeiwvdpounan, cvyvi dwmotdvetar 6T

opopéva vrooivola rapampioemy sival acuviihota onuavnkd. Mepikéc opéc
auTée 01 TEPATNPNOELS Eival OYETIKA PUKPIG ard TIg YEITOVIKES REPOYES Omou
aapatipodvial T vadlowa dedopfva. M vmofenk Kat@otacn ya 600
petafinréc nupovaralerar oty Ewkdva 6.3 6mov jua aapanipnon oto Sidotmpa
petagt tov x opoleteita and ta vadhowma dedopiva. H dudtaln tov onpsiov oto
Siompa petald tov x eivar onpavoxd yie tov kabopopd tov onjtov tou
povréiou, INa rapaderypa ta onpeia (X, Xg) omy Ewova 6.3 propel va eivar nokd
anpavakd otoy kabopopd tov R? me extipnong tov cuvieheotdv rakvdpdpnong
Kai 100 PeYEHONS TOV PECOV TETPAYHVOD TOL CPAANATOC.

2
a2 *
|
[egroyh mou 1
ufiave to advolo
oy Ropotpfotey |
1

TG TG 0otie

0D n

Eikova 6.3: Arcikovion) opeiov eXtog e repoyis zov oprobetoby ta x.
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167 6. YAIKA KA MESOAO! < TIOAAATIAH TPAMMIKH FTAAINAPOMHEH

Yra endpeva Oa yiver apoondbewa va efetactel eav ta onpaviikd onpeie
kubopilovy moArES umd TIC 1WIGTNTES ToL poviéiov. Edv ta onpoviikda onueia sival
wkaxa» onpeia | Aavbacpéva Oa apéner va eEalieipoviar. Ard mmy @hin ahevpi
propel v pnyv vaapyer kamow Adbog oe avtd ta onpeia rid Tovidpoto
anmitsitan va xaboprotel edv avtd zapdyouvy 1} o7 aroteléopata cOUGOVE PE T
vrokowma Sedopdva, Le ke repiaTmon axopn Kat av ve onpaviké onueio sivat
kubopraTikd, v eAéyyet oe onpavnikd Pabpd ng W16 Tee Tov poviEAon anaiteitat
Vit sival YVoOoTd agob HIOPEL v £4E1 ETOPUCT 6TI) (P1IOT] TOV HOVIELOL,

M eZaipem diyvootikn pébodog eivan 1 pétpnon me andotaons tov Cook
(Cook’s Distance) (Cook, 1977,1979). Avnj eivar pua pérpnon tou eIpayhvon mg
andotaons petald 1ov cuvniopivev elioToy TEPaydveoY Tov extipony o B
kat Paciloviar o n aupampioag xal e extipnong xov Aapfdaverar dtav 1o i-
oatd onueio mov arocvpetar, nyx. o By H pérpnon meg andotaang xata Cook

Siverat and ™ oyion:
(B'.Ha]n(a;a]
D, = - T ] [ty SRR
po’

AvaATikGTEp, av T 1-00T0 GNUEI0 £ival ONPavIKG, 1) aTopEKpuVeT) 1oV uropel

v apokakiaet oto By ozetikn) aklhayi) o¢ apog my Tun B ‘Eton, pa peydin tipn

tov D; onpaiverl 611 1o i-0016 onueio eivin onpavaxd. To otanonxéd péyebog Dy

vrokoyiletar and ™ oyion:
2
L L. T IS (6.42)
p(-h)

And my eSiomon 6.42 ouvayetat 1o copnépacpa 6m to D arotelsitan and
TETPAYOVIKG 0T0aoTIKG vaohowta ta onole avukatontpilovy ag” evdc 10 moo0
kaid tapualer 1o povieho TV i-oot mapampnon Y, (vrevbopiletaw om

r, = - ) Kt @@’ £TEPOV Eva TAPAYOVTE O OMOIOC PETPA TO WOGO PaKPLd

Vo' (1-n,)

Bpioketar autd o onpsio and ta vadrowma dedopéva. H rosdmra :

exppalen

“
TV HETPNOT) TS AROGGTUGTIS TOV 1-06TON GTHEIOD afd TO KEVIPO TV vrokoinwmy n-1

onueiov. M apn tov D) > | propei va deipver 6 1o onueio sivar onpavaxo.
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Kafévag and tovg d0o napayovieg tov D; (1) kai 01 §00) propei va GUVEIGREPOLY GE

pua peydain tipn (Montgomery et al., 2003).

6.8. MOP®OEL MONTEAQN INOAAAIIAHY 'PAMMIKHE
ITAAINAPOMHEHE

6.8.1.ITOAYQNYMIKA MONTEAA

To ypappkd povigho mov aeprypapetar axd my efiowon Y=Xp+& eivan éva
YEVIKO pHOVTELD oL e@apuoletat yia va exgpdcet kale ypappu) oyeon og Ipog Tg
ayvmotee napapétpovs  ovprepihapfavopsvon tou Pubpod rov rolvwvipov, Na
RAPASEIYHA, TO ROAVGVURO Se0TEPOL Padpod g apog e petafin:

Y=Bo+Pix+Pix’+e (6.43)
Kat to rorvmdvopo sevtepon Pabpot me apog dvo petafinréc
Y=BotBixit PaxatBrixi HPaxa HPrxixate (6.44)

sivan ypap ik poveéda aakvépopnenc.

Ta rolvevopikd poviéha talivdpbunons eivat evpéns dwdedopéva otav 1
AnOKPLaT) EiVaL KUPTUAGYPapL, EXEGT PIOPODY VI EQEPHOGTODY O YEVIKES apyés
TS MOARATANS RAAVEPOUNOTS.

Q¢ wpog v EKQPuot] SESOUEVEV PE TOAVGVOLE, YEVIKG, ¥PNoIponoEital o
povtEdo ukpotepo fadpon. Lo mupandve nupdderypa ba énpens va efetaotel n
mbavomra T Sedopéva v eKQPAlovVINL IKOVOTOMTIKGA and £V TOADOVUHO
ap®Tov Pubpod avrl tov avtictogowv devtepofaduwov, Etor, ) vrobeon ehéyyov Ou
proponos va Swpoppobel kg eZnc:

Hg: By=0

Hy: Bi#0

O yevikGg £heyyog MUAWIPOUNONG PAOPEL Vi EQUPUOCTEL Yl Tov EAEyy0 NG
aapunave vadbeone. Amauteitar va yiver éheygog tov emaifov abpoicpuartog
tetpayvoy 7ov opeikoviar 610 Pri, i SSk(BiilBiBo)=SSe(B1BilBs) — SSr(BilBo)
(Montgomery et al., 2003).

6.8.2. MOIOTIKEE METABAHTEE KAl METABAHTEE AEIKTEEX
Ta poviéha raiwvdpodpnons mov aapovaidotkay rapartive Pacsictray o

nocoTikés petafintég, dniady, petafintéc or onoisg pmopovv va perpnovv oe
apunnikn kiipaka, [Na mepdderypa, petafintéc énwg n Oeppoxpacia, 1 mison, 1

aROGTAGT] Kl TO NAEKTPIKG Suvapikd arotedonv mocotikég petafintéc. Mepucic
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169 6. YAIKA KAI MEBOAO! - TIOAAATIAH TPAMMIKH HAAINAPOMHEH

popig, amateital va evaopatwboiv rownkés aaivopopikes petafintéc oto
poveého mahvdpopnone. ‘Eva rapaderypa mownknie petafinmic oe éva poviého
auAwvdpopmons Da propovices va eival 0 rapatPNTIE AOV aoyorsital pE TS
rapanpioss Y. Eav yiver i vadleon 6n ouppetéyovy dto mapampntéc tote Oa
apénet va pedenlel n) uyov dpopenikn exidpaon tov kabéva oty andxpio).

H ouvnthopévn pébodog pétpnong tov SIu@opeTKdOV EMTESOV HIUS TOWTIKTS
petafinmig eivar 1 ypion peraPfinrav-deiktov. [N mapaderypa, ya va xaboprote
1 exidpucn 600 SWEOPETIKOV AUPATNPNTOV O Eva povidho rahvdpopnong, Oa
propovos va oprotel 1 petafinm)-deixmge:

0 £@v n mapatipnon apofpygetar and tov mupatpno |
“{
I edv 1 repatipnon apoépyetar and ov rapampno) 2
Ievikd@, pua mowotikn petafinny pe r-exineda propei va poviehorombel pe r-l
petafinric-deikteg, ot omoieg AapPdvouy myv Ty 00 1. "Etoy, edv vadapygouy tpeic

rapampntés kat dvo petaPintéc-deixtes tote te Swpopenika exineda D frav:

X. X_-

] 0 oy 1) Rapatipnon apobpyeta axd Tov xapatpyeg |
1 0 LaV 1) AAPATHPOT RPOLPEETAL Wxd Tov Rapatpn) 2
0 1 BV 1) Rapatijpnan Apodpgita wxd tov gaparmnpr 3

O petafAnTéc-06iKTes ava@EpovIal Kt (g EIKOVIKES petafintéc.

Eriong eivar mbavo va ypnowonomBei e petafinni-deikme ya va
epevvnei mog o Thog evog epyaleion exnpedler my KAion Katl TV and6TAGY fag
svleing and tov aZova tov X. e rapadarypa, £otm 6Tt Eva poviéio £t ) poper):
Y= PotPixitaxatPixixate, omov 10 Xz sivan n petafinoi-deikme. Edv o évag
trog gpyakeion sivan 0 302 xar 10 x>=0 1OTE 10 povidho ypagetar: Y=Bi+px,+&,
£V £V 0 THTTOS TOL Epyaieiov eivat 0 416 kat 1o xp=1 TOTE 10 poveElo yivetar:

Y= PotPixitPrtPaxite=(Bot P H(BrtPa)xi+e
Inpervvetan 6T to iy eivan ) petaforn mg andotaons und tov afova Tov X Kai to
f3; eivar i khion mov APOKHATEL A6 TV @ALayl] TOV THTOV TOV EPYULEIOD.

M evadiaxtik pgbodog aviivons avtdv tov dedopévov eival va yivel
APOCAPROYY] SlPOPETIKGY poviElov ota dedopéva tou xale timov epyaleiov,
Qaotdoo, apoatyyan pe ™ petafinoi-deikm rapovardlel apxetd Theovektipata,
lpdrov, povo éva povrého anmreitan va euylel and m perim tov dedopivov,
AeDTEpOV, HE TNV HEAET TOV SESOpEVOV MC TPOS Kat TOUG B0 THROVE EpYUieiny, ot

MEFIETONOIHEH THE ENEPTEIAKHE QPEAEIAE ANO THN KAAAIEPTEIA TOY ENEPFEIAKOY @YTOY
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Pabpoi erevlepiag tov epaipatog avEavovtal. Tpitov, o éieyyol Kat tov dvo
vrobéceny g apog ng rapapttpons Pa kat fy anotehodv Waitepeg aeprthoeg
m¢ pebddou tev mpocbistov abpoiopdtey wepaydvon (Montgomery et al., 2003).

6.9. EINAOI'H METABAHTON KAI KATAXKEYH MONTEAOY

Eva and ta onpavnkotepa tpofAipatae oty KaTtaokeut] evig HOVIEAOL
ralwvdpoumene  eivar 1 emioyn tv  owdhov tov  petafintdv mov  Oa
gpnoporombony, Tponyodpevn eprepia tov epevvny propel va Pondnoer omy
£hoyn ToV KatdAinhon cuvoron, Zovibog, 1o apdfinua cvvietatar oty emhoy
0V KatdAiniov vroouworov petafintav, and 1o civoho Tov petafintdy mov
Dempoivtar enpavikés, yie o oroio vadpyer N Pefardmra 6 aeprypapouy
Kavorom ke my axdkpon Y.

Ye pa ol REPIATOON, 0 EPELVIITIEC EVOIAQEPETAL I TNV EMAOYY] TOV
petafinrov. Me tov 6po emhoyn petafintév reprypapetal 1) Siwadikacia emioyns
10U KatdAiniov cuvoiov petafintoy, ot onoieg bu CUPPETGOOVY OTIV KATUGKEDT
OV povIELou ReAwvdpopnons. Ammitsitar 10 poviEho va aepraapPaver wavod
apifpd petafintév, £tor Gote va anodidel 6oo 1o duvatd Kakitepa Katd ) ypnom
tov oe mbavég pelhovukes apoPriyes. MNapdhinia, yia va dwatmpnbel oe yopunia
emineda 10 KOGTOS ¥PHONG Kal STPnone 1oV GUYKEKPIUEVOD HOVIEAOD arld Kai
va gapapével soygpnoto araiteitat va gpnoiporombody 6co 1o duvatd Aydtepeg
petafantés. H Swdikaoia exitening tov aupaxdvo otoyov axotelel v Aeyopevn
avalimen mg Péinome sfionong malwvdpopnone. Qotdco, t aepocdtepa
apofiipata dev sivar duvatd va TEPIYPAPOVY KATE TOV KAADIEPO TPOTO amd Evi
anhd pPoviEho AOY® TeV SIQOPETIKGOY KPLTpiov eXTiunene mov apoteivovial. H
Swbéon spmepia Kat N KatdiinAn xpion, Y 10 GHOTHHG TOV TPOKELTAL Vi
povieromomBel, amodeicviovtal IKaveég Y TV EMAOYN TS KatdAAning
petafanmig mov Ba repineel omy efiomon rulwvdpopnmong.

Aev vadpyer Karowe anhds aiyopidpos yie my smioyn tov KatdAinioy
petafinrov zov Oa nepineloiv o éva poviéro raiwdpopunone. O teprocotepes
TEYVIKES OV YPNGIHOTAOIOUVINL GHUEPE amutodv v Kpiom tov epevvnT. Xta
snopeva Da epypa@oliv pepikéc and TIC AEPIGCOTEPD YPNCIHOTOIODUEVES TEYVIKES.
Eotw 6m vadapyovv K vmoymguec petaPintec, Xi, X2, X3, ..., XK, KOU pua

sfapmpévn petafinm Y. Oka ta poviéha Oa nepiapfdvouy évav 6po [, 0 oroiog
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171 6. YAIKA KAI MESOAO! - NOAAATIAH FPAMMIKH HAAINAPOMHEN

exgpaler mv andotacn Mg eEiowans and tov aZova TV X Kat OAES TIS VTOYIIPIES
petafiintée, dnhady Oa amotcheitar and K+l dpove. Emaifov, ks vroymewa
petafinmy propei va epgaviletat pe orowdirote pabnpanky popeh {.r=l.

x

x=Inx, x.a.) (Montgomery et al., 2003).

6.9.1.0AEL Ol NIOANEE [TAAINAPOMHEEIZ

Toppova pe avty my apootyyion, o epevvntic pekletd 6hec nig mbavig
eElomoel RuAvSpopnone o1 oroieg mephapPavovy pa petafin), ot cuvéxs
peketd ng eiomoelg aulvdépopnong pe 6o petafintés k.o.x. ‘Ercita oto oldvoro
1oy eSlomocnv mov a apoxiyel, epappdlovial Katd@iinka xpiipue £101 OOTE va
apoxvyer 1 Pelnom eliowon. Eav vrapyouv K vroynigiec petafintéc tote ot
ehiohoeg mov Da eietactovy eivar 28, Ernopévag, 600 aviavetat o apilpds tov
petafinrav mov Ba ypnowomomboly yia TV Kataokew| £vOS HOVIELOD, TOGO
avfavetr ket 0 apipoc tov efiwobhosmy mov Oa efgtactoby ®C wPoOog TV
KataAnhomrd tovs. Qotdéoo, vadpyovy Swbiciol, ota Sidgopa Tpoypapupate
OTATIOTIKNG aVaAVanS, HEPIKOL TOAD arnotereopankol alyopilpol yia my perém
Ohov v mbuviv efiohoemv ralvdpopnone. ‘Etor, n ovykekpipévn pébodog eivat
UPKETA TPUKTIKT] EKTOS Kat av o aptdpds tov vroymeuev petafintdv eivar Todd
peyahos.

Yrapyouv moiid kproipue ta onoiae pmopovv va ypnooromboiv v mv
EKTIUNOT Kut GOYKPIGT] TV SIQopetikOV poviéiny raiwdpounone. Fva and ta
xprojpw sivat autd ov Baciletar 6Tov vIOLOYIGHG T TYH)S Tov R 1) Tov Rz.,j. 0
epevvnTg ovveyiler va apoolitel petafintéc ato poviého damov 1 avcnen me
g Tov RY 1) tov R va sivan puxpiy. Togvd, Stamotdvetar 6 1ty tov Rz_.d,-
otabeporositan kKt ot ovvéysa apyiler va peidvetm 6ao apootileviar vieg
petaPintéc oto poviéio. Zovijhag, 1o poviéio v to onoio to R:_,,- £yl m péyiom
i Bempeitar 10 KaADTEPO POVIELD TuAvdpdpnonc. Exedn wyder:

- MS Shy

Ry =1-——" 6mov o aapovopactic = sivan otabepds, e 0 povidio To
Dyy n-=

n-1
omoio peyoToroEl TV Ty Tov R,y Tavtdypove EAaGTOROIE T0 HEGO TETPAY®VO
tou opdipato. Eropéves, 10 ouykekpiiévo eival éve oAD eAKVETIKG KpiTipio

emhoe petaPinrov oe éva povrélo rakvopounone.

METNIETONOIHEH THE ENEPTEIAKHE (IEAEIALE AINO THN KAAAIEPTEIA TOY ENEPTEIAKOY ®YTOY
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‘Eva @lho kproipto 7ov ¥pnoIponoEital yla Ty EKTIHNoT VoS poviELow
ruiwvdpopnone sivat to €, otaniotikd kpuopro. To xpioipo autd exppaler to
GUVOAIKO PEGO TETPaymVIKG opdipa tov poviéhov malvdpopnons. To suvolikd
TUROTOMPEVO PEGO TETPAYOVO TOV GOGANATOS EvOS poviEAov malwvdpounong
opiCetat mg s2NG:

LS, < E[l:,—- E(}'_}] - L:{i[ﬁ(r,p EM + 3 Var(V) =
0" e a

i=l =l
= L.[mell}‘l,tlfa): + petafinr émra )
2

[Ma My eXTipNoN 10V 6° ZPNCIHOTOLEITAL TO PEGO TETPAYOVO TOV GOAANATOS Y1 TO
poviého to omoio mepthapfiaver toug K+1 dpovg. ‘Eton, 1) extipmen tou [, divera

amd T oyton:
c, =3P _ .0, (6.45)
o

Edv o p-0pog mapovoraler hoyikd apyixd opdipa tote propet va deyglel otu
E(Cylundevix pepoinyia)=p
Eror, o1 mpég tov C,, yue ke poviého rakwdpopneng nov efetaletm propei va
exupnOoiv oe oxéon pe 1o p. Or eflomoeig Taivipdpnans ot oroisg rupovatiiouy
Loyikd apyikd opdipa Exouy TipEg tov C, KOVIG OTIC TIHEC TOV P EVEH) OF EKEIVES TIC
££I0MOELS OTIE OMOIES TO upIKd opdipa eival onuaviiko, ot Tipeg tou O sivan
ONUavTIKG peyalltepes and TV Ty po LOppove pe autd o Kpuopo 1)
katalinrotepn ediowon aakwdpdunons eivar exeivy n omoia raepoveraler to
ehioto Cp M exeivn pe npn C, sha@phe peyaditepn n omoin Opme Oev
repthapPaver rolha appxd opdlpata (Cp=p).

To oranonkd kprmpro PRESS propei va gpnoporombel yie my extipnon
Kat  oOykplon  evog  povidhov  mukwdpopnone. O Opoc PRESS  eivar
cuvtopoypagia tov ayyikay Atfewy Prediction Error Sum of Squares (ITpofieym
tov afipoicpatoc tetpuydvev) xat opiletat we 1o ddpowopa TV TETPAYOVIKGOY
opuipatov Tev Siapopiv e kibe tapatipnone Y, pe v avriotonym apdfieym,
1 OOl APOKVATEL UG TO HOVIEAD OV MEPLYPAPEL Ta -1 onpeia Tov aroptvouy,

£0TW f’.... Enopévoe , 1o kprojpo PRESS diver e pétpnon tov 1060 Kaki
apofleyn viwv dedopévev 1) dedopfvev ta onoia dEv YPNCIHOTOWOIVIAL GTIV
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173 6. YAIKA KAT MESOAN - THOAAATIAH TPAMMIKH HAAINAPOMHEH

Kutaokeu) e nuiwvdpopnye eiicwone propel va ddhoer to povréro. H oyon

DROAOYIGHOL TOL KPLTpion avton sival:

[

PRESS = (3~ 1.)" = Z(I % )
=y

omov ¢, =Y - Y, eivar ta ouvijin vadrowa. ‘Etor, 1o kpimipo PRESS pmopei va
VROAOYIOTEL td Ta TLIMKG EAQOTA TETPayova TS Rakivdpopnone. Moviéla tov
onoimy ot Tipeg PRESS sivar puxpéc eivan ta embuunta (Montgomery et al., 2003).

6.9.2. ETAAIAKH EIITAOTH METABAHTON
H otadiaxy emhon perafintov oe éva povieho malvdpopnone anoteisi

my  suphrepa  Swdedopdvy  pébodo.  Toppovae pe m Swdikasia  avm
APAYHATOTOEITAL 1) KATAOKEDT) Sludoyik@v poviedmv pe apoctixm 1) aruhowpn
petafinrov oe kabe otado. To xpropo ye myv apocthikn 1 archowpn pag
petafinmic, os x@be ot@dio, exppaletar pe 1o pepikd F-teot, ouviboc. Eotw, 6t
N tov F yia my aposthixm g petafinmie, oto poviého, sivan Fy, kat n
avrioToum Ty e v araiowgn me eivar 1 Foy Metald tov npuov Fi, ka Foy, Oa
apérer v woyial Fi> Foy, el oonmlog eivar Fip= Foy.

H dwdoyikn emdoy) petaPinudy Eexvi HOPPOTOUGVTAS £Vl HOVIEAD piag
petaPinmic, n orola rapovaidler ) peyalitepn cvoytnuon pe my axoxpon Y 1
mv peyahdvtepn nw) F-xpumpiov. ‘Eotw 6t oto aphro Pipa emdéyetar n
petafAnmy x; va coppetézel oto poviéio. Lto devtepo fripe sferalovian on K-l
vroyfpies petaPintés mov aropévovy, kai 1) petafinti ya my onoia 1o pepiko F-

KPLTipLo
S8, 18.5) _
! MS,(x,,x,) ’

aTOKTA T peYIaT) T, apoctifetal ato poviéro, dedoptvon o b wipder Fi=F,.

Ty eEiowan 6.46 0 TupovopasTic SNAGVEL T0 PEGO TETPAYWOVIKG GOAALX YIa TO
poviého 1o omoio aeprhapfaver ng petafintéc x; xar Xp. Eotw 6m and my
dSwdikasia xpoxdRTEl Twe N petaPfinny x; apénet va rpootedel oto povieho, O
ahyopr0pog e dadonkne emioyne petafinrav kabopiler to edv n petafinm x;
aov apoatélnke 610 povieho Katd to aponyolduevo fipa apirel va petakivnbel 0

O I tov vroroopd autd gpnoponoeital to F-kproipro:

METETONOIHEH THE ENEPTEIAKHE (MPEAEIAL ALIO THN KAAAIEPTEIA TOY ENEPNEIAKOY @YTOY
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SS.(6,18.5) (6:47)
MS, (x,,x,)

E=
Edv wyier Fi<F.y tote 1 petafinm) x; anopakpiverar and 1o povieho, aiiimg
rapapéverl kat ooveyiletat 1) peiétn yu my apoothikn petafinnic oto poveédo to
omoio mephapPaver Mén g dvo perafinréc x; xa X, P'evikd, oe xabe friipa
eCetaletunl T0 GUVOAD TV LIOYNPLUOY PETAPANTOV IOV GROPEVEL Kal avTi) pe T
HEYUADTEPY TIPN] TOv pepikon F-xpumpiov, ya my onoia wyber F>Fj,, apootibetm
GT0 PHOVIELO, EVG) auT pe T pukpodtepn npn F, yia v onoia woyder F<F
amadsipetar and 1o poviéro, H dwdikacia cvveyiletm domov xapia emmifov
petafinmy va pny propei va xpootedel 1 va aropaxpuviel and 1o povigio.

H dwdoyp) emioyn petafinrov aaiwdpopunone apaypatonoEitar pe m
pfofbewr otanioTIKGOV  APOYPApPATOY NAEKTpOVIKOD vaoioywen]. O spevvnmig
enepPaiver ony dwdikaoia emhoyie tov petafintoy emiiyoviag tg nipés tov Fig
Kt Foy. Mepied apoypappata HY armrovy tov xabopiopd tov ipov tov F oe
kabe Pipa enedn o1 Padpoi erevbepiac tov MSg eEaptrdviar and 1o ainbog tov
peTafANTOV IOV GURPETEXOLY GTO HOVIEAD KUl EROMEVOS 1) TIW TOU GOALNRTOS
petafaiietar, Qot6c0, 10 ERAELSO GNUAVTIKOTNTUG OV ¥PNGIHOTOIETAL Yo TV
emho 1 andppiyn petafintov dev eivar n apaypanikn exedn n petafinmy aov
smAiyetan kabe @opa civar avn) mov peyotoroel 1 eAapotonol o pepiko F-
kpimplo oe xale otddo. Mepikéc @opéc kpivetat arapaitmro va yivetar peiim
TV pHoviEAov wov apokiatovy oe kabe Pripa emiéyoviag dwpopenkéc tipés Fiy
Kat Foy kut 1 Swdikacia va enavelapPavetatl 101 GOte v SWmMOTOVETE £G4V
emmpealetar 1 exthoy] Tov poviéhov and ng dagopenkéc nps Fi, kuu Foy
(Montgomery et al., 2003).

6.9.3. EMIIPOZOIA EINIAOTH METABAHTON

H epmpéotha exdoy eivar e aepaliayn mg otadwakne emioyis Kat
Baoilerar oy apyn 6Tt ot vroymgor aekivipountéc rpoatibevial oto povieio
otadiaxd xatd évac. H dwdikasic olokinpdvetar dtav ovurepineboiv oto
HOVTEAD TOOOL TaAVIPOUNTES MOTE VI MV TPOKAAEITUl AEPULTEPH CIHAVIIKT
abinon tov abpoicparos Epaydvey me ralwdpounons and myv apocthixm
emmhéov ralwdpopuntdv. Avtd onpaiver 61 ot petafintéic apootifevia e kade

popi Gonov N T Tov pepikod F va Seaephoet v avtiotoym tiun tov kpicipon
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175 6. YAIKA KA MESOAOL - HOAAATIAH TPAMMIKH HAAINAPOMEEH

fn. H epmpéotha meiwvdpopnon anoterel amhonoinon me otadiaxijc emioyig 1
omoie mapuisiner 1o F-xprojpio y v anopdkpuven  petafintdav  mov
apootélnkay oto povieho o mponyolpeve otadia. Avt eival pua advvapia me
cuykekpipévng pebodoun exeldn dev efetalerar n enidpuon me apoalnkmg evoe véou
ralvBpopnT), 6T0 TapdV OTASI0, KOS TPOS TO ATOTELEGHA TOV APOKDATEL QNG TV
apoothikn tov raiwdpopntdv aov apaypatoroviihnke os aponyodpeva otade.
Téhog, sivar duvatd 1 atadiak ka1 epapochia talvdpdunon va odiymoovy ata
b quprepdopate wg apog g petafintéic wov Du gpmoponombodv tehikd 610
HOVIEAD RupOAD OV 1) GTadaK] alvopopnon dev anékiewoe kapia petafinm
(mahwvdpopnty) (Montgomery et al., 2003).

6.9.4. OMIZOOAPOMH EIMIAOIH METABAHTON
H dwdicaoia omobodpopne anaiowpne petafintov Eexwvi v epappoletat

ot0 poviEio 10 omoio meplapPaver tic K vmoympiee petaPintéc. Tradwxda
anoppinterar kibe petafinmi, me onoiag 1o pepikd F-otanotikd kpimiplo £xet my
HKPOTEPT TIpT| Kat i 1o ofolo wyder F<F . ‘Ercita, eAfyyetal 1o poviéio pe tig
K-1 petafintic xar n dudikacia eppatiletar dtay xapia, and ng petafintic mov
antpeivay dev propel va araiewpdel (Montgomery et al., 2003),

METIETONIOIHEH. THE ENEPTEIAKHE QOEAEIAZ AIO THN KAAAIEPTEIA TOY ENEPFEIAKOY @YTOY
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KEDAAAIO 7

ANNOTEAEZMATA KAI LYZHTHZH

7.1. EIZATQI'H

1o kepdhao autd rapovoralovial ta Khapatika dedopéva mg ipetiag 2007-
2009. Tapoveriletar n eatpioodiamvon] avagopis Ommg vIoAoYiomKE and 10
eatoipetpo thirov A xar o1 HO0£1G APHEVONE OV EQUPUOCTIKAY JETE TOV
apoypappatiopd v apdeboemy. Meletdrar 1 e£oikovounor vepol @pdevong pe
™MV EQUPUOYT EAASIHPATIKTS SOOTC APSEVOTS HE TO CUGTNUE TS EMPAVEIRKTIS Kal
vrdyews otaydny apdevonc. Afoioyeitar n mbaviy eEoikovopnon vepol apdeveng
HE TV ZPioT] TAPOC AUTOPATOTOMPEVTIS EMPAVEIRKIS OTaYSNY Gpdevong.

7.2. TENIKA

O1 apdedoeic aroTeloly avardoraoTo KORRATL TE YEOMPYIXTG APUKTIKIG o8
repoyic Oomov on edagokipanikic ouvbhiikeg Sev EUVOOTV TV IKAVOTOU|TIKT
avantudn Kat rupayoy Tov xahhepyanmy, O apSedoig Ipaypuatoroobval yie va
EQUPHOCTONY Ol GAMITODPEVES TOGOTNTES VEPOD Oe e Kahhfpyewr Otav o
Bpoyortdoeic, 10 arobnKevpivo 610 £8apog vepd Kul T0 VEPG MOV avipyeTal pe
PLroetdi] pavopeva dev ERApKEl Y TV KAADYT) TOV aveyKOv TS CUYKEKPIEVTS
KalMEpyelas o vepd. Ly kadnpepivi) Ipaxtikt] Mg EQapponic Tmv apdedoemy
and 1OV TEPAYWYOVS AAPATNPOLVIAL GAMALIES UPSEVLTIKOD vEPOD Kupime AdYm
smepuvewkne anopponig, Pabiiac dumbnone xa eEatuone wg anotéieopn ™
VREPAPIEVGTS TOV KAAMEPYEIDY KUl TG {1} EYKAIPTS EQUPHOYNS TV apdedoEmy.
Ty apoondbeia eEoploroyiopon tov apdesnoemv Kal pEIMONE TOV GROAEUDY
vepoD, anpaviikd poko nailel 0 GnETOC IPOYPAPPATIONOS Twv apdedocmv A Kat
1) EQUPHOYT) VEGV TEXVOAOYIOV 6T0 RESIO,
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7.3. KAIMATIKA AEAOMENA

And mv ensfepyacia tov dedopiveov Tov pETEmpOloyIKOD otabpod Ttou
Epyacmpiov l'eopyuag Yépaviuac apoékuye n Eikéva 7.1 dmov ansikovilovrat
n Ppoydrrwen xabe rovg oe ovykpion pe my pion Ppoydntmon mg tersvtaing
25aetiag xabhg xar n péon nuepiow Beppoxpacic o8 clYKpo pe ™ pion

feppoxpacia mg whevtaiag 25aetiac.
= 2007 -M B 2Sactig
= Mich Gepyoepacia 2007 M G ipporpanias Sactis

L

B M tom Bpopoxtwon 2Sactiag
“w- MO Scpuospaaiag JSacmag

15§
|

AIOT | AYTOVET m:rrm KTQH

Pﬂamwn 2009 B Méom Bpogdmrmon 2Sactia
=M O Scppoxpania; 2009 - M?Rmmﬁq ‘.‘Snmi;

" e == agy

Ewova 7.1: Méoec nipég Beppoxpaciag kat Ppoydriocng kata 115 KaAbepynukes
reprodong 2007-2009
And v repandve ewovae gaivetat 6t yevikd 1 péon Oeppoxpacic mg

Tpetiag kupdavinke aepinov oto péco 6po g 25astiag. H kaklepymnkn aepiodog
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179 7. EEOIKONOMHEH NEPOY APAEYEHE-ANOAOTIKOTHTA XPHEHE NEPOY

2007 frav shagpiog Oeppdtepn oe obykpion pe ng dhleg dvo xabag n pfon
nuepiowe tpn me Beppokpaciag vaepéfin oe apketéc REPITOCES MV péoT TN
me 25cetiag. Avrifeta o1 6o Ghheg kuilepynukéc nepiodor xar Wwitepa 1
aepiodog 2009 Mrav yuypotepes e 10 ypovikd Suwkompa loviiov-Oxtafpiov.
Afwonueinto  givar T yeyovdg ot v agpiodo omopdc Ttov  adpyov ot
Oeppokpacies Nray ixavoromTkes Wwaitepa v kailiepmur xepiodo 2008 drav
xat aapampitnke apoto eitpopa me kaaldpyews. H péon nhaki) aktvofoiia
aov perpninke and 1o petewporoyikd otabupd frav 33,2, 31,7 xm 17,8M] avi
NUEP® Kt avi m’ na 1a £ 2007, 2008 xar 2009 avriotoya.

Or Ppoyortdoeic dev rapovsincay myv i otabepdmra pe ng mpEc mg
Oeppoxpaciac. Tyv kallepmukn aepiodo 2007 or modrés Ppoyomthosie v
aepiodo onopdas tov godpyov dnpuodpymoay apoPipata TNy UIPOTIKOTHTE TOV
anOpov AOYm GYNMUATIOROL KPODOTUS GTNV EMPAVELL TOV £3APOVS EVH TV TEpiodo
2008 n ozedov arovoia Ppoyontdoemy oe cuvdvaopd pe Tig vymiis Deppokpasisg
odnyoay ot aproto gutpmpa, Tnv aepiodo 2009 n puxpod dyoug arld peyaing
tvtuone Ppoxdatoon apoxkdiece apofiipata QuipwnkdTTeg avdloya pe g
aeprodov 2007. H katavopn tov Ppoyxorntd@oswv to érog 2008 xat cibwd v
mepiodo and 20/7 éwg 10/8 ocuvifakav omv  IKQVOROMTIKY Aapaymyl] Tov
petayepioemy ov apdedmkay ehieippanka. Avrifeta, o £rog 2009 o évtoveg
Bpoyortboeis me reprddov and 20/6 éwe 10/7 lone ennpéacav SuGpEvOS Ta GUTL
v petagepicemy wov Séymray eAleippanki] apdeven yatl ta Katéomoav
neprocotepo svaictnta onig vyniés Beppokpacisg mov akolovbnoav, Or peydiov
Oyoug Ppoyorthcoe; mov cuwvifincav to apdTO Kot SedTEPO SEKAfpEPO TOL
Lemtepfipiov  eiyav ¢ amotéhecpa TV avdkapyn Tov  Quiev  divoviag
wavoromnik aapaymyn fopdlag nepinov éva pnva apydtepa. To cuvolixkd tyog
fpoxomtmons na nig peig Kurhiepynuikes aeprddoug (14/5-20/10) frav 144, 226
kat 1 74mm avtiotoyga, and ta onoin ta 89, 47 xat 73mm £xscav Katd m Sutprew
mg apdevnikns aeprodon (14/5-15/9), H péon atpocpapia) vypucia fray 57,2%,
57.8% ka1 62,4% ywe ta £ 2007, 2008 xar 2009 avriotoya.

7.3. L. ®OYTIKOI EYNTEAELTEE
Onwg 1o éxer avagepbei 1 mapayoy xat 1 mowdmra v kailepyeuby

enNPEALOVTaL ONPAVTIKG G0 TNV AVERAPKI] EQUPHOYT TOU VEPOD ApSEvaTS Kat Tov
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aKatdiinho Tpoypappatiopd tmv apdeiceny. Or anmTCES TOV KUALEPYEIOV OF
vepd petafdilovial katd mn Sudprela ™S KeAMEPYNTIKNS REPIOSOV M umoTEAEoHT
mg petafoing tov khpatkov cuvinkav kat me avartugng tou gutod (Doorenbos
and Pruitt, 1977). INa tov akpiffn mpocdiopiopd tov avaykdy Tov KaAMEpYEWDY o8
vepd anmteital va sival yvoot) 1) efatucodianvor) me kelhépyewac (ET,).

INa tov vrohopopd mg ET, amamuteitar va sival yvoon] 1 upng mg
eEanpiosodanvonc avapopds (ET,) xav n npij tov gunikol cuvieiest) g
karhépyswag K. H ET, vrokoyiomke pe m pébodo tov efatpuaipetpov timov A,
onwe avapipinke oto Kepdhao 4. O gunkoc cuvieheonic vrokoyiletar and 1o

aniixo K = E% K{l QVTITPOSHREDEL TO VEPS IOV YPNOIROTOEL 1] kaihiépyewa. Ot

(Doorenbos and Pruitt, 1977) apoteivouy 0 pUUKGS GUVIEAESTIC v vrohoyileta pe
oy ypion Avoipetpov yie kabe xodépyaia kat yie Kabe mepoy yopotd.
Qo1600, 6TV AAPOVGH EPYRGIE O VIOLOYIGHOS TOV PVTIKOV GUVIELEGTOV EYIVE HE
paon mv efatucodwnvor) avapopis and to efatuaipetpo tHmov A xau Ty
pébodo TV rEpapaTIKGY aypotepayiov. Zopgova pe ) pébodo avm) n exonux
catuoodianvon) divetar axd m oyion

EY, - EY,

ET, =1+P+ -(P.EB.-BP (7.1)

onov ET, eivar n exopaxt sEatpucodiaavor) (mm), I eivar i apdevon (mm), P eivar
n weélyun Ppoxdrtmon (mm), BP cive 1o Pabog prlostphpatog (mm), O.E.B.
eival 1o Qavopevo edikd Papog tov edagpovg xat EY,, EY; elvar n edaguk
vypaoie oV apy Ka 1o A0 e PruacTikng aepiddon wg rocootd % Enpol
Bapove (Harnalagepiov, 1997, 1999). H pébodoc epapudéomre v va
npoadlopotel 0 punkés ouviekeotic ke 11" nuépa evd 1 edupi| vypusia
exppilovtay wg mocootd % k.0, Emiéyinke va yivetar vrohoyiopog tov guuikol
ouvvieheat kibe 117 nuépa Siom n xedlaépyeia Adale puerwoioyikd cotddo Katd
péco dpo xiade 11" nuépa.

H duapkeia tov otadiov aviatuing me kadépyewag vroloyiotke pe Paon
m Pifhioypagpic (Vanderlip and Reeves, 1972, Vanderlip, 1993, Allen et al. 1998)
Kal TIC RUpampioeis mon yivay katd 1 sidpkewa mg épevvas. To apypkd otado,
GT0 OROI0 O PUUIKOS cuvieheoTg eivat otabepds apyiler and mv npepopnvia
GROPQS Kat OAOKANPGVETAL OTav 1) KaALEPYEW QUTPGOEL TANPOS Kat KGADYEL TV
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181 7. EEOIKONOMHIH NEPOY APAEYEHE-ANOAOTIKOTHTA XPHEHE NEPOY

emeavele tov eddpove oe mocoatd 10%. To dedtepo otddo, otddio Tayeing
avaatvine tov uton, Eexva dtav 1 kelhdpyewr kuhdyer to 10% me em@dvewg
TOU E6APOVE Kl OAOKATPOVETAL OTAV 1) Kdlvyn Tov edagove pracer o 70%. To
wito otddo Lexwvik and 1o TEAOC TOU SELTEPOL Kal OAOKANPOVETUL pE TNV
OLOKANPOAT TOV CYUATICHOD Tou andpon, A6 10 gpovikd avtd onpeio apyilet o
TETAPTO OTAS10 T 0M0i0 Spkel £0C T YPUven) G KaAMEPYEILS OROTE O YUTIKOS
ouvieheomic £xet v eldyom t). Kaléva and ta ot@d avtd yapaxmpiletar
and Sgopenikd punkd cuvieieon). o, yie 1o apdro kat 1o tpito otddio o
punkol cvvteisotés eivar otabepol evdr Katd ) ddpkewe tov devtepov Kat
wipron  oradiov o punkde ocvvieleotic vmokoyiletar pe mapepfoln onig
avriotowyes tipég tou 17, 3™ km tehakon otadiov (MMaralagepion, 1997, 1999),
Trov mapaxdto [livaka 7.1 avapépoviar or ariayéc tov Pacikdv otadiov mg
Kuhhiépyeiag ka1 Suaprew tov ke atadiov.

Mivaxag 7.1: Hpépa tov £roug katd v oroia apaypatorouithike 1) onopd xm perdfaon
1 KaAlEpyewag and oTdio oe oo,

134 161 196
135 158 192

134 162 197 243 278
25 15 45 35
Hyy: npipa omopag
L Hy: quipa bvapling 2 atadiov
| Hy nuipa bvaping 3™ otadion

Hy: nuipa évaping 4™ atadion
0 Hy: nuipa ohoxiipoaons wopipavong

la tov opé v dooemv  Gpdevone  ypnoporomnkay ot
TUROTOMMEVOL QUTIKOL ouviekeotés orme avagpipoviar ot fifloypagia ya my
KahhEpyewa Tou Quton oopyou ot ovvihikee Mecoyewkav xhpatkdy ouvinxov
Kat v Oyog kailaépyewag tov praver ta 2-4m (Allen et al., 1998). Xnuaibvetat 6m
N T OV TEAKOD QUTIKOD GUVIEAECSTI] avaQEpeTal o Kahlifpyewr 1 omoia
apiverar va Egpabel otov aypd (vypasia ordpov 18% katd Papog yhopie palug
aepinov). Toppove pe toug Allen et al, (1998) nia myv okoxiipwon tou
Brokoyikod xikiov ™ Kahhiépyeag arartovvar 130 nuépes yia v asplon] me
Mesoyeiov, Qatoco 1 kawddwepymurn apaktk £5eiie 6t n xaAlépyea araitei
140 nuépes yia va ohokinpacet 1o froloyikd xixko me anig ouvihikes me nepoym
Beheotivov, Lrov mapaxaro llivake 7.2 gaivoviar ov toromompévor gutikoi
ouvieleotic nin kabe otadio, or avrictoyes pHEoES TIRES OV vrOLOYIGTNKAY Yl

ke petayeipon xat o péooc opoc me tpetiag 2007-2009.
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IMivaxag 7.2: Turomompévol Kar VRoAOYIGHEVOL cputucoi owrr.).mtég vt kabe otdio

A TOM) = E10¢

. vor Ke K™ 1,20 xc..,- 0,60
Am’: 0V mpandvm nivaka yivetal pavepd OT anmteital Apocsdiopiopde oV

QUTIKGOY CUVIEAECTOV Y1t K(bE meproyn. ASoonpeinteg eivat ot tapatnpioelg ot

7 X petayeipion E100 o1 péoec Tpés 1ov Kein, Kemig xat Kegy Sipepay xatd
30,2%., 5,8% kat 3,2% ot GUYKPION HE TIC TIHES OV APOTEIVOVIUL ard TOVG
Allen et al. (1998).

» Im petageipon Y100 o péosg nipég tov Koy, Kemig kar Kegg Siépepay xatd
30,2%, 3,3% ki 3,2% o8 OUYKPION HE TIC TIPEG IOV TPOTEIVOVIAL UNO TOUS
Allen et al. (1998).

» X petageipion A100 o péoec Tpés tov Koy, Kepig kat Kegy Sifpepay xata
33,3%, 4,2% xa 21,1% oe ouykplon pe Tig Tipe mov rpoteivovial and Toug
Allen et al. (1998). H nmj Kegg mov mapampeital 61 ouvykekpiuévy
petayeipon eival peyadbtepn aad TG avTioTowyes TIPEC OTIS METaYEIpioelg
E100 xar Y100, To yeyovog auvtd iomg ogeiletal ong peyuldtepeg dooeig
apdevene mov eappoloviay Katd 1o TEALVTRI0 6T TG KalAEpYEwas Y va
pracer N edugik) vypasia oty vdaTOKavOTNTE VO 1) KalMEpyEln TALoV
Bpioketm o8 oTdd0 Yipavons Kat ETOPEVES dev EXPETUAAEDETAL TO EMAALOV
vePO,

7 Y06 HETaYEIPICES MOV apdedTKay EAAEIMPATIKG 01 TIPESC TV QLTIKGOV
GUVTEAEGTOV NTAV JUKPOTEPES, YEYOVOS IOV SIKULOAOYEITAL b TV HIKPOTEPT]
eCatpoodanvor] me Kedlépyewg mov mapumpiinke ong petayspicelg
avtés. Emapootiitmng o petuyepioe Y50 kar Y70 nupovaialovy pkpotepong
QUTIKONC GUVTEAEGTES and Tig petayepioeg ESO ko E70 avriotoya, yeyovic
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183 7. EEOIKONOMHEN NEPOY APAEYEHE-ATIOAOTIKOTHTA XPHEHE NEPOY

mov dikatoroyeital and ™y pukpotepn eEatpucodanvor) ku emfefardver
ocovg vroompilovy 6Tt pe v vrodyew otdydny apdevon epappdleta
aROd0TIKOTEPE TO APSEVTIKG VEPO.

7.3.2. EEATMIZOAIANINOH THE KAAAIEPTEIAX

H eEatpuoodanvon) avapopag petpribnke pe eEatuoipetpo tinov A. And tg
HETPNOEIS TPOEKVYE OTL 1) GUVOALKTY] EEQTIITOSIAAVOT) ava@ops Katd 1) didpren
¢ apdevtikig mepddov Nrav 686,4, 662,1 xa 531.3mm yw ta £m 2007, 2008 kat
2009 avriotoga. Ov tpéc mg elotpgodanvons  avagopdc yw Okn TV
KadhepynTud xepiodo fitav 773,9, 720,1 kat 651,0 yia ta £oy 2007, 2008 xar 2009
avtiotoya. H efatuoodianvor] g xaihépyewae yia 6k my Kalhepynukn
nepiodo, omwe dapoppdinke and ng khpatikeg ovvihikeg xar v oopfols] tov
edapikob vepol, kau vrokoyiomke and v eliowon 7.1 frav 753,2, 7843 km
659.3 avrioctorge nia ta £t 2007, 2008 ke 2009. Lrov nopaxdatm [livaka 7.3
rapovoaloviin o1 Tipéc g earoodaavone g Kahhigpyewag Y kale
petayeipion xat of xabéva and ta téocepa Phactika otada.

l'liwn«u; 73: an‘.g &_,ummoﬁmmqg KUAAEPYEWIS 6m¢; vroAoyioTKey and mv eSicwor)
o kil v tpietia 2007-2009.

Itnm'n\u Y100

Lrado

16.8 ] 36,0
161,6 161.5
2094 | 2332
!.‘l 7 JI B 57.2 450

. Am’} oV nupamiwn rivaxa qauwsml ot r; utpmoﬁmm'on n}g mllu!:p‘ymug
rapovoiace Srapopis petadld v etdv aAid ka petall tov pebddmv dpdevong. Or
SPOPES PETAED TV ETOV NTAV ATOTEAECHA KUPINS TV KAPaTIKGY cuvinkdy Tov
emxpamoay oe kabe éroc mg épevvac. H dwgopd oy efatpusodanvon g
xudhiépyelag petald NG EMQAVEWKNS Kal NG vadyews otdydny dpdevong
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Kopavinks oe mocooto 8,5% xutd pEoo opo. H eatpoodanvon) g kaliiépyeag
ot petayeipion A100 Sitpepe oe tocoatd 20,4% xar 14,1% ta £ 2008 xa 2009
avriotoya and my avristoym aowv aepatnpiinke om petayeipion E100.
Awpoponroinan oty eEutpiicodanvor] kulhigpyeing rapamprninke o 6ha ta
Prootikd otadie. H peyaditepn Swepoponoinen aapamypiinke oto 3” floonxé
otddio, dtav 1) KeAEpyew fitav o TANpn avaatodn, kat kopavinke and 8,5% tog
24,7% omng dipopes pctayewpioeic. Mikpdtepn wika  onpavnkn  fqrav oy
dapoponoinon oto 2" fractikd otadio kal kupdvinke petabd 4,1% xar 9,7%.

7.4. APAEYXIH KAl EZOIKONOMHIH NEPOY

7.4.1.APAEYZEIX

O vrokoyiopde v ddoewmv dpdeveng tyve pe my ypRon eEanuoiperpon
wrov A ya ng peraxepiosg E100, Y100, E70, Y70, ESO xat Y50 xar pe
wolmpa pérpnons vypaciag eddpovg yw ™ petaysipion A100. To sdpog
@apdevong TpounoPaoicTnke va sival 2 nuépeg. O Ipoypuppaticpos Twv apdeiaemy
Eywe pe yvopove v efatucodwavory mov vroloyiloviav pe Paon 1o
eEatuoipetpo tmov A. ‘Etor otic petayeipioeic wov SExmmray ainpn apdevon
(E100 ker Y100) odco vepd amopaxpivoviay pe faon 1o efatuoipetpo
QVamnpGvoVIaY e TV GpSEncT] EVE OTIC HETAYEIPICEIS 7oL apdenthKav
eldepanika i d6omn Gpdevone amoTEAODoE TOCOOTO T avrioTtoyms doong
apove apdevone. Xt petageipion Al100 o vroloyiopog me S6ong apdevong
ywotav pe Paon my e£dvrinon mg edapikc vypaciag ORMS VT Kataypapoviay
and tov wonmpa pétpnone edagpikic vypasiac. H évapin tov apoypppatog
ataydny apdevong yvotay my nepiodo petadd 25/6 kat 3/7 avaloya pe mv nopeia
avartudng tov putod £1ot dote va £xet Supoppoiel TAMpons 1o plikd obompa Kat
10 YUTH v kabioTatar wavd va anoppogd 1o vepd mov epuppoletal pe v vroyeln
otaydny apdevon. Yrevbopileta 6 o1 ayoyol epuppoyie omy vadysw otaydnv
apdevon Nrav tomobemuévor oe Paboc 045m. O ouvolikds aplpde tov
apdevoemv Tov apaypatoronibnxay pe m pébodo mg otdaydnv dpdevong frav 21,
29 xar 26 v ta £ 2007, 2008 xa 2009 avriotoya. Ltov napakate livaka 7.4

napoveifovial 0t TOGOHTNTES VEPOD oL EQupuocTKay o kabe petayeipion.
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185 7. EEOIKONOMHEH NEPOY APAEYEHE-ATOAOTIKOTHTA XPHLHE NEPOY

IMivakag 7.4: Tuvoi) mocota vepol up&sucmq now xupqmﬁnxa ot Kabe perayeipon
Kat mﬁc ml.l u ) kabe keihepyntia xepiodo.

Y50 ET0 Y70 E100
/ 3398 4434 447.8 606,2
5160 2886 2930 4078 4072 5838 5694
0 | 4046 2482 2524 3264 3196 4420 4358

Kutu my aepiodo and ™ omopd péypl Kat v Evapll) TOU TPOYPAPHATOS
otaydnv apdevone o1 avaykes ™e Kalépyelag o8 vepd kalimtoviay pe apdevor
pe 1 pEbodo tou kataoviopon. Tuvoiika npaypatoromnkay 6, 7, 9 apdevoeic pe

Yioo

Kataoviopd e ta £mm 2007, 2008 xar 2009 avriotoyza. H ouvoruai mocomra
vepol @pdevong mov epappdomke oug petayepiosg E100, Y100, E70, Y70, ESO
kat Y50 pe m péfodo tou xutaovigpon frav 63, 111 kar 90mm yw ta ém 2007,
2008 xar 2009 avriotoga. Tm petayeipon A100 1 cuvoliky mocdnyta dpdevong
OV EQUPUOCTIKE HE KATEOVIGHO NTav 53,5 xat 90mm v ta £t 2008 kar 2009
avriotorya. YrevOopiletar om 1o £roc 2007 om petayeipon A100 n ddom
apdevors vrohoyiloviay pe v gpnon tov efatguoipetpo THmov A Evid ©
wmofmipag ypnoponotoiviay povo yia xataypa@n me edapiic vypacsiac kai
EROPEVOS 1) GUVOLIKT] TOCOTNTA GPOEVOTNS HE KaTaoviopd ftay ide pe avty rov
EQUPUOGTIKE OTIC VIOAOTES pETUyEPIcELS (63mm).

7.4.2. ATOAOTIKOTHTA XPHEHE NEPOY-EZ0OIKONOMHEIH NEPOY

H anodonkdtnia ypiong vepod eivat 1o kpioio péyeboc mov kabopiler kat
myv sfowovipuman vepov apdevane. O Monteith, (1993) opiler myv arodonikotnra
pions vepod (WUE) me 1o mmiiko me ouvohxiig Enpng Propdlag e o ovvorikd
vepO Tov eappocTnre oc apdeven, fpoydmtmon kat cupfoli rov arolnkevpévon
edagkol vepoh evd ot Phene et al., (1988) opilovy myv WUE w¢ myv avaioyia
Enpig Propdlac ava poviada vepon mov efamcodunvistal and pua KarAlpysia
mov dev vpiotatal katardvnon Adye Edewyms vepon, Ou Howell et al., (1990)
Swrdhamoay tov dpo arodonkdétnta apdevtikon vepod (IWUE) o oroiog anotehe
10 mkiko m¢ ovvokiaic mapayopevnc Enpig Popdlas S to cuvolkd vepd
apdevone. Lrov endpevo [livaka 7.5 rapovordletar n cuvolik) mocoémTa vepon
apdevone mov spuppdoTnke oe kabe peraxeipon, N arodonikOéTNTA FPNONC
apdevtikod vepod kabbde ka1 péan mapayoyq npng Popalag (e my onoia
YIVETaL EXTEVIS avagopi GE ETOUEVO KEPAATLO).
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Y100

WUE 673 17 49 779 630 3
pamdve mivaka eaivetal 6T1 1) anodonkdTTa ¥PNoNS apsevTikon
vepol eival peyaditepn oty vadyewe otdaydénv apdevon oe ciykplon pe my
emupavelaxt). Avalvukorepa, rapdyetan 18,7%, 16,7% xu 9,4% aeprocotepn Enpi

- 2 O
And Tov

Propala ong petagepioerg Y50, Y70 kat Y100 avriotoya, yua kdOe mm vepoi
apdevong mov epappoletar. Me Grha Loy yie va aupaydei ion moodmra Enpric
Propalec and e avriotoyeg petayepiosig ES0, E70 xar E100 aramreitar va
katavadobel 18,7%, 16,7% kai 9,4% nepioodtepo vepd apdevone (péoeg tipéc).
Eropévag, epappoyii mg 86ome @pdevong pe 1o obomua mg vrdyeag otaydny
apdevong £xer w¢ arotéiscpa Ty eEoKovopnon vepob ot nocootd 14,9% xatd
pEGO GPO 610 GUVOAO TV petagepicemv (ektog e A100). Ebdixa oy aepintwon
me  peraggipong  Al00  (mhipme  avtopatomompévn), 1 Glykpion TG
UROSOTIKOTNTAS ¥PNOTE UPSEVTIKOD VEPOD HE TNV GVTIOTOU] ™S METaXeiplong
E100 odnyel oto ovpaipacpa 6T 1) ££01KOVOUNGT) VEPOD APSEVONE, KaTd PHECO OPO
m detia 2008-2009, praver 1o 7,6%. Edv n obyxpion yiver petald tov elkav
TOGOTNTOV VEPOD OV epappoctikay oe kale petayeipion 1018 ApokvATEL O1L 1)
péan sEowkovopnan vepon tm detia 2008-2009 graver to 10,1%.

7.4.3. AIAKYMANEH THE YIPAZIAE- PIZIKO EYETHMA LOPIOY

Katd g xalhepmukés nepiddong 2007, 2008 xar 2009 apaypatorou)nxay
petpiioes ™S Sekipavane T ESaQIKg vYpaciac. ATO TIC PETPHOEIS APOKVATEL
6T ong petayepioelg o apdedmikay TARPOS 1 sdagikn vypacia avidvoviav
apoodevTikd Katd T Sudpkewr mE KaAiepynnikng mepiodon. Avtibeta onig
PETaEIpIioE Tov apdedTnrav eAAsippanicd 1) eda@ik] vypacic peiGvovTav
npoodevtikd. Meyakiepn Wrav 1 peiwon ong petaxepioeic mov Séxmrav T
ppdTeEpn doom dpdevong.
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187 7. EEOIKONOMHEN NEPOY APAEYEHE-ANOAOTIKOTHTA XPHEHE NEPOY

Y& 0heg i petayepioes ) edapikn) vypacia xvpavinke petald touv onueion
povipne  pdpavong  (18,5%k.0.) kat e vdatowavomag  (32,68%k.0).
Avalonkdtepa, onig petayeipicerg mov dExmray whipr doon dpdeveng n pian
edagixn) vypacia xopdavinke petafd 28% xar 32%kK.0. LUC PETUYEPIGES 7OV
Séymrav d6om apdevang ion pe 1o 70% g nuepnowg eEatpcodianvong 1 péon
edaguxn) vypaoia xvpavinke petald 24% xar 29%kx.0. LTg pPETAYSPIoEg oL
Séymrav 6o apdevang ion pe 1o 50% mig eamuoodamvonc 1 pEan edagiky
vypacia xopdavinke petali 22% xat 29%k.0. Yaevbupileta 6m n edaguai vypuoia
otav apple 1 £upuoy TOL APOYPaPpETOS oTdydny dpdevong ftav xEpimov oTo
27%K.0. ¢ ANOTEAECNE TV UPIEDCEMV [E KATUIOVIONO Yia TV eEumpinan tou
QUIPORATOS KL TG APOTNG avanTtuEng Tov PuIoD £mE TO YPOVIKG onpeio rov N
KaAhigpyewr eiye avantifer pllwd ovompua kavd va aflomomjost Ty vroyew
ataydny apdevon.

Emv rapaxdate Ewova 7.2 gaivetar 6T 1) vradyewa otaydny apdeven dampei
v edagikt) vypacia e vymAGTEpa exiredt and TV avIicTol] ETUPAVEIRKT) OTIS
petayepioes mov apdevmray eldappanxa, Hapaddloms, ong petayeipioes mon
Séymkay whnpn apdevon n edagix vypacia kupdavinke ota Gwe exineda 1O00
TNV VAOYEW GO0 Kal 0TV EMQAVEWEKT) oTdydnv apdevan yeyovog mov onpaivel
WS 1) KWAEPYEW ZPNOHOROOVOE PE MO EvIovo pulpd 10 apdevtikd vepd oc
chykpion pe ng vadlowmes petayepicelc dwmpovias otabepn my edaguay
vypacia evé oTC EAASIMpaTING Kal vrdyela apdevdpeves petayepiosic or pubpoi
aflomoinons Tov vepoh NTav HIKPOTEPOL aAld Ta FUPEKINPIOTIKG TOU ESGPOVS
enétpenav T anobikeven tocotitav vepol. Amd v S eidva paivetal on Sev
onueidinke Pabd suvibnon xatd m didpkela g Tpretong Epeuvac. AZwaonpeinm
eivan 1) rapatipnon 6t o petageipion E50 n sdapuai vypacia siampnnke adve
und 10 24%x.0. fmg v 85" (10/8) nuépa and ) oropa yeyovic tov onpaiver o1
kaihigpyew dev katamovinke oe péyoto fabpd kata my aepiodo g avbnong
oR0TE Kal 10 Ghpyo Aapovadlel m peyaiitepn svmolnoia omy £Alewyn vepon. H
rupatnpnon avt) eEnyel o¢ fva Bubpd my ixavoromukt) avimtudn Kat mapuaymyn
™e ouYKEKppEve petageipong. Edid yie m petageipion A100 n Siaxdpaven
me péone edugiknc vypaoiag Nray otalepn) xar kopavinke petadd 24% xa
32%K.0. OV NTAV KAl T 0P ASITOUPYINS TOU CDTOHUTOTOMUEVOD CUGTIIATOS
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apdevong. Tmy avtiotoy) ewova paivovro o1 péoes tpéc me Seting 2008-2009
dnme kataypapoviav and 10 e1dikd kataypapd (data logger).

g T nure |

;"; I B WO 1M 1S 10 1S mn ,“““ '. " '.In 6 198 184 100 112
. Sl g ek erapt 148 Hpepes wm wmope 148
Ewéva 7.2: Awxhpaven tov péoov tyibv g edapua|g vypaoiag v tpetia 2007-2009
Kata ™ Sdpxea mg kadlepymung mepiddov 2009 vrokoyiomke 1o
epfadov to epfaddv mov kakimer o prlixd avompa tov guton. H epfadopitpnon
Tov prlikon cuoTpatog Eytve oe Tuyaio Seiypa piag. INa my aropdveon mg pitag
and 1o QuTd IOV ereifyn Apaypatonowbnke exoxagy @peatiov ot fabog 60cm
KukAikad kar oe axtiva 50cm ané 10 otéieyog tov gurov. Lm cuvixsw N pila
moinke pe vepd vad wigom mepizov 2atm yw va Sayopotel and o yoOpa Kal
agiinke va oteyvooel yia 48 Gpes. ‘Eneita anotondbnke o yapti pripstpé vad
nopei]  opoyovimv  mapadinroypappov  xat  epfadopetprnke. And  mv
enPadopétpnon npoéxuye 6 1 Guykekpévn pila kahbrter empaveia 466em’. To
péyioto pikog tav plldv tpypdiov fptave ta S0cm evé To péyoto wAaTOg
éprave ta 35cm.
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189 7. EEOIKONOMHEH NEPOY APAEYEHE-ANOAOTIKOTHTA XPHEHE NEPOY

Ewéva 7.3: Epfadopétpnon pilag oopyov
And v mopandve Ewova 7.3 gaivetn 6t to pilikdé ovompe dev

EmNpEACTNKE and ) ovyvomta v apdedocmv. H aviartl tov £prace £mg to
pabog tov S0cm toviaypoto, dedopévon dn katd v efayoy and 1o £dagog
kamowe plika pyidua aroxomkay. Exopévag to gutd avénmle pllixd cvompa
ToVAdLoT0 £0g T0 fdbog TV VEGYELL AYOYOD EGAPHOYTC.

7.5. LYZHTHIH

7.5.1.APAEYEH
H moobémma vepold apdevone mov ammiteital yua pio Kavoviky) mapayoyn

xaprodotikoh oopyov kvpaivoviar petafd 450 xar 560mm aviloye pe g
Khypanikég ouvinkes mov emxpatodv (Rogers and Alam, 1998). Ou ErteK et al.,
(2006) avapépovv Om ya emjow  efatpcodanvor] 689,5Smm  xut @eElpn
Bpoyémrmen 11,3mm anarovvia 320-509mm ya owovopkt mapayoyn avaioya
pe myv doomn dpdevene mov epappdletar. Ov Schneider and Howell, (1999)
ava@EPoLV 6TL Y1 TAPT) KEAVYT) TOV avayK®V TV GOPYOV GE VEPO HE KUTAIOVIGHG
ammrovvral 398-585mm vepod aviloya pe m d6om dpdevone. On Faci and Fereres,
(1980) avapépouv 6Tt yia TP KAALYT] TOV GVeyKOV TOU Kaprodotikoh ahpyou

METTETOICOIHEH THE ENEPIEIAKHE OQOEAEIAL AIO THN KAAAIEPIEIA TOY ENEPIEIAKOY @YTOY
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ot vepd ammrovviar 630mm vepod otav 1 Ppoxémrwon kut 1 efatpicodanvor
frav 8 xat 651mm avriotorge. O idot avapépouy 6T yia kahoym tov 50% tov
avaykdv e Kahhépyewc amamrovviar 330mm otav v Ppoxdmtmon xar n
eLaynoodanvon Nrav 27 kat 476mm avrictoyya.

Yo EAada ol anaitioell oe vepd ™E KaAMEPYEWS TOV OOpYou EX0VV
perembel o660 and o Epyacmipo Newpyikie Yopaviwis 6co kar and dhhovg
epevvnrég. On Dercas and Liakatas, (2006) avagépouy 611 01 anaim)oelg TOV YAUKOD
abpyou oe vepd Kopaivovtal petafd 421 xa 657mm avialoya pe m 6601 apdevong
mov epappoletar. On Sakellariou-Makrantonaki et al., (2005¢) avapépouy 61
mv xaioym tov 100% 1oV aramioeny Tou adpyow oe vepd epappootiray S80mm
pe ) pébodo tov kataoviapov. Ot Sakellariou et al., (2007a) avapépovy 61
myv xdhoyn ov 100% tov aratoemny Tou YAuKoD cOpyon oe VEPO EpappoatiKay
659mm pe m pébodo g emeavelrkig otaydny apdevong.

7.5.2. ATIOAOTIKOTHTA XPHEHE NEPOY KAl EEOIKONOMHIH NEPOY

And ) pekém me anmodonkdéTnrag ypiong apdevnikon vepov (IWUE)
APOKVITEL OTL 1) vGYEW oThydny apdevon epuppdlel arodoTikGTEPU TO VEPO TN
apdevone. Or Phene et al., (1987) avagépovy 611 1) arodoTIKOTNTR EPHONE VEPOD
auEavetal pe my vrdyer otaydny dpdevon Adym me perwpivne eEatong Ka e
avinuévng Smvor)g, 1 oroia perdver Ty Deppokpasia Tov HALOD auZavoviug To
avorypa tev otopdarey kat my goroouvicon., Metald tov petaysipicemv, 1
arodoTKOTNTA YPHENG VEPOD HTay PEYUADTEP) 6TIC HETAYEPIGEIC TOV apdedmKay
eideypparnicd, Ou Dercas and Liakatas, (2006) avagépouvy 611 1) amodotikdTTa
wpiene  vepot  avihvetar o8 @utd  mov  apdevovial  eAAsippankd  Adym
anodonkotepne ypnone tov Swbiapov vepon, Or Sakellariou-Makrantonaki et al.,
(2007a) avagépovy aviioya aroteiéopate o8 yYAUKG oopyo. Tig kahlepynukeg
aeprodoug 2008 kar 2009 n  peyeddtepn  anodomkOTTR  ¥pNONG  VEPOL
napanpiinke om petageipon Y70, Or Singh and Singh, (1995) avagépouy 6t or
KaAMEPYEWL GOPYOV 1) aROSOTIKOTTA XPoNC VEPOD Eival peyaAhtepn o HETpimg
eAeypatikn apdsvon.

AmO T GUVOAIKT] ROGOTNTA VEPOD G(POELGNS TOV EQUPROCTIKE UE TIC
peBodove ™ME EMEAVEINKIS Kat TS vrdyewe otdaydny dpdevane eEoovopeital
vepd., H péom e€okovopnon vepod mov vaokoyictxe pe v vadyewe otaydny
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191 7. EEOIRONOMHEN NEPOY APAEYEHE-ANOAOTIKOTHTA XPHEHE NEPOY

apdevan eivar pong 1,0%. Inpeibvetal, 0Tt ot Sidgopes perftec me vROYEW
otaydny apdevong £6siav O6TL OE KATOES REPITTOOES TapaTpibnke onpaviik
eEotkovopnan vepol evd oe dlleg ) peimon frav ehdpon) (Camp et al., 1998),
Qot660, PEASTOVIAS TNV GAOS0TIKOTNTA ¥PIoNS apdevTKon VEPOD SIHMOTOVETIL
om 1 péon eEokovopnon vepol etaverl o 14,9%. Ewikd v my mepintoon me
avtopatonompévng apdevenc (A100), n onoin epuppoleral g KeAMEPYNTKES
aeprodong 2008-2009, 1 eEowkovopnon vepol @taver to 7,6%, oe ohykpion pe m
perayeipon E100, 6tav o vaokoyiopds yivetal pe fiaon tv arodotikdmra ypijone
vepob kat o 10,1% otav o vroloyiopoc yivetar pe faon m mocdtnta apdevtixon

VEPOD OV EQUPUOGTNKE pe T1) pEbodo e otaydnv dpdevonc.

7.5.3. AIAKYMANEH EAA®IKHE YIPALIAE

And T pelém tov petprioemv edaguaic vypaoieg gaivetat 6T 1) vadYEW
otdydnv apdevon dwmpel Ty edagikn) vypacsia o vymiotepa exineda and v
QVTIOTOLYT)  EMQPAVEWKT] OTIC  METAYEWPIOES 7oL apdedmKay  EAAEIMPATIKG.
Avtictoya arotehéopata £xovv dwwmotdaer ot Neibling and Gallian, (1997),
Taxkerrapiov-Maxpavrovaxn k.., (2000), Sakellariou-Makrantonaki et al., (2001,
2002b). Aev mapampninke Pabi dujbnon xatd m) Suipkew ¢ TPETONG EpEuvag
eviy ot petageipion ES0 n edapuay vypacia Siwmpiinke mave and to 24%k.0.
£omg mv 85" (10/8) nuépa axd m) omopd yeyovos mov anpaiver dn 1) kadhépyewa dev
xataroviinke os pénioto Pabpo xatd my epiodo mg avineng ondte xut 1o 66pyo
napovataler m peyardrepn svamstnaio omy Elkenyn vepon. H mapatipnen avr
eEnyel g fva Pabpd v Ikavomom Tk avaatudn Kar Tapaymy TS CUYKEKPIREVIS
petayeipione, Ewied yie o petayeipion A100 n Sakbpaven me péong eda@ikng
vypaciag frav otalepn xat kopavinke petalt 24% ka 32%xK.0. oL fHray Kal ta
OpUL AELTOVPYINS TOV UUTONATOROMPEVOD CUGTIHATOS (pdevang.

And ) perém tov anoteleopdtov e epfadopdtpnone euivetar 6T To
piikd ovompa dev eanpeaoTKe and ) cvpvoTTa Tov apdevcemy. H avaatudn
v £pruce fmg 1o fabog twv S0em tovkdyoto dedopivov 0Tt Ketd my efaywy
and 1o £6apog kamowr plikd tpiide arokdmkay. Exopéves to @uid avéntuie
MLiKo evompa TovAdnoto Eme o Paboc Tov VIGYEIL AYOYOD EPUPROYTHE EVH 1
pénom mukvomra pillov mapampiibnke ota 30cm. Ov Phene et al., (1991)
avapépouy 6TL 1| oupv) @pdevon pe ™ pEdodo T EMEAVEIRKNS Kal LAGYEWS

METIETOTKMHEH THE ENEPIEIAKHE (MMEAEIAY ANO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
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otaydny apdevone dev mepdpoay TV avartuén kat 1o pnxoc tov plikon
cvonijpatos oe kalhépyewr kalaprokion. Ot Tumer and Butch, (1982) kai Phene
et al., (1991) avapépovy péyiot) mukvomra pilov ota mpidta 30em Paboug
edapovs. And mv epfadopstpnon apoéxuye 6Tt 1) cvykekpiuév pila xakimrel
smpavewe 932em’. To péyoto pikog tov plixav tpuadiov éptave ta S0cm evi to

péyoTo mhatog prave ta 35cm.
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KEDAAAIO 8

AMNOTEAEEMATA KAI XYZHTHEH

8.1. EIZATQI'H

10 Ke@dhao autd, avapipovial ) exidpacn e pedodov otdydny apsevone
(em@aveiakiis Kat VROYEWS) Kat ¢ ddomg dpdevons oy avaatvin g QuALIKIG
em@aveas tov puton. liveta afokdynon piag véag apeong pedodouv pétprnong ton
SEIKT) UAMKIC empavelns pe pe Eppeot) pEdodo ov epuppoletal ye apketd
povia and 1o Epyactipo ewpyuans Yépavikic.

S.LLEIZATQIH ETHN ENNOIA TOY AEIKTH ®YAAIKHE ETMIMANEIAL

O deixtme puikikng emeavewns (LAI) amotelel pua onpavaxn nroadmra pe
v ool EASYFOVTAL 0L QUOIKES Kal PIOAOYIKES SIEPYUGIES TNE PLALIKIG EMQavelng
Tou POAlov. ¢ Seiktme puiiiknc empdavews (LAI) opiletur 1 ocovolixi) emeavein
MG g TAELPGAS Tov  QUALIKOD WoToh avd povade EmMQAvewag edapoug
(Watson, 1947).

O deixmge LAI meprypaget 1o pukpoxiipa petafd me KOpNG g KaAlépyeioag
Wk Kl Xato and my avn. Aroteiel xaboprotikd mapayovia ouv foysoympikon
KUKAOL EVOC owoovoTpatog Sion kubopiler kur ehEyyer myv anoppbenon vepon,
v apdoinyn nieknic axtvoPoiiag kat my avtaiian] vépatpdv Kat doéediov
v avipuxe. Kdabe allay) oty guilik) smeavewr wov mpokaleitar amd
dupopove  mapayovies  (rayetd, katayide, yulalomtoorn, Ehkewym  vepon,
Kkadhepynukol  yeipopol)  ouvvemdyetar  petafoA  omy  katdotaon  Kai
aupayeykoTTe v gurod. H aldnleridpaon petadd OKOGLGTHHATOS  Kal
atpbopapas eivar dvoxkoro va perpnlel Aoym TG YOPIKNG Kal YPOVIKTS
rapaihaxticomrac, H yopum rapariaxtukdémra rephapfaver my opllovna kat
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KatakOpupn  Sutadn  tov  QOAAMV e  KeAAEPYEWS  EVG 1] ZPOVIKY
rapailaxtuxomta reptapfaver my alinienidpuon me dopng touv guron, ™S
KATAVORNS oTov aypd Kai )¢ etepoyivelac 1000 péoa omyv idw xalliepynux
aepiodo 660 Kai petagd Tov etdv (Bréda, 2003). O deikmme uilikig emeavelag
gival peyaing onpaciag yua rolholc topeic me lNeomovike emomiung xat mg
YEMPYIKTC TPAKTIKIG YIOTL aVaQEPETUL GTHV ATOPPOMIOT PEOTOS UXd TO PUTO, oIV
avantuén tov puton (Pearce et al., 1965) otov fheyyo Qlavimy, otov aviayemviopd
petadl Qlaviov kat puidy Tg KeAhEpyaiag, ot 1pot] Tou vepob and ta purd g
KaAhépyews ahhd xar oty dildfpoon v edapov (Wilhelm et al., 2000).

8.2. ME®OAOI YITOAOTIEMOY TOY LAI

8.2.1.AMEZEZ ME®OAOI

O @peoeg 1) npuudpeoeg pébodor aeprhapfiavouy pétpnon me em@aveias touw
QUALOL £iTe pE EIOIKO PETPO EiTE 1) pE vROAOYIGNO TC oxEang Tov peyEboug g
em@avelag pe tva ovvieheon okiacong (Bréda, 2003). Or aueoeg pébodor eivar ot
povee mow divovy v apaypatikn tpn tov LAT yarl vrokoyiCovy to oyfipa, 1o
péyefog kat tov apiOpd tov phikov, Emaiiov, anotelovv 10 onpeio avaopas yia
my Pabpovoumen tov Eppecny pedosoy,

H pétpnon e @uALIKIG ETPAVELRS TPEREL Vi YIVETAL GUECT av KL 1] Gpeo)
pérpnan eivat gpovoPopa xat katactpopikt (Wilhelm et al., 2000). Ov Sidgpopor
EPEVVITES YL V. METPHOCOLY TNV @LALIKT em@avewa éxofav évav aplbpd putov,
Srydprlay e Sideopa pPEPT TOV PUTON, HETPODOAY TNV EXPAVELR TV GUALOV Kat
vokomlay to péco Opo TS PUALIKNG EMQAVEWRS avd Qutod, X cuvExEl To
YWOHEVO TOV PEGOD OPoV TS PLAMKNG sm@avelag avi gutd el Tov apiipd Tov
putav £dive to LAL Evallaxtkad, to LA propei va perpnfel ywpic va
KATaaTpapony guid pe pa Swudikacia tpocdoplopol m¢ emaveis tov @hALmy
and My PETPNOT TOL PIKOVS Kat Tov Thdtous tev puiimy (Hopkins, 1939, Lal and
Subba Rao, 1950, van Arkel, 1978).

8.2.2. EMMEXZEEX ME®OAOI
Or £upeceg péBodor voroyiCouy Ty TN Tov SeikT) PUARIKIG EMEAVEIUS

and my &udoon e NAwKNS axtvofoliag avapeou oy QUALKY EMQAVELL
spappolovrag me Dewpia me petagopac aktivoPfoliog (Bréda, 2003). INa my
extipnon tov LAl g kellépyewg ypnoporoeitat n avaroyia petadd dpsong

N.A NANANIKOAAOY
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195 8 APAEYEZH KAL AEIKTHE @YAAKHE EINIDPANEIAY

Kat £PPEST)E anoppoeOpeEvns aktvofloiiag arnd v UALIKY em@avela Kal 1 Sop
me puikikic empaveweg (Wilhelm et al., 2000). Ov pébodor avtég dev sivan
KOTaGTPOPIKES Kat TPooeyyilovy 1o pUALo ¢ avTKEipevo (1] T0 CUPTANPOUGE TOv,
1 TV AUKVOTITA TG PUAAIKIG EMQAvVENS), TV Katavop tov kat myv Ofon omy
onoia Ppioketar pe Paon ™ Deopia teov mbavomtov Kai m¢ GTUTIOTIKIG
(Bréda, 2003).

And Ty avartoln ewprov kat e£I0OOEOV EXOUV KATUOKEVAOTEL O1@popES
GUOKEDES OV PETPOUV EppEc TO SEIKTN QUALIKIS empaveas. Mepikéc and avtig
givar n LI-COR LAI-2000, LI-COR Li-3000A, Decagon AccuPAR xaiv Delta-T

Devices SunScan.

8.3. EINIAPAXLH THE APAEYXHE ZTO LAI

8.3.LLAIAAIKAXIA METPHEEQN
Yoy mapovoa épeuva mpaypatomonifnke fupect) adld ku dueon pérpnon

v Seiktn puikikng emeavelas. [ my éupeon pérpnon ypnoporomiinke
ovokevi] Delta-T Devices SunScan. Ov pstpiioeig tov LAl mpaypatomowohviav
k0e efdopada. Tovoiikd ehngbnoay 18 perpioetg yur ta £ 2007 xar 2008 ko 17
petpiees v to £rog 2009, Or perpiosig tov LAI yivovtav kiabe efdopada pe
akond va auykevipolel ikavog apOpde yia va propei va epappootel n pélodog mg
rorramiie ypappukie aiwdpopunone. H pébodoc avniy epappdomre yia my
eayoy poviéhov apoPleyme tov deikmy LALIKIG empavewag and aveEdpieg
aapapstpove, Oheg o1 HETPHOEIS TPAypATOROWOMVTAY 0T0 610 onpeio me kabe
ERavainyng, To onolo eiye éxtacn 2,0m? (iom e o piKoc 2,5 pétpov exti to Thitog
OV £6GQOVE TOV EKUETAAAEHOVTAY TA PUTA OTT) CUYKEKPINEYT] Ypaupt oropac). H
Ofon avt kabopioTke Katd TV TpOT) HETPNCT] HE YVOHOVE TNV OHOOROPQid
avarrEng tov QUTOY oTg 610 pecaies YPappES oTopas £101 MATE Vv PEWbVETUL 1)
AANETIOpaOT pe YEITOVIKG REPpapatiKG tepde oto shayoto. e kabe onpeio
pETPNONS, Tapaiinha TPOC TS YPappEs onopds, hauPavoviav 4 perprioels, 600
perpioelg exatépmbey mE YPappne oropas, Kut 0 PESOS GPOS TV TIHMV aUTOY
Kataypapoviay o 1o LAl tov svykekpipévon aeipapanikon epayion,

e myv apaypatonoinon me apeone pérpnong tov LAl epappdomre ya
apom) eopd pa evadraxuxn pEbodoc. Zoppova pe m pfbodo avmy, om
petageipion E100, perd and xabe pérprion LAl pivotav n detypatoinyia yu tov

MEFNETOHOIHEH THE ENEPVEIAKHE OEAEIAZ A0 THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
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vroloyiopd e phopic kat Enpne fopdalac tov gpuron. To gutd ywpilovrav oe
tpia pépn (poika, otéheyoc xat wéavbia). Metd m Coyon ke mpwv Ta Uiia
Eepaboiv o e1d1kd odpvo torobetoliviay 6to £a@og Katd TET00 TPONO HOTE Vit
xaivrouy pia teTpayovikl smedvew. o) covégewa Aapfavoviay and katiiinio
VYOS QUTOYPaPia pE YNPWKT QOTOYPAPIKT PIpavi) Kat oTn cuvezele ywotay
enelepyasio Kat PEIPNEN TS TEPRETPOL TN EMPAVEIUS TOV KAAVATAV T KOPpUEVT
QUAhe pe 1o eWdikG mpodypappa  oxediaong AutoCAD. Ta amotshiopata
GUYKPIVOVIOV [E TIC RETPNGELS OV AupPivoviay and to avotnua SunScan,

8.3.2.AIAKYMANEH AEIKTH ®YAAIKHE ENIMANEIAL (LA

O Seikme puiikig emeavewns mapovoicoe Swkvpdveeic. H péylom npn
aapatpiinke katd v aepiodo petald ¢ EXKUTOGTS KUl TS EKATOOTHS SEKUTIG
ExTg nuépac and ) onopd. O petayeipioes mov apdevmkay AP Edmouy
peyarviepes tipég LAL evi Oceg petayepioes dEymrav eAleyupank) apocvon
eiyay kpdrepn T LAL

H otaniotia enelepyacio Tov anotedecpdtov daée On vmipyav Siepopig
ato deikm @uilakie em@avewag petald TOV PETUZEPIOEOV Kal TV ETGV TN¢
Epeuvag omme paivetar and tov [ivaka 8.1,

IMivakag 8.1: Awgopig oty petafois) tov deiktny wnmm empavews v tpetia 2007-
2009 t(l V OTATIOTIKT) Vit

ETO E100 . Yo

H péo-n péywtq ] LAT yua g empaveiakés usmznpioztg nrav 5, 87 e 1o £10¢
2007, 7,49 yw 1o 2008 xat 6,79 yie to 2009. Or Sirgopéc mov mapatnpriiinkav
HETAED Ttov etdv ogelloviav Kuping o apoflipatae QUIPOTIKOTNTAS AdY®
Bpogomtdoeny petd@ ) onopd 1o érog 2007, o1 onoieg eijuv ©¢ oUVEREW va
dnuovpyndei kpovota oy em@davela tou edapove rapepmodiloviasg o PHTpLpUL
tou andpov. Ty karhepynukn aepiodo 2009 n ehappd peiwon me pric Touv LAI
opeihoviay  Kupime omv  pewopévy Swdeopomra Operukdv  ororgeiov  tou
edapovg Aoym mg TpTone Kailépysiag tov gopyov urd ouvbikes yewpylug
rapniav swepodv, Or aviiotoyee péoeg npéc LAL yia nic vrdyeiee petayeipioeg
nrav 7,15 yua to £rog 2007, 7,94 v 1o 2008 xar 7,51 yia to 2009. O Siapopéc mon
aepatypibnkay petadd Tov ETOV OBV NTAV ONUAVTIKES Kal TO YEYOVOS autd
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197 8. APAEYEH KAl AEIKTHE @Y AAIKHE ETIIPANEIAL

anotehel axopn e emPefaivon dowv vroompilovy 6t N vrdyEW oTdYdNV
@pdevon cvpfdier oy arodonxotepn dwbeoypdémra tev Bpertikdv otolgEinv
v eddgovs. Emmifov, Qaivetal mn¢ ta QUIA EXPETAAAEDINKAY TOCOTNTES
Bpernikdv mov Ppiokovrav deopevpéves oe fabitepa otpdpata Tov eddpous. Lng
Ewoveg 8.1a-8.1y rupovordletar n) eEélagn tov deixtn puidikg emeavewg (LAI).

ESO%NET T
—a— YS0%ET
—r—E | 00%ET L v e

S ———

M 12 116 130 144 s

ET0%ET
—— YTO%ET
== E | 00%ET

B U S T E R PP T

—— AL 00%ET
—e—YI00%ET

e E100%ET - ' ' G I :

88 102 116 130 144 158
UL \.-j“ .ﬁ 'i““ rxopé 14/5
Ewéva 8.1a: Tiyég tov deiktn puidng empdavews (LAT) 6rmg petpnfijkay to érog 2007.
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Ewxéva 8.1P: Tyiég rov deiktn puiiuaig empavewng (LAL) omemg perpnihjxay to £rog 2008,
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Py

“.:,;'li!l‘!; 99 106 113 120 127 134 141 148 155

T T T T 1

MBS 92 %9 106 113 120 127 134 L1 148 1SS
L Muipeanom onopd 145 i
Ewdva 8.1y: Tyic tov deikm puriu empivews (LAT) 6rog perpnfikay 1o £rog 2009.
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8.3.3. MONTEAOINOIHEH TOY AEIKTH ®YAAIKHE EMI®ANEIAL
And v otationikn) enefepyacic Tov amotelecpdrov pe T pébodo e

roMarANG Ypappuxng raivipounong apoéxuye 1 eicwon apdfieyng Tov deixty
QuAkuic empavewas i ke petayeipion. H tedu elicwon apdPreymg apoixvye
and TG peoeg ML TOV TOPopfTPOV Kal TOV TpudY TGV G £peuvac.
YaevBopiletan 6T o deiktng uilikiig em@avewng amoteAovos ™y eSapmpévn
petafine (Y) evi o avelapmres petafhntéc firav n Gpdevon exppacyévn 6 mm
(X1), 1 nhopavew exppaopévn oe W/m?® (Xa), 1) Bpogéntmon exepacpévy oe mm
(X3), n Beppoxpasia exppacpévn oe Oepponpépes (Beppoxpacia avapopag na o
a6pyo toug 10°C) (X4), n vypasia edagovs exppacpévn oe mm anofkevptvon Kat
Sbéorpon vepod oto Edapog pv and kale apdevom (Xs), n vypasia atpdéopapag

a

(exgpaopévn and tov xabapd apbud = , 6mov e, xar ey sivan 1 wisom

d

KOPEGHOD KaL 1) Paypatik wieon vépatumv, avriotov) (Xs), kat 1 Sutprew g
nuépag exppaopévn oe Aertd mg Gpag (Xy). H ypappwonoinom éyve pe myv
epuppoyt Aoyapponoinong pe Paom 1o puowd oyapidpo (In) oe dheg Tig TipES
v petafintov, Eng Ewxovec 8.2, 8.3a ka1 8.3 gaivovrar o efiohoeig npdfieyng
™S TS ToV SeikT PLAMKTG EMQAVELLS, 1) YPAPIKT] CREWOVIOT] TOV HECHV TIHY
LAL ta Opwr epmortooivg yw xabe T, o molamhdg ocuvieheomic
npoadoptopon (R?) xar 1o péco tetpayeviké opdipua (Mean Square Error, MSE).

mell’:“ﬁwmw

METAXEIPIZH E70 Mbaviryra
J Kasbrn Tpofexopen  Avéten
3.8 T Ti T
¥ =-5407+1364-X, e
301 0,649 1,089 1,991
0,974 1,398 1,824
2.5-’ 1310 1,723 2137
2.0 1,598 2,006 2416
" : 1,794 2202 2611
1.5 1,979 2,387 2,798
: o‘ MSE =0,032 2,091 2,501 2914
ud| T 2,224 2,639 3,054
T/ = ‘_EML 2343 2,761 3,180
0000 40 45 50 55 60 65 2409 200 3%

APAEYEH (mm) ;:::; m :':::

Ewdva 8.2: Anotelfopata and my @appoy] T RoAArANS YPappKis muiwvdpounons
OTOUG HECSOUG OPOVG TNG TPIETINS OAmY TeV rupapitponv ¢ petayeipwng E70.
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201 8 APAEYZIH KAl AEIKTHE ©YAAIKHE ENIPANEIAL

Opua Epmiorooivng lpofiieyng na
METAXEIPIZH A100 P 1 95%
Kﬂ.:nnpﬂ l'lpuﬂ.ll.mﬁm J\\;n'wpn
=
¥ ¥ =-4,748+1,234- X, e — il
30 0,688 1,134 1,583
1,138 1,564 1,991
A 1,528 1,943 2,359
2.0 1,868 2279 2,692
1,985 2,396 2,809
1.5 2214 2,628 3,043
MSE =0,033 2,335 2,751 3,168
10 - - 2412 2,830 3,250
Lz K —0'953‘ 2,503 2,924 3346
0060 40 45 S0 85 60 68 i-:;; i.::: ::::
APAEYXZH (mm) 2629 3080 3480
Opia Epmeorocivg [pofileyng na
METAXEIPIZH Y70 iBavimmra 95%
Kauirepn TpofiAexopevn  Avarepn
N | Y =-5,709+1,446-X, 0,320 0,766 1213
3,04 0,756 1177 1,598
; 1,102 1,508 1914
2.5 1,459 1,854 2,249
f 1,763 2,18 2,544
2'“'| 1,967 2357 2747
s 2,161 2,582 2,943
, MSE =0,029 2,280 2,674 3,067
1.0 2 2422 2,818 3215
oot 2L '_R_._ﬂo,gs'z' | 258 2,948 3,148
Al s e £ G 6 OO0 e e
APAEYIH (mm) 2682 J.llﬂ_ 3492
Opia Egmiorostvng 11pofleyms na
METAXEIPIZH E50 IlBavérnra 95%
i Kadrepn [lpofilendpevn Awvompn
f Toun T Tapn)
1 ¥ =-6,058+1,507-X, Y T —TT
3.0 0618 1,058 1,498
0,502 1,328 1,754
5 1,205 1,620 2,035
2.0 1,472 1,882 2292
1,655 2,065 2,474
180 i 1,833 2,244 2,654
- MSE =0,032 ;::;: :J: i.;’:’:
A 1 = ‘4
Ty o A _R 4 _?’942‘_ | 220 2,62 3,042
00 40 45 S50 55 60 65 2212 2,695 3,118
APAEYXH (mm) 237 2,782 3,178
2315 1,762 3,187

Ewiva 8.3a: Anoteiiopata and TV eQappoyn 5 ROAAMTANG YPappixig ruiwvdpopnong

aTOUG PEGONS GPOVS NG TPETIAS AV TOV Tapapitpoy Tov petayepiosny A100, Y70 xa
E50.
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METAXEIPIZH Y100

35 ¥ = 4955+1,278-X,

3.0
!.5'1|
1.[!]
vs| :
MSE =0,028
10 R* =0,960
0,0 +4—
0,0 4.0 45 0 = 6,0 6,5

APAEYXIH (mm)

METAXEIPIZH Y50

*¥ Y =-6,416+1,592-X,

25
2,01
1.5
MSE =0,035
10 R* =0,943
[T I — ——— . . Ld
0,0 40 4.5 50 55 6,0 6,5
APAEYZIH (mm)

METAXEIPIZH E100

351 ¥ =-4,843+1,247-X,

3.

2,51
2.0
1.5 .
MSE =0,027
"'-’.i | R* =0,961
0,0 44— ' v v v y—t
0o 40 4.5 50 55 6,0 6,5

APAEYZIH (mm)

Opia Egmavosivg 11pofeyns yia
95%

___IhBavityra _
Kauowpn Ilpoflemopevn  Avdrnepn)

AT | Tipq Tt}
0,454 0,784 1,163
0,768 1,196 1,451
1,153 1,5M 1,810
1,628 1,936 225
2,015 2247 2,650
2,210 148 2840
2418 2,646 3,056
2479 2,765 3,104
2,652 2,906 3,289
2,800 3,030 3,453
2,840 3,100 3,485
2,655 3,158 334
2,564 3,167 3,308
Opa Egmigroaivng [pafleymg na
[hDavirnra 95%
Kardnepn [lpoflendpern Avirepn
_Twh  Twd  Twi
0,303 0,696 1,147
0,680 1,102 1,474
0,869 1,3% 1,671
1,270 1,695 2083
1,653 191 2399
1,859 2,168 2,607
2079 2,359 2847
2,161 2,481 2912
2319 1,85 3,083
2,470 2,760 3252
2,486 1,86 3,250
2,446 2,897 2
2,175 2,907 3,103
Opua Egmiavosiwns lpofiryns na
IhBavimra 95%
Kauiveepn  [poPienbpem  Avirpn
Thyu Tipn
0418 0,757 1,142
0,737 1,160 14M
1,114 1,528 1,785
1,567 1,880 2,208
1,93 2,184 2,587
1% 2,384 2m
231 1575 298
2,397 2,690 3,035
2,563 2,829 3214
2,708 95 3374
2,747 3,019 3,406
2584 3,075 3287
2,501 3,085 3,258

202

Ewdve 8.3p: Anotedéopata and ty epappoyn mg xoliaxiis ypappuais raiwvdpounong
GTOVG HEGOUS GPOVS TNS TPETIRG OALV TV REPapLTpov Tav petayepiosov Y 100, Y50 ko

E100.

XA TTATIANIKOAAOY

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 14:27:30 EEST - 3.16.50.75



203 8. APAEYIH KAL AEIKTHE @Y AAKHE ETIPANEIAX

And ta mepamive yivetat Qavepd om or eflo®oElg mov  TpoEKLYaV
aeptypagovv adavm and 1 94% tov aepat@asnv. ASI0onpeinTo sival T0 YEYOvOg
ot o8 Ohec TiC petazepiosg kpiown aveEdpmn petafinmy sivar  Gpdevon.
Qotdoo, o oplopfves and autés, eXTOC and Ty apdevon kpiopn avebapmm
petaffinmy aroteiei kaw 1 Ppoxdarmon (petayepioe Y100 xar E100) kabig xut n
edapixi vypaoia (petayeipon E50). O efiohosic apdPfleyme tov deikm puilakng
EMQAVEWLS OE QVTEC TS TPEIS petayepioeis eivar:

Y100: Y =-3,349+1,611X,-0,862X; (R? = 0,977 xar MSE = 0,018)

E100: Y = -3,409+1,545X,-0,769X; (R* = 0,975 ka1 MSE = 0,019)

Y50: Y =-0,915+4,474X,-2,834X; (R” = 0,962 xar MSE = 0,025)

Inuewbverar 6t onig petayeipioeic Y100 kat E100 1o ovvohikd vepd (apdevon kat
Ppoydmrwon) emnpealer tv Swpdppmen tov deikty puikikie emedvews. H
apocthikn mg aveldpmymg perafinmic X; (Ppoxdrtwon) cuppdaier om Pertioon
100 povréiouv (peimon tov MSE) xata 35,7% (petaygeipon Y100) xav 29,6%
(netayeipon E100). And v aapamipnon avni, Zpokimter 611 1 peyain avarrin
me guilale emgaveiag ong petayepiosrs Y100 xa E100 ogeiietar omyv
cuvepyloTikT] dpdan Tov vepod apdevong xut Twv Ppoyrortdoemy, Avtiotou, ot
petageipiom Y50, extoc me apdevons, 1o Eheppa g eda@ikis vypuaoiag
cuvifaie onpavoka ot diapdpemaon tov deiktn guikikis emeavelas (peimon tou
MSE ot mocootd 28,6%). Amnd v otanionikn eaeepyacia mpoéxuye 6Tt o1
vadhowtes aveEapmres petafintéc Sev TEPIYPAPOVY IKUVOROMTIKG TNV petaBoln
tov Seixtn puAlikie empavewas. Eropévig, and ta napandve smBefadverar i
Kpopdmra me apdevane 6tav or khpatoroyikés ovvihkes dev amotehovv
MEPLOPLOTIKO AAPAYOVIX Y TV avirtudr] Ton guto.

8.3 4. LYIKPIEH AMELHE-EMMEEZHE MEGOAOY METPHEHE LAI
Iug nupakartm Ewoveg 8.4a-8.4f rmapovordloviar o perpioe tov deixm

QUALIKTG Empavelas pe v Eppeon pébodo pétpneng SunScan kar Ty apeon pe
epfadopitpnon  me  QUAAIKIC  EmQavews  pe  T0 apdypappe
AutoCAD. YaevOupiletar 6m n epfadopétpnon apaypatonowoiviay oe Oha ta
QUM Tov ELTOD Kal OTN GUVEXEWE ad TN CUVOMIKY EMEGVEWL APEIPOHVIAV 1)
empavew ov kahvatav ta Enpd puiia.
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Ewova 8.4a: Evienaua) amewovion spfadoptrpnons guiinais emgavews guron mg
petayeipong E100 oe nepifp@idov epyaoiog AutoCAD ya ta ém 2007 (rave) ko 2008
(xaTm).
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208 8. APAEYXH KAl AEIKTHE ©@YAAIKHE EITIPANEIAX

!----iﬁnﬂl—!-—I‘L-l-

Ul aP@s «aDD 28 £ SEAE NARIGE @ & s § 4 ma B — ap =
i L2 LR 1) Sa o S ‘ b & e
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b X
| Lt .

Ewdva 8.4p: Evéouwcnxn ancwovion epfadopstpnong guilikig empdvens guton g
petayeipiong E100 oe repifaidov epyaciag AutoCAD y to £rog 2009.

Meta mv okoxiipwon g Swdwaciag epfadopstpnong pe 1o aPoéYpappa
AutoCAD xm ) ovAhoyn twv petpiicemv pe ) ovokeu] SunScan axolovinos
otanonk eneepyacic Tov anoteleopdtov epappolovtag o T-Test kprojpro yix
mbavomta 95%. H otanonxn enelepyacia éywve emi tov péoov Opov TtV
petpiioeoy T Tpietias. H vrdleon mov énve ftav:

Hp: o1 8vo pébodo dev Siapipouy mg wpog Tig petprioeig 1ov LA mov divovv

Hy: o1 6vo pébodor dragépouy we mpog Tig petpioels tov LAI tov divouv
To oranonikd muxéto tov MS Excel £deiée on v mbavomta 95% xar 12 Babpoig
shevBepiag 10 1<ig o5, 12. Enopéve yivetat anodexni n pndevikn vadbeon, dnhadi n
0o pébodor dev divouv SQopeTIKES peTpoels Tov BEiKT QUALIKYG empavelng,
YEYOVOS IOV AAOTVAGMVETAL Kat 0T0 fepakatm Ewova 8.5,

= Epfladopéspnan |
pe AutoCAD

|
1
|
R ,J'f.\._" g T T + . - < |
7078 85 92 99 106 113 120 127 134 141 148 155 l

- Hptpes amo Lropd 14/5

Ewova 8.5: Méoeg nypég LA 6rog petpriinxay pe ) ovoxev} SunScan xat v
eppadopstpnon pe AutoCAD mmv tpetia 2007-2009.

MEMETOIIHEH THE ENEPTEIAKHE Q@OEAEIAL ANO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
LOPIOY ME EY®YH PYBMIEZH APAEYEHY

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



8.4. LYZHTHEH

O deixmng puiiuaie emeavewas (LAL) xopavinke oe yapnidtepa exineda onig
petagaipioels mov apdehmxay EAAEIPPATIKG 08 GUYKPLGN HE QUTEC IOV SEYTKav
mapn d6on apdeverne ovprepthapfavopivig kat e petageipons Y70. H
otanonky encfepyacia £6eiie on o1 Swpopic petald THV PETAYEPIOEOV KOV
apdedmKay SAAEPPATIKG Kol autdv Tov déymkay aAnpn doon apdevang nrav
GNHAVTIKES Y emiredo onpavakotag 0,05,

H avaatmin tov aopyon kai eropiveg xur 1) Swxdpaven tov LA fray
AAPOROLE KAl TS TPEIS KaAhepynnkes aepiodovs, H péon péyom npn LAI mow
napampninke fray 7,82 xm Swpoppainke aepizov oto wAog AuyodoTton yu Tig
ouviikee g aspoynic Beieotivov. O Dolciotti et al., (1998) xar Sakellariou-
Makrantonaki et al., (2005¢, 2007a) avagépouy 6T avriotores péyiotes npés LA
ywe my aspoy Belsotivov o xalépyer wvddovg Kau yhukod adpyou
Swpoppadnkay wepinov ong 15 Xertepfpiov. O Mastrorilli et al.,, (1995)
avagépouy péoeg péyotes tipés LAT xovrd omy ] 7 yua yaukd adpyo. On Faci
and Fereres (1980) avagépouv OTL 10 PEYIGTO TOGOGTO KAALYIG E6GPOVE amd T
PUAMKT] EMQAVEW QUIGY  KuUprodoTkoy gopyon duapopeodinke nepimouv 100
nuépeg peta ™ onopa (18/5/1977). H péon pénom upy tov LAl na ng
petayepioels mov SEymkav v ukpdTeEpn ddom apdeveng (50% g ET)
Supopedinke mepimon 2 povades yupnAOTEpE GE CUYKPIGT pe T péan péyiot
upf) LAI mov aapampifhke onig petayeipioeis aov apdedmkay ahijpmg, yeyovos
OV GUUPOVEL pE TIC AapaTNPRoE Aoy epeuwtdv otov Elhadikd gopo (Dercas
and Liakatas, 1999). Xto tého¢ mg xahkiepynukis repodon 6hes o1 petayeipioeic
eiyav wepizov my G tpy) LAl yeyovdc mov copgovel oxedov andbiuta pe ta
anotehéopata tov Derca and Liakata, (1999) oe kalhiépyea yAvkod oopyov, ot
onoiot Opmg avagépovy 6TL 1 TANpLS apdevdpevn petayeipon rapovoicos
pkpotepo LAL oto téhog g mepiddown o€ ouykpion pe 1 vrokomss. H otationx
avaivon tov petpiosov LAL pe m) pébodo SunScan xar 1 epPadopitpnon pe 1o
apoypappa AutoCAD £deile 6m dev vaprav dwagopéc petald tov dvo puedodwv
onwe Qaivetn oty Ewova 8.6. Afwonpeioto eivat 10 yeyovoe Om evo
avapévoviay peyalvtepec Swegopéc ong tipgg LAT petald twv petpiosov pe tig
dvo pelddovg Adye tov Swapopenikdv cuvikdv pétpnone ™ QLAMKIG
EMQAVEWLS EVIONTOLS Ot dapopic avtég dev mupampibnkay omy apaln. To
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207 8. APAEYIH KAl AEIKTHE ®YAAIKHE EMIPANEIAX

yeEyovog avtd lome va onpaivel 6TL ) yovia 7ov oymuatilovy 1a pUAla tov odpyou,
Gtav sivan TpocApIMpEVE OTO GTEAEROC, HE TO £8apog TelvEL va sival apxketd pkpi.
Inuavnikn ypoppi) cvoyxinon auecwmv xat fppscov pebodov pétpnome LA
Bprikav xat ot Kirk et al., (2009) ot avtictoyss £pevves ot ormpd.

[ Opia Epmerooimg na Il davinyra |
AutoCAD (Y) vs SunScan (X) —

Kadzgn [poflembpewn  Avirzgn
Tuyd) Tys Ty
2,455 294 33%
4918 5,306 5,700

6,169 6,555 6,936
6,834 7227 7613

¥ = 0,136+ 1.003X

“ 6505 720 158
so| 7,795 8213 8617
an 7169 7568 7,960

6,735 124 7512
Mo 4a ) e 6,338 6726 7,107

617 6,562 6946
5,556 5947 6325
5182 554 5928
4928 5318 5710

Ewxéva 8.6: Anoteléopata and mv eQappoyi] e TOALMTANS YPapKTg Taivipopnang

oToNg pPEgoug dpoug g Tpwting Tov petpioeny LAL pe m péBodo SunScan k)
spPadoptrpnon pe AutoCAD.

O peragepiosic E100 ko A100 av kar Séymxav S 1aQopetiky) ouvolkn
rocOmTa vepob apdevong dev mapovaiacav Siagopéc wg mpog v Ty tov LAL
Yaevbopilerar 6 om petayeipon E100 n 86om apdevorne vroroyiomke pe m
gpiion earuoipetpov thmov A evh omv petayeipion A100 n d6om apdevong
vrohoyiomke pe ) gprio mehnmipa pétpnonc edaguis vypasias.
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KE®AAAIO 9°

AINNOTEAEEMATA KAI ZYZHTHZH

9.1. EIZAI'QI'H

Yo kepdhuio autd, avagépovial 1) exidpacn mg pebddov atiydny dpdevong
(em@avelakig Ka vaoyewe) xal me doomg apdevone amy avaartvén ku anddoon)
e karhdpyeias. Meistdral 1) petafoli] tov Hyovs Tov Yuton, 1) TEAKT] urddoon
oe Enpn Propdala ka n evépyae mov rupdyetal axd my avricotouym Enpn Propdala.
Téhroc, yivetan ava@opd 610 EVEPYEIKG 160L0Y10 TmV PETAYEIPIcEOY.

9.2. EINAPAZH THE APAEYEZHE XTO YWOX TOY ZOPIOY

9.2.1.AIAATKAXIA METPHEEOQN
Or petpiioeig tov Hyovg apaypatorooiviay vy b nuépa xabe efdopddac,

H svapxtipa pérpnon apaypatonootviay v 30" nuépa and ™ omopd km
ohoxinpavovray Ty 156", To Uyog tov xevipikod oTEALZOUC TOV  QUTOD
HETPOOVIAY ard TV EM@GVELL TOV EGGEOVS Kat pEXPL TO onpeio EKTTVENg Tou
pUldou onpaieg (onpeio éxruing me taéwavliog and 1o otéiexog). Or petpiioelg
DYOUE APUAYHATOTOIONVIAY GE GUYKEKPIEVE QUTA Tov KaAvatay pixog 2,5m exi
v 600 pecainy ypappmv oropas me kabe enavainyng (plot) i my axo@uyn
WOV CAANPETMOPACEMV HE TX VTR TV YETOVIKOV ALpapatikay epagiov, Kade
Kaihiepynukn]  mepiodo  Aapfdavoviav  pépive GOTE 01 PETPNOES Vi
APUAYRATOTOIOVVTUL OE PUTR AVTIITPOCWALVTIKGA TOU PEGOU OPOL THV PUIGY TI|S
purteiag.
9.2.2.AIAKYMANZH TOY YWOYE ®YTON

Katd m dudpxeia mg tpretois £pevvag rapatmmpiiinkay dwwpopés petald twv

HETAYEIPICE@V (¢ TPOS TO DWOS TOU KEVIPIKOD oTeEAfyous tov gutmv. H yevikn
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tion wov wapammpibnke qrav 6T 0 pECOS OpPOg TOU DYOUS TOV QUIGV OTIC
HETAYEIPIGEIS IOV apdedTNKay PE LIOYEIR GTaydny apdsvon fTay PEYyalDTEPOS ard
OV QVTIOTORO TV HETUYEIPIcEOV OV apdedmKay JE EMQAVEINKY) oThydny
apdevon.

Apyka ta gutd avartiocoviay pe tapdpoto pudpd. O pécog appnkog pubpog
avantuing tov guidy na my tpietia 2007-2009 yia my aepiodo and apyéc lovviow
fmg xat ta péou lovkiov kvpaivoviav petald 1,9-2 lem/Mmpépa. H opoopoppia
oty avartuin opeiloviay:

7 OV OHOIOHOPPIL GILOPac,

»  GTIV OHOOHOP@Ia KEAMEPYNTIKOY TPAKTIKOV HETE T1) 6TOpd Kat

7 OTV OHOOPOPPIn TN APOEVONE PE KUTAOVIONO Tov epappoloviay tmg Ty
46" nuépa and ™ oropd kar empiale My avartodn OV QUTOY Emg MY 67"
Neépa and m oropd. (Sedtepo dexanuepo ton lovin).

Ty gpovixi} aepiodo and nig 15/7 £m¢ 10 TEA0E ToL SEHTEPOV SEKUNHEPOL TOV
Avyoiatov o1 pubpol avimtuéng tev euThv Sipepay avaloya pe  doan arid kat
pe m pebodo dpdevong mov EQPUPPOCTIKE. AVAAUTIKOTEPH, Ol PETUYEIPIOES TOV
apdebnray TApeg kabbe kat N petayeipion Y70 xétvgay pubpd avarruing mou
Kupaivoviay  peteld 4.8 ka5, 7em/mugpe. Mkpotepor  pubupoi  avartuéng
rapampiinkay oS HETayEIPIoEIS TOV apdedtKay EALSWHATIKG Kal GUYKEKPIEVE
ot ipéEg Kopdvinkay petali 2,7 xau 5, 5em/mpépa. T endpeveg 39 nuépeg og o
tého¢ Tentepfpiov o pubpode aviartuéng xopdvinke petadd 1,2 xat 1,Sem/muépa e
TO GUVOAD TV HETUYEIPICEMV,

H otatnionk eaciepyacia tov anoteleopdtov £6eife 6Tt vmipyav Swpopis
pETal) TV PETAYEPIOLMV (¢ TPOC TO HYOS TOV KEVIPIKOU GTEALYOUE TOU QUTON
omme paivetar atov Tivaxa 9.1,

Mivakag 9.1: Awgopis oty petafoln] Tov Hyons Kevipikolh oteAfyoug QuTol my Tpletia

2007-2009 petd Ty GTATIoTIKT) avaivar),
0 E100 Ya0
193,04 355,4b 2351
3216c  3768b  386,6b  367,1b  3885b  4295a
23550 2939¢  3353b 2920¢  3266b  3456a
2500b  301,5ab  359,Ja  2981ab  3538a  3854a

Y 100

Y70

]

! ] {
O AANPOC apdEDOPEVES HETAYEIPIOEIS TUpOLGIacuY ONHAVIIKG HEYAADTEPO VYOS
axd ng eAhsppanka apdevopeves (extoc g Y70). Afwenueinto sival to yeyovie

o perayeipion Y70 eixe pubpd avanmong aupopolo pe autd v HETayEpicEny

XA ANANIKOAAOY
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9. APAEYEH KAl ATIOAOLH TOY @YTOY EOPTOY

mov dEymkay wAnpn doomn apdevang eva N petaxeipon Y50 mapovoiace poipo

avarrogng mapépoo pe autd g perayxsipong E70. Xmg Ewdveg 9.1a-9.1y
Qaivetal 1) Sikdpaven) Tov Dyovg TV PuTmV yin xabe pin xailispynTua} mepiodo.

 ESO%ET r
v L prEEEH
—a— E100%ET T j
L L+k O
— oy
T

P i SR e it (e S ERNE ERNR

.@9’ 53 67 81 95 109 123 137 151 165

| ET0%ET | d

—a— YT0%ET

—a— E100%ET -

A T IT
2 SRS e W]

e B
" L
—— A%

TR =i ¥ %

53 67 81 95 109 123 137 ISI 165

—— A100%ET T 4
o Y100%ET F « i g g
——E100%ET + — '

) 53 67 81 95 109 123 137 151 165
~ Hpiépeg aro ™ owopa 14/5

Ewédva 9.1a: Tipic tou iyoug kevipikoh oteafyong onmg petpndikay to érog 2007,
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== YT0%ET
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e

——E100%ET 5L i
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53 67 81 95 109 123 137 151

—— A100%ET

= Y100%ET /

—— E100%ET Y m
E 95 109 123 137 151
?’%eﬁ

Hc&i— 9.1p: Tyuég ou tyoug gvé%&aﬁzﬂuaﬁgsg 2008.
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213 9. APAEYEH KAl ANIOAOZH TOY @YTOY ZOPTOY

———

ESO%ET
—a— YS0%ET
—— E100%ET

L L L L k] L} L] Li

..a 67 8I

T L} ¥ L]

95 109 123 137 151

~a— YT0%ET
—a— EI00%ET

6781

o s

95 109 123 137 151

T T T

—+— A100%ET |
~o Y100%ET |
—a—E100%ET

 Hpépss amo ™ oxopi 14/5

L 4 LI 1 ¥ T

67 81 95 109 123 137 151

=% -1 74 |

Ewdva 9.17: Tiég tow dyoug kevipikon oteiéyong omag petpniiray to £rog 2009,

METTETONOIHEH THE ENEPIEIAKHE {MDEAEIAL AIIO THN KAAAIEPTEIA TOY ENEPTEIAKOY @YTOY
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9.2.3. MONTEAOITIOIHEH TOY YYOYEZ ®YTOY
And my oratwonxt] exeepyacia tov enotelsopdtov pe ™ pébodo g

roMhamhng ypappuig rakvipbunong rpoéxuye 1 eiowon npdfieyng o dyoug
KEVIPIKOD oTteAfyous e ke petayeipion. H tehua) eiowon npdfieymg npoixuye
and TG PECES TIRES TOV TAPAPETPOV KAl TOV TPUOV ETGV TS £pevvag. To vyog tov
outob anotehovor my efapmpuévn petafinmi (Y) eve o avebapmueg peraPintéc
flrav i Gpdevon exppacpév oe mm (X)), 1 Ppoydémiwon exgpacpivy oe mm (X,),
N nhogdvewn exgpaopévy oe W/m' (X2), n Osppoxpucic exgpacpévn o
Bepponuépec (Osppoxpaoia avapopis yua 1o oopyo tovg 10°C) (X4), n vypacia
edapovg exppacpévn o mm anobnksvpévor xat Swbiéoon vepod oto £6apog
apw and xabe apdevon (Xs), 1 vypaoia atpéopapas (exppacpévn and tov kabapd

ea _ed'

apbpd , Omov e, Kau ey eivar 1 weon KopeoHOD Kal ) Apaypanky micon

d

vpatpmy, avriotora) (Xs), Kai 1 Sdpkew TG NUEPUS EXQPacEVT) OE Aemtd g
Gpag (X7). H ypappwonoinom éyve pe mv epapponi Aoyapporoinons pe faom
10 Puotkd Aoydpipo (In) oe Oheg nig Tpés Tov petafinuov. Eng Ewoveg 9.2, 9.3a
kar 9.3B gaivovriar or efioh@oeg apodfleyme e TNC OV DYOUS TOV QUTGOV, T
YPAPIKT| AREKOVION TOV LECHV TGV TOV, Ta 0PI EPMOTOCUVIS Y ke Tyu), 0
ROAAATAOS GUVIEAECTIG TPOGSIOPITHOD (R%) xat 10 péoo tETpayoviké ooihpa
(Mean Square Error, MSE).

Opia Epmisrooivg [lpoflieyns na

METAXEIPIZH E70 95%
: . Kowbwpn Ilpofikexoper  Avbrepn
6.0 Tpd T}
Y =-1757+1222-X, 237 254 2697
s 7 3,266 3413
1571 3TIS 1856
401 3921 4,063 4201
4,19 4340 4476
= 4491 4,631 4,766
3% MS:" s 4745 4884 5.020
R =099 | 4019 5,060 5,196
P Y W5 80 5% 60 gx W& saz6 o
2 ! APAEYXIH (:m) - " 5,187 S 5,465
5309 5,451 5,589
5417 5,560 5,699
5478 5622 5,761
5529 567 5813
5536 5,680 5,820

Ewkéva 9.2: Arotelfopata and TV eQappoyl] TS ROAAATANG YPARUIKTIC Talwvdpopnong
atoug PEcong HPoVS TS TPIETiag GAmv Tuv mupapttpov g petayeipong E70.
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215 9. APAEYZH KAl AITIOAOLH TOY @YTOY LOPIOY

| Opia Epmarogins Tpofiiryms yia
11 95%

METAXEIPIZH A100 Ty
Kaugupn  Tpofiembpom  Avirpn

60| g

T

Y=-1430+1151. X 2499 1,446 27
_ t L b il 3076 21 19
ol - 1558 2,662 3,765
P 1955 3122 419
4 el 4321 3540 4521
b 4656 3930 4,861
el A~ MSE =0,004 ;m 498 ;;::

% 106 4447
oo R=0997 gy, PPt
0000 40 45 S0 K5 60 65 540 483 5.6M
APAEYEH (mm) 5538 4944 5.7%
5648 507 5848
5704 5135 5509
5767 5208 5571
5807 5254 600
Opa Egmevoeuvng [1poeyng na

Iavérma 95%
METAXEIPIZH Y70 o T "‘, =
— Twd Ty  Twd
w0 ¥ =-2208+1331-X, 2420 2466 260
3,139 3,264 1359
bl 3612 378 1828
3,955 4,130 an
4252 4,435 4,475
hed 4,610 479 487
= 4,930 5,029 5,144
30! MSE =0,004 | g5 217 5340
E R* =0,997 5317 5,39 554
0,0 14 8425 5,508 5,635
0o 4.0 4.5 0 £ 6.0 65 5 "“ &“‘ S.-n]
APAEYEH (mm) 5,695 5,760 5911
5,743 5825 5958
5770 5,881 5991
5711 5889 5964
Opa Fpzrtosiw [pofikoyms na
METAXEIPIZH E50 Ilifavérva 95%

Kaubapn Tpofhexépern Avéupy
Tuph Ty

6 ¥ =-1747+1,230-X, T L

n 3309 3,450

o 3,616 X7y 3188

1932 4,061 4,195

a0 4,154 4m 4414

439 4,520 4651

5o MSE =0,003 4m 474 ;ﬁ:
A 4 485

Ty ) R _9‘996_' 4901 5,029 5,162

0050 40 45 sn S5 60 65 4994 5112 5,256

APAEYXH (mm) 5,108 524 5,368

5208 53 5473
5267 5397 5513
5313 5444 5,580
5321 5451 5,588

Ewkéva 9.3a: Anotedfopata and Ty EpappoyT TS TOAATANS YPappKkig nakvdpopmong

OTOVE PECOVS GPoVg TS TPIETiag ALV TwV tapapitpov Tov petayepiceny A100, Y70 xa
E50.

METTETONOIHEH THY ENEPTEIAKHE OOEAEIAL ANO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
LOPrOY ME EY@YH PYOMIEH APAEYEHE
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METAXEIPIZH Y100 ___ Tibavima95%

6

= —1.,8 10+ 1,227 XI 23719 2,49 2,689

. 30T 3234 3,362
el 398 3mM0 389
3918 4095 4197

4,01 4297 4,456 4 567

4,686 4806 4950
MSE =0,005 5,010 5104 5,286
1 _ 507 530 5482
= B = Q1 5393 5,488 5,670
%60 40 45 =0 55 60 65 S S0 ST
APAEYEH (mm) 5,624 §T7 5,895
5738 5857 6,009
5,781 5923 6,052
5,809 59m 6,088
5,165 5988 6,070
Opia Egmiarooivi lpofleyne na
METAXEIPIZH Y50 [avirnra 95%
Kandmzpn Tlpofizmipom Avoepn
Ty Tipq Tym
2245 2,461 2678
3,084 38 3481
3,580 3m 3962
3934 4120 4309
4183 4,368 4,555
4,446 4,630 4816
MSE =0,007 4,684 4868 5054
R'=0993 482 Sw7 s
00 A— 5016 S201 5389
00 40 45 50 55 60 65 5120 5306 5,495
APAEYZH (mm) 5244 5431 5,620
5359 5547 5137
5483 5612 5,803
5475 5,665 5851
5483 567 5,865
Ewéva 9.3p: Anotchifopata and v eQappoyl 1S TOAAITANG YPARIKTG TaAVSpOunong
OTOVE PHECOVS OPOVS TNS TPIETINS OAMV TMV RUpapLTpoy v petayepioeny Y 100 ka Y50,

3,01

0 ¥ =-2350+1370-X,

S0
e

kR

N A TIATIANIKOAAOY
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217 9. APAEYIH KAl A[IOAOEH TOY @YTOY ZOPIOY

Opua Egmaoroaig [1poflleymg na
METAXEIPIZH E100 Iliavémrra 5%
) Kanzpn  Tpoflembpern  Avertgn
60 Y oo .

¥ =-1,482+1,159-X, 2471 2.8 3703
- 317 3288 3.3%
~ 3617 3 3826
3,99 4,098 419
4.0 4336 4,440 4539
4,664 4,767 4 866
3 MSE =0,002 4047 5,049 5,149
! R* = 0,998 51 525 s34
Tz . ) X ) 5,308 412 5512
00.0 40 45 S0 S5 60 68 SIS 5,520 5620
APAEYZH (mm) 554 5,649 5,150
5,657 576 5864
579 sms son
5m S48 5,980
§,780 5,886 5,968

Ewéva 9.3y: Anoteiéopata and Ty epuppoyn) ¢ TOALTATS YPapuKic
RAAVEPOINOTIS GTOVE PEGOVS GPONS TS TPLETIAS GAMY TV RUPAPETPOV THV
petayepiceov E 100,

Amd ta mopamavo yivetar @avepd om or £EI0OOEK WOV TPOEKVYGV
AEPIYPAQOLY OYEdéV 10 Glvoho Tov reputthotwy (R'=1). Kpiown aveidpmm
petaPinm) amoteiel n @pdevon v 1o ovvoro tov petaxeipicznv. Qotdéoo, onig
petagepiosic Y100 xar Y70 xpiown aveEapmm perafinn) amotehei xav 1
anofnkevpévn xat Gpeca dwbéoun edapua] vypaocia (Xs) evd yia myv petayeipion
A100 kpion aveapmm petafinm) arotehel ka1 vypaoia atpdogaipag (Xg). O
ediohoeg xpéfreyng me petaforiic Tov dyoug Tev QUIGY oF avtis TS Tpeis
petayeploeg eivan:

Y100: Y = -0,174+1,747X,-0,619X;5 (R* = 0,998 xar MSE = 0,003)

Y70: Y= -0,444+2,034X,-0,761Xs (R* = 0,998 xar MSE = 0,003)

A100: Y = -2,274+0,790X,+0,667X, (R*= 0,999 ket MSE = 0,002)

Inuewbvetar 6m onig petayepioes Y100 ka Y70 n apdevon kar 1 aepieyOpevy
edaguay vypaosia (Xs) empealovv my peraPorny tov vyove. H apoobixm mg
avelapmmg peraPinmic Xs ovpParer om Pertivon tov poviérov (peiwon tov
MSE) katd 40% om petayeipion Y100 ko 25% om peraxeipon Y70. Zm
petayeipion A100 extoc ™ apdevong kpioyn avelapmm petafinmi sival ka1
vypaoia mg atpdopmpas (Xe). H xpoathipn mg avefapmme petafinmis Xe
copfiier om Perrimon tov povidhov (peimom tov MSE) katwd 50%. H
napaTpnon avt odnyel oto ovpmépacpua 6T 1) dpdevon anotelsl Tov TPOTAPYIKS
rapdyovra rov exnpedlel my aviaatoln tov adpyov.
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9.3. EIIAPAYXH THE APAEYIHE YTHN AITOAOXH TOY ZOPTOY
9.3. 1. AIAAIKAZIA METPHIZEQN

Or petpijoeig Popalac apaypatorowiviay my b nuépa kabe efdopadac.
H evapxtipa pétpnon apaypatorowiviay my 67" nuépa and m oropd xar
ohoxinpavoviay v 156", e ne perpioec fopdlec mpaypatonowoiviay
detypatoinyia evog guron axd xale exavdinym. H deypatoinyic ywvotav pe
1Eto10 pomo Mote va efaopuiiletar 1) ToyodIa OV deiypatog yopis Opme va
empealetar o aplpés guriv oto xoppdan g kabe eravdinymg  omov
apaypatoroodvIay ot petprioets byouvg kat LAL Ta gutd cuykevipovoviay Kt
ot guvEzsia yvotay Slaympiopds v @UALmy kat tov talievhiév and o
otéleyoc. Axorovbovoe Chyion kot xataypagr] tov ghopov Pdpovg toug mpwv
odnynBoiv yux Eqpaven. H Efpaven apaypatorowoiviay oe £idikd povpvo oz
Deppoxpacia 105°C yue 72 d@peg kar axorovbotoe Qiyton tou Enpod Papoves tov
derypdatov,

9.3.2. AIAKYMANEZH THE ZHPHE BIOMAZAX

Katd m duapreia g ipietong Epevvac rapatnpiinkay Swagopis petald tov
pETayEpicemvy m¢ Tpog Vv anddoan tov gutav ot Enpi Pfopala. O péoog dpog
napayoyis Enpig Popdlac myv tpietia 2007-2009 empedactke 1000 and Ty d607)
apdevone 6co kar and ) pébodo. H petayeipion mov £8woe Tg PEYIoTES TIPES
Enpnie Propdlag frav i Y100 kar mapijyaye, katd péco 6po, 28,0%, 11,7%, 14,4%,
42,5%, 28,2% xa1 9,2% neprocdtepo oe ohykpion pe nig petayepiosg E70, A100,
Y70, E50, Y50 kar E100 avtiotoyge. Avrifeta n petageipion mov £dwoe my
ehlpotn aapayoyn rav n ESO xa qepiyaye, xata péoo dpo, 20,1%, 34,9%,
33.0%, 42,5%, 20,0% xar 36,7% hyotepo oe abykplon pe g petaxepioeg E70,
A100, Y70, E50, Y50 xat E100 avriotoya, H ownonk) avaiven mow
apaypatoromnke £6eile ot o1 dwpopéc omy anddoon Enpric Propdlag petald
TV PETUYEIPIGEMY 1TaV ONUAVTIKES Otme paivetal oTov rapaxatm [livaka 9.2 evo
n petaforn mg Enpric Popdlug katd ™ Suipkeww TV TPV KaAMEPYTIKGV

reprodmv arewkovileta onig Eiwkovee 9.4a,p,y.
IMivakag 9.2: Awgopés omy axddoon Enpiis fropdalas tov petagepiosoy my tpietia

2007-2009 petd i avaivon).

ETOL NI  ks0 E70 E100 Y50 Y70 Y100
1 . 2718¢  3038be 3553b 3259b¢ 3357b 4287a
2318 3218b 41852 3083b  3960a  4410a

.~ 2375d 3025bed 3975ab  2925bed  3750abe 4200a
L 2471c 3094be 39Ma 3089be JoRlab 4299
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|~ Y100%ET
——E100%ET | |

1 ¥ T T T T T T T 1
; e 170 21 1S 149 168 |

Ewdva 9.4a: Tipéc me Enpiig Propdlac dmog petprbnxay to érog 2007,
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Ewdva 9.4p: Tuiéc mg Enpiis fropdtas omms petpnixay to £rog 2008,
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21 9. APAEYEH KAl AIDAOEH TOY @YTOY LOPIOY

T T T T

84 91 100 107 114 121 128 135 142 149 156

_ ; 91 100 107 114 121 128 135 142 149 156
~ Hyipesanoomopd 145
Ewéva 9.4y: Tyic mig Enprig Propdlac droc perpniikay to £rog 2009.

H yevix) tiom mov aapampifnke firav o péoog 6pog me aapaywyis Enpig
propdlag onig perayeipioeis mov apdevmxay pe vdyew otaydny dpdeven va eivat
PEYUADTEPOS GO TOV  aVTIOTOO TWV UETAXEPIoE®Y 7OV  apdehimKay  Je

EMQaVEWKT| oTaYdNV Gpdevon.
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Ewdva 9.5: Zupfloin tov pepdv tov guton oy Enpi fropala.

Iy Ewova 9.5 arewoviletat ovpfoin) tov pepdv tov gutod oty Enpn
popala. And v ewdve gaivetar 6m 10 67% mspinov mg Enpiic Propalag
TpoEPYOVIaV and Ta oTEAEM Tov PuTod, T0 17% and ta eiAha xat to 16% and 1g
talwavliec.

XA TIATIANIKOAAOY

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



223 9. APAEYIH KAI ATIOAOLH TOY @YTOY LOPIOY

9.3.3. MONTEAOINOIHEZH THE ATIOAOLZHEI LE EHPH BIOMAZA

Amd TV OTATIOTIKY) ERECEpYUsin TOV GROTEAECMaATOV pE TN pEbodo g
RO ypappkig rakavdpdunong mpoéxvye n eliowon mpdfieyme mg
rapaywyie Propalas e kabe perayeipon. H tehua) eiowon apopreyns apoéxuye
and Tic PEoEC TPES TOV TAPapPETpeV Kul Tov Tpuby etdv mg tpevvac. H Enpn
Popdla amotehovos ™y efapmuévn petafinm) (Y) evd ov avelapmteg
petafintéc firav ov idwec mov avapépovian oty mapaypago 9.23. H
ypappukonoinon éywe pe my sappoyn oyapiporoinong pe Paom 1o @uowd
hoyapBpo (In) o Gheg g Tpéc Tov petafinrdv. Lug Ewkoves 9.6, 9.7a xa 9.7
gaivovtar o1 efwhoeg mpdfleyme mg e mg Enpfig Popalas, n ypapua)
AREIKOVION TOV PECHY TIRGOV TG, T2 OPUL EPMOTOCHVIG Yt Kabe Ty, 0 molhamhos
owvieheotic Tpoadiopiopod (R?) xat 10 péoo terpayovikd opdhpa (Mean Square

Error, MSE).
5! ' 1 [iaviryra 95%
"y =-1,036+1,488- X, e ﬂwllle'n ki
s.u-! 6,500 6,742 6,985
68% 7081 7274
7,052 7264 TAT8
L 7259 7461 7676
| 7384 791 7,800
?‘DJI MSE =0,007 7532 7741 7951
| R? =0967 7,662 7874 8,087
00|/ =T R - 7,949 8,165
0,0 50 55 6.0 65 17 8,012 8,230
APAEYEH (mm) 7803 8,120 8,240
METAXEIPIZH A100 Opa Egmaromivng [pofleyms na
; [ hbaviryra 95%
M ¥ =-1323+1524-X, SN, TP N,
8.0 6,750 6,940 1,126
7,185 7358 152
‘ 7335 7,500 7,661
7 7625 7,786 1542
nm 198 80
7.0 MSE =0,004 1874 8,036 8193
L : _0.982 7,987 8192 8311
00— = R_ ;9 . &8 8202 8363
0,0 30 55 6,0 65 8106 8274 8436

APAEYZH (mm) 8143 8312 8475
Ewdva 9.6: Anoteifopara and Ty eQuppoyn e TOALATANG YPapIKTS RuAvdpounans
OTOVG PECOUS OPOVS TNG TPIETING GAMY TOV RapapETpoy Tov petayepioeny E70 xal A100.
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¥ =-0,960+1,520-X, Kainzgn Tlpofiasipem  Avizpn
4 T Ty Tud}
8.0 6,770 6,990 7208
7,103 7,305 7504
- 735 7519 7710
gl 7.5% 77U 7911
7663 7,882 8,038
7.0 MSE =0,006 7813 8,004 8192
| R =0973 7,546 8,140 8331
0,0 1+ ) ) ) 808 8214 8408
0,0 20 85 6,0 65 807 m 8.473
APAEYEH (mm) 8,088 8,286 8483
METAXEIPIZH E50 Opua Eonaromivgg [poflieym na
_ [h0avérmra 5%
851 Y =-0,259+1,356-X, Kabupn Tlpofcaiyom  Avirupn
T Twi  Tui
801 6575 6,650 6721
6816 6,885 6957
_ 6984 7,050 7118
751 1,146 7211 7278
7250 7314 7381
7.0 MSE =0,001 13n 7437 7504
R* =0,995 7486 7,582 7620
| i ] 1550 7,617 7,686
9950 50 s 60 65 1601 2660 119
APAEYEH (mm) 1,609 7,61 1,141
METAXEIPIZEH Y100 Opa Egmaroaivmg [pofileyns na
. I—— [libavirra 95%
85 y_ Kavdrgn  Ilpofhexdpeen  Avrpn
| Y =1247+1126 X, Tud T Tud
80/ 7114 7318 7519
7,406 759 1775
! 7,595 71 7948
7.5 7,769 7944 8115
7874 8,048 8219
70 MSE =0,005 7,997 817 8,345
o 8,104 828 8457
3 R"=0,968 8,163 8344 8521
0000 S0 ss 60 es sm 8w 85M
APAEYEH (mm) Al 8e

Ewkdva 9.7a: Anotedfopata axd Ty eQappoyi Tj¢ ToALarANS YPappKIS naiwdpounons
GTOVS PEGOVS GPOVS NG TPETIRG OAmV oV TupapeTpoy Tav peteyapioeny Y70, ES0 xa

Y100,
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225 9. APAEYEH KAl ATIOAOZH TOY @YTOY XOPIOY

METAXEIPIZH Y50 | [y F——pp— |

_ §5%
1 ¥ =-0,687+1471-X, Kasingn  lpofcépem vy
Tl Tuh  Ted

MSE=0,002 | 751 TP I
R =0,991 165 nm 7586

T/ ) e a1
a0 <o ss o e 1m LOTI (T
APAEYZH (mm) 1828 m LAl
METAXEIPIZH E100 Opia Egmoromimy; llpofcyns ria
: , Ihfavéryra 95%
Y =-0747+1429-X, e e
o ST D

> | m 7306 37
7466 705 7,601

b 141 173 187
7919 7886 8071

70 8,045 8048 10
8091 8,185 123
0,0 8,167 8262 1302
0,0 L0 L 6.0 [ 8238 837 8375

APAEYEH (mm) 81713 8108 39

Ewdva 9.7f: Anoteiéopata and v epappoyr] e ROAAGTANS YPAUIIKIS TOAWVIPOPNONS
aTOVS PESOVS OPOVS TS TPETing Ghmv Tav rupapftpov tov petayepioeny Y50 kar E100,

And ta mopamdve yivetar @avepd om or efloGoEg OV TPoEKLYAV

rEPYPa@ovY Mave and 1o 95% tov repurtdosev (R7>0,95). Kpioym avetapmm
petafinm] arnotedei 1 Gpdsvon na 10 oUvoro Tov petayeipioswy. Qotdoo, om
petaysipon E100 kpioyn petafinti anotedei kar n vypasia atpdopapag (Xs). H
eEiowan npbfileyme mg rapayoyng Enprg fopadas yia m petageipon E100 givan:
E100: Y = 0,250+2,905X,-2,186X, (R* = 0,993 xat MSE = 0,002).
H mpoothixm mg avelapmmg perafineic X cvpfaier om fertivon tov poveérov
katd 60%. EmPepardverar dnhadn n droym 6m n anddoon tov puTGY, Oneg Kat
v oépyov, auiavetar 600 auEdvetal 1) GpdEVOT Kal EMKPATOLV EVVOIKES
cuvihxes mepifdiiovrog. Edikd i 1o adpyo gaivetat 61 vrd ocuvihikes yempylag
Fapniov swopodv 1 andédoon o fopala penotorowitar 6tav peylotonowital 1
rocOTTa apdevonc Sedoptvon 6Tt ot kapankés ocvvbhikes dev  amoteholy
AEPIOPIGTIKO Tapdyovia e TV avaatudn kat anddoaor) tou. Lng Ewdves 9.8a-9.8C
anewoviletar tpodiictate 1 mopeia peywotonoinons g péone nung Enpric
Propalac yw v tpretia 2007-2009 kot i kGO petayeipion yopiotd.
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Ewéva 9.8a: H nopeia peporonoinang mg Enprig fopalog om petageipon E100.
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227 9. APAEYIH KAl AIIOAOXH TOY @YTOY LOPIOY

Ewdva 9.8f: H nopeia peyrotonoinong mg Enpig fropdlag om peraysipon Y 100.
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Ewéva 9.8y: H nopeia pepotonoinong mg Enpiis fopialag om petayeipion A100.
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n9 9. APAEYEH KAl AITOAOEZH TOY @YTOY LOPIOY

Ewéva 9.88: H nopeia peyotoroinomg me Enprig Propdleg om petaysipon E70.
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Ewdva 9.8s: H nopein peyrotonoinong mg Enpiig fropalag ot petaysipion Y70.
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231 9. APAEYEH KAl ATIOADEZH TOY @YTOY EOPIOY

Ewxdva 9.801: H nopeia peyiotonoinong mg Enpig Propalag o petayeipon ESO.
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Ewdva 9.80: H nopeia peyoronoinong mg Enprig fopalas om petageipion Y S0.
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233 9. APAEYEIH KAl ATIOAOLH TOY @YTOY LOPIOY

1 ET0%ET 1
2 A100%ET 1
3 YIN%ET 1
4 ES0%ET 1
5 YHN%ET1
6 YI%ET 1
7 E100%ET 1
8 E1N%ET 2
9 ET0%ET 2
10 YN%ET 2

11 Y%ET 2
12 ES0%ET 2

13 Y100%ET 2

14 AIO%ET2 9y A100%ET 4

15 BRETS 53 ymortr 4

16 YSIUETS 5y veporrr g

17 AWO%ET3 o5y 1099 kT4 N
18 YR%ET3  5¢ proncrrs §
19 EWAET3 37 p100%ET 4 N
WYINRET3 g peroirr s

21 E100%ET 3

Ewxéva 9.9: Arewovion myg Suaxidpavens mg rapaywoys Snpic fropala tov 7
pETQFEPIoE®Y oTOV aypd.

MENETONOIHEH THE ENEPIEIAKHE OQOEAEIAZ ANO THN KAAAIEPTEIA TOY ENEPIEIAKOY ©YTOY
LOPTOY ME EY®YH PYSGMILH APAEYIHE

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



13

9.3 4. NAPATQIH ENEPTEIAL
lNa my petatpom] me mapayopevne fopalac oe evipysia avagépovrat

Supopeg pEbodor o ifloypugia, Or reprecdtepo ypnoiporolotpeves pEbodor
petarpomic Propdlag ae evépyewa eivar;

» tov El Bassam (1998), o omoiog gpnowonowi v egiowan
E=IMxB (9.1)
omov E sivar m napayopevn evépyew exgpaopévn oe MJ, B eivar n emiow
rapayoyn fopales exgpacpivny oe Kgha xat IM=175 eivar évag
cuvVtEAES TG petatpoms exppacpuévos oe MI/Kg,

twv Monti and Venturi, (2003), ot omoion ypnoworowiv my eEicwon:
E=ZIM, B, +IM,-G+IM, B, (9.2)

v

omov E eivar n napaydpevn evipyaia exgpaopévn oe MJ, By eivar ) eojoa
napaymyn fropdlec and ta A Kai T0 GTEASYOS TOV QUTON EKQPUCHEV OF
Kg/ha xm EM=16,0 eivmn o avriotoloc owvieheon)e HETRTPOTNG
exppacpévoc oe MJ/Kg (Bonari et al, 1996), G sivm n fopala mov
apofpyetal and 1o ondpo (grain) ko IM; eivar o avtictolgog ocuviekeotig
petatpomie exgpacpivos oe MI/Kg (Southwell and Rothwell, 1977), B, eivar
1 Propdla wov apoépyetal and T vroAsippata e KudhEpyaac kut XM; eivan
0 avTioToog cUVIEALGTS petatpomis exppacpévos oe MI/Kg (Ivarsson and
Nilsson, 1988).

Yoy mapodoa épeuva ywe Ty petatpom] e fopdlag o evépyew
gpnowonomnke N dedtepn pibodoc. H emboy éyve Siom yua oy pérpnon me
Propalac k6Poviay kar Luyiloviay ohdxkinpo @uid (puiia, otéleyoc, taliaviia),
Ereidn o1 Korég Tmv pepovepiiveoy guiév yivotav yeipovaktikd eopinks 6t n
evépyeln and e oy vroleippata mov Ha TPOEKLATAY ATO TN PaVIKT) cuikoyn)

EVOOPATOVOVTAY TNV GUVOAIKT] EVEPYEIN TTOU TAPAYOVIAY aftd TO VAOAOITO YUTO.

Yrov napaxatw [ivaka 9.3 gaivetar n tapayayn evépyeac kabe petayeipone na
kabe £10¢ Kat 0 pEcog Opoc S TpIeTiag.

i 2007-2009.

1626 2074
112¢ 155b 202 149b 19la 213
! 1154 146bed  192ab  ld4led  I8lab  203a

b 193¢ 1494be 18860 1492bc  1778ab  2077a
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235 9. APAEYEH KA ANOAOEH TOY Y TOY OPIOY

H aranionx avikvon £deice 6T vmipgay onuavnkes Sagopic petaid tov
petayepicenv, Emione mapampibnke n taon ta Cedyn tov petayepiceov
Y70-E100 xar Y50-E70 va Sivovv mapopowe Tapuymyl eVEPYEWNS 0¢ UROTEAECH
Kat e rapopoas aupaywymc Popalas. To yeyovég avtd deiyver yue akdpn pu
popi 6Tt 1 vrdyew otaydny apdevon epupudler arodonikdtEpa To veEPH T™C
apdevong, H petayeipion mov £dwoe my péyiom) rapayoyn evépyews jrav n Y100
1) oroia rapyaye, Katd péoo opo, 28,0%, 11,7%, 14,4%, 42,5%, 28,2% ka1 9,2%
REPEGGOTEPO G cUYKpIaT pe 1g petayepiceg E70, A100, Y70, E50, Y50 xat E100
avrigrora. Avrifeta n petayeipion mov £dwoe My eAd;om aapayoy frav 1 ES0
Kat mapnyaye, xatd péco opo, 20,1%, 34,9%, 33,0%, 42,5%, 20,0% kav 36,7%
Mydtepo oe abykpion pe g petayepioes E70, A100, Y70, ES0, Y50 kat E100

avriotoya.

94. LYZHTHXIH
9.4.1.YYOL ®YTOY

Kat m dutpreia mg tpretode Epevvag rapatmpiinkay Siapopic me npog mmy
avantoln tov gutdv. Ta gutd mov apdehmkrav pe vadyela otdydny apdsvon frav
ynidtepa oe cvykpion pe ekeiva ov apdedtnra e emeavelaky). Avriotoya, T
QLT WOV APSEHTIKAY TANPOS TUPOVOIRCAV PEYAADTEPT) avARTVLEY GE GUYKPLOT] JE
exeiva mov apdevtnrav shieppanxd. H péon péyiom npny rapampibnke om
petayeipon Y 100 omov ta putd épracay oe tyog 385cm evid 1 péor ehdnotn
napatpiiinke o petageipon ES0, omy onoia ta gutd épracav os Dyoc Ta
250cm. Avtiotowes péyotec npds Diypovg putod avagipoviar ot fifloypapic
(Dercas and Liakatas, 1999, Quaranta et al., 2000, Sakellariou et al., 2005e, 2006b,
2007a). Xric Ahjpoc apdendpevec petayeiploelc ta QuId QTavouy T0 PENIGTO LYo
aepizov onig 110 npépeg and m onopd evéd ong EAASIPPATIKG apdEBOpEVES TIEpiTOD
2 gBdopades apydrepa. To yeyovic avtd ogeiletal atny tdon mov £161 10 odpyo va
pewmver toug pubuoic avaatving tov dtay o1 cuvOnkeg eival dvopeveic (EAhewyn
VEPOD) Kal Vi EXUVEPYETAL OF Kavovikovg pulpolhc perd my anoxatdotact)
evvoikmy cuvinkay (pewopévn ET to pive ZeatépPpo rapddinia pe abEnon tomv
Ppoyortheoeny). Exopévee, xabiotatal cagés 0Tt epuppoyn e eAAeippankie
apdevons 610 PuIdG odpyo Sivel IKaVOTONMTIKG GTOTEALOHUTE KUl MG TPOS TNV
avantugn tov guton.
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9.4.2. BIOMAZA ®YTOY

Ot dwpopée  mov  mapatnpiinkav oty avantodny vV QUIGV
AVTIKATORTPIGTKAY Kal o1y Rapaywyn Enpic fopdlac.

H péyiom npn popdaleg rupampiinke onig petazepiosis mov apdeimray
HE TO oDOTNHE LROYEWS aTdydny dpdevong kal BExtkay Thnpn doan dpdevane. H
péan péyiom np fropdleg rapampiifnke om petayeipon Y100 (=4300Kg/otp.).
Ov Curt et al. (1995) avagepovy amddoon Enpic Pwopaleg petald  1600-
4000Kg/otp. omyv Kevipua) lomavia oe xallgpyeia ylukot adpyov evi dev
yivetal avagopd o arodOoElg je T PNon VROYEWS oTaydny apdevong Kt S0oT)g
apdevong iong pe my nuepiow eaynoodwaavor). H peyakn anédoon oe Enpi
Bropala mov mapampiinke oy cuykekpuévn petayeipion kupiog opeiletar oty
8601 Gpdevons aihd Kal 6T PHEWWPEVES andAeies and eEATHION Kal EMQAVEIKT)
anoppon. [lapddinia, n dSvvatdéma 100 QUIOH VvV EKPETHAAEDETOL TG
FOPNYOVHEVES TOGOTNTES VEPOD arOS0TIKG £iye oav arOTEAEGHA O AAMALIES AOY®
Pabiic duinone va eAaoTorooivIaL el Kal Ve ZpNoporoeital anodonkoTepe
vepd mov anobnkedoviay ot fabitepu otphpata tov eddpovg (kato and ta 60cm).
O pfoog 6pog nrapaywyne tov petayepicewv E100, A100 kar Y70 xvpavinke
peragv 3700 xor 3900Kg/otp.  Avriotoyeg amoddoelg  avagépoviar ot
Piprwoypapia (Mastrorilli et al. 1995, Quaranta et al., 2000, Turgut et al., 2005,
Sakellariou et al., 2005¢, 2006b, 2007a, 2009a,b).

H shipnom apn popdleg mapampiinke ong petaygepioers E70, Y50 kai
E50. H péon ehdpom uun Popalec nopampibnke om petayeipion ESO
(=2470K g/o1p.). Or Dercas and Liakatas, (2006) avagépovv rapaymyn) peyahidtepn
and 2000Kg/atp. otav epuppdomke S0an apdevong aepimov 45% mg nuepiowg
eEatoodanvonic. Afwonpeionto eival to yeyovog OTL Katd T Suipkewr g
TPIETONG EPELVIS Ol CUYKEKPILEVES HETAYEIPIOEIS £5m0av IKavoromTiky anddoon
Kupimg Adym g ikavoTag 1ou adpyon va EIGEPYETL 08 KATAGTAO] HEWWMUEVS
SUAVONG EAQICTOTOWDVIAS PE GVTO TOV TPOTO TIS UVAYKES TOV O vepO. Avtd Eixe
g ovvEnew 1 pEyiomy npn fopdlog os autés TIC PETAXEIPIGEIS va Tapatpeital
aepimov 15-20 nuépeg apydTepe Ge GUHYKPION HE TIC DROAOWIES PETA)EIPIOEL, O
onoieg mapovsialav pEYIOT Repaymyl] nEpiTOL TO SEVTEPO SEKMUEPO TOL
YexrepPpiov (120-130 nuépeg and ™ oropa). Eropéves, xabiotatal cupéc Ot
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237 9. APAEYLH KAI ATOAOXH TOY @Y TOY ZOMOY

£QAPHOYY TS EALEIHPATIKNG GpdEvone oto uTO o6opyo Sivel KavorouTka
anoteifopata Kal g mpog v napaywyn fopalac.

Ewwa ong petagepioac E100 xat A100 dev mupampifykay onpaviikég
Sagopéc katd T Swetia 2008-2009 dtav  xul  eQUppOCTKE  TANPWS 1)
AVTOPATOTOWPEVT) GTaydNV dpdevo,

Téhog e pépn tov Qurov, otehiyn, @Uiia, tafwvdics, ovvifualav ae
rocootd 67, 17, ku 16% avriotoyya. Or Monti and Venturi (2003) avagépouv
avrioToes THEG amd Epevvae v apaypatonoinoav omy ltakie oe kailEpyew
wmdoug copyou.

9.4.3. TIAPATQIH ENEPIEIAX
H Sweopetik) aapayoyn fopalas siye oc arotédeopa my dagopetikn

RUpaymy] EVEPYEWCS.
IMivakag 9.4: Evepyewaxd woolimo tov petayepiocny my tpietia 2007-2009

Nagy, 1999
3 3 3 3 3 2 it
316 316 36 316 36 | 316 M6 | 1s2Muomp. | 03
6 6 6 6 6 6 6 62MJ/atp. Toaroupiing, 2006
35 35 35 35 35 35 35 SAMIKgr | Montietal., 2003
4 4 4 4 4 4 4 42Mlatp. | Tauteupiing, 2006
I | 50 50 50 50 50 50 50 | 25 MYarp.L Nagy, 1999
1725 | s | a2 | aso | s | o170 | 198 2,5-6,7 Toutoaping, 2006
: : ’ ' : ' . Mlirivo s
4,067 =
3 1 ol ¢
203 134 | 166 | 209 | 166 | 198 | 230 il Toataapiing, 2006
9,22 Acaroglu et al.
21022 3 7 23 v .
21022 | 138 1714 [ 21575 [ 17149 | 2046,8 | 23788 | 00 o0 2005
37977 | 24707 | 30935 [ 39042 | 30887 | 36803 [ 42992 | romukg | Acwomuctal.
1137 | 96s | 1063 | 13z | ves | w03 | 137 | 187 Mum Hsacople s,
2005
28319 | 18512 | 2354.6 | 30805 | 1877.0 | 23497 | 30743 | 4.9 MImm Pimentel, 2003
1038 | 7106 | 8667 | 10729 | soss | 9589 | 11343 Ml/ap,
183429 | 119335 | 1494016 | 18573 | 149084 | 177807 | 207651 48 IMIKe El Bassam, 1998
17,8 168 | 172 | 176 | 185 | 185 | 183

H péypomy i rapampiinke omy petageipon Y100 xaw n shdpom ooy
ES0. Evdugépov mupovoraler 1 avaloyia swopomv/ekpodv evipyelag omy ke
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pall

petayeipon. Xrov aupanave llivaka 9.4 gaivetar 1o oldvoko g evépyewas o
KATAVEAGVETHL Y10 TG KaAMEPYNTIKES £pYRGIES, T1 GUYKOWION Kai PETa@opd e
Propdlag, my dpdeven, TV Topaymyl] CUPMECHEVIV TEPAXIOV TEMECHEVIG
Propalac huotacewy 10x20em (briquettes).

Inuewdvetar 6nt ot tpéc otov llivake 9.4 apoxdiatovy and g avriotoneg
povadaies Tpee kutavaliokopevng evipyetac yia kale spyacia, onog avapépovrat
ot Pifroypapic v Popud £8apn, TOAAUTAGCWOHEVES PE TIC GVTIOTOES
TOGOTNTES MOV KaTaypapnkay Katd v duipkeia mg épevvas. H katavaliokopevn
evEpyeEld Yia Apdevot LAAOYICTNKE Y@ TO OOVOAD TC ROGOTNTAE VEPOD TOu
yopryinke oe ke petayeipion (Kataoviopos Kat otdydnv dpdevan) Kat yuu péco
Pabog avrinong ta 250m,

And tov mapamdve mivaka yivetar gavepd 0Tt to evepyelakd woliyo eivat
Oetikd e 1o ovvoko tov petagewploeov. Ov Venturi and Venturi, (2003)
avagépovy OTL OAa ta Snunrplakd Exovv Denkd evepyewxko woliywo xat OTL T
yAuKo apyo £xer avaloyia expodv elopodv evépyewag 9,6 otav xalhepysitar vd
ouvihkes yeopyiag yapniov ewpodv. Ot Monti and Venturi, (2003) avagépouy 611
T 10 WHSES GOpYo 1 uvaloyia EXPOOV £1GPOOV EVEPYEINS KupaiveTE petald |5-
20. M tdom vrepoymc @aivetal va zapovaidlel n petuageipon Y70 n onoia diver
peyarvtepo evepyaakd wolimo katd 4,1%, 9,0%, 7,0%, 5,2%, 0,5% xm 1,3% oe
abykpon pe 1g petayeapioes A100, ES0, E70, E100, Y50 kot Y100 avrictoua.
Afoonueinto eival 1o yeyovos 6Tt o1 petayelpicels o ESwoav mmy vymiotepn
mapaywmyn Popdalag dev mapovoicoay avriotoye Kat peyaADIEPO EVEPYEMKO
woliyto. H evépyewa mov eEoxovopsital Adyom e petmpévns doomg apdevong xat 1
onpavaxn rapayoy fopdlag rov rapampibnke om petayeipon Y70 frav ot
d0o napiyovieg mov eatdpacay Oenikd o1 SWPOPOOOT] TOV LYNAOD EVEPYEIEKOD
wolvyiov om ovykekpipévn petageipon. Exiong, svbuagépov mapovoudler n
petayeipon ES0 omy onoia 1o evepyewakd woolbyio sivar Detikd kat apketd vynho
RAPOAO OV O AVAYKES TNE KaAhiEpyetag xadiginkay povo xatd to 50%.

And tov 610 Tivaka APOKHATEL OTL 1] AEPIGOOTEP EVEPYEIR KOTAVAADVETUL
Kupiwe yur ) petagopd xat ) petaroinon mg Popalac o8 papiykétes xal
devtepeviving e my  apdevar.  Ewwotepa, efetaloviac  myv  dpdevon
(katmoviopds  Kat otaydny apdevcn)) ¢ MPOS TV KATAVEAWoT) EVEPYEWNS
rpoKHATEL OTL a1 aroterel nocostd 27,4%, 26,1%, 27.2%, 28,7%, 23,2%, 24,5%
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xat 27,1% ¢ ouvolikd KatavaAloKOUEVS evEpyEwas ot petageipicers A100,
E50, E70, E100, Y50, Y70 xm Y100 avriotowu. Awonpeiom sivar 1
rapatipnon on peimarn mg rosdémTag ataydny apdcveng katda 50% (petayeipioslg
ES0 xar Y50) ovpfdaier omy efowovopnon evépyewns yua apdenon) oe mooootd
37.9% oe olykpion pe nic petayepioerg A100, E100 xav Y100 (péoeg mpéc).
Avtiotoya, peinon mg apdevong katd 30% (petayepioeg E70 xar Y70) ovopfidie
oe efokovounon evépyewg oe nocootd 21,5% oe olykplon pe Tig pETayelpioelg
A100, E100 xat Y100 (péoeg mpec). Ewdwotepa, 1 mANpog autopatomotmpévn
apdevon) (uetayxeipion A100) eZowovopel evépyewe o rocootd 8,0% oe cvykpilon
e ™ péom evépyewr mov xatavaidOnke ong petayewpiosg E100 ka Y100,
Enopévoc, xabBictatm capéc 6T epappoyi] ™6 eAAeipankic apdevong oto gutd
GOPYo SIVEL IKUVOTOMTIKGE AROTEALGHATA 1S APOS TV AUpay®YT] Kat EE0IKOVOLNON
EVEPYEIRS EVH EQUPHOYY) CLGINRATOV TANPOVS aLIopATOTOINENS S Gpdeveng
cupfiaiovy Kat o1 peimon Mg KatavakioKOPEVTIS EVEPYELUC.

METIETONMOIHEH. THE ENEPFEIAKHE QPEAEIAL ANO THN KAAAIEPIEIA TOY ENEPIEIAKOY @YTOY
LOPTOY ME EY®YH PYSMIZH APAEYEHE
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KED®AAAIO 107

ANNOTEAEEMATA KAl ZYZHTHXIH

10.1. EIZATQI'H

Y10 kepdhaio avtd, reprypapetal 1) exidpact mg pebddov otdydny dpdevong
(empavelakne Kut vaoyewas) Kat g 6061C GPOEVOTC OTIV OIKOVOIKOTITA TS
Kaihtpynag tou oot copyov. Ov mapapetpor mov peiemibnrav nrav
akalapioty apdoodog, o1 Guecec damaves, 10 GuEco KOOTOC ava  povada
RAPUYOPEVOD TPOIOVTOS, TO GECO KOGTOS avi Povada VEPOD OV EPUPUOGTIKE Kal
10 akabipioto képdog.

10.2. EHEEHIHEIH BAXIKOQN ENNOIQN THE OIKONOMIKHE

10.2.1. FENIKA

H owovopxn emotiun acyoheitar pe nig xabnuepwis dpaomprdmes ton
aviporov. oy kabnpepvémrd tov o xabe avlponog kakeitar va AdPer
anoQacel Omme sival 1 xatavikoon, 1 exévévon kat 1 arotapicvon. Eroy
OLKOVOJIKT) EMOTHN Rapéyer T kprop, ot onoia ba amprbsl o avlporog na
va Adfler My kat@nin evallakukn axdpaon. OvowoTika, 1) 0IKOVOMIKY
emotun aapéyer otov avBporo my pebodoloyia pe v onola eivar duvati 1
GUYKPIOT TOV QVIUEVOPEVOV OQELEIOV KUl TOV TPAYRUTOTOODUEVHOY Samavinv
(Kitoomavidng kar Kapevidne, 1992).

H aypotixi} owovopukn ival £vag £Quproouévos KAGS0C Twv YEOTOVIKGOVY
Kl OIKOVOPIKGY emotudv, H owovopik mg napaymyng yEopyikav apolovimy
givar 1 emotiun wov peiera tov Pabud  afworoinong tov AEplOpIGHEVOV
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rogoTTov v Swbioitoy cuvieheotdv Sl pEcom TG RAPAYOYNG QUTIKGOV
apoiovimv, Me myv epappoyh Temv apydy Kat vopmy e otkovopkng efaopaiiletat
1] HEYIOTOROINGY] TOU oKoyevelakol kat edvikod yempyikoh swwodnpatog. [Na my
HEYIGTOROINGT TV E10odHatog Tou mapaywyoL Du apéret va ypnotporoobvel
Katahinha o ouvieleotés nupaywyns (Kitconaviéng kat Kapevidne, 1992).

10.2.2. EYNTEAEETEE [TAPAI QI HE
Me tov 0po CUVIEAEGTES Tapaywyn)s EVVOOUIE OTOWVONTOTE Tupdyovia Ton

FPNOIpooEiTal ot SwdKkacin TS AAPUYOYNS YEMPYIKOV TPoldvImV. XToug
GUVTEAEOTEC  mapaymyic aeprapfavoviar ot omopol, T QUTOTPOCTATEVTIK(L
apoidvia, ta Amdopata, t@ Kabopa, 10 E0aQog, 1) epyacia, Ol KINPKEg
EYKATUOTAGELS, Ta YEOPYWKa pnravipata k. Ou oovieheotéc  mupaymyng
yopiloviar oe §vo kamyopieg tove otabepols kut tovg petafintote. Lroug
atabepois ouvtereotéc aepthapfavovial ot KTPLIKES EYKATAGTAGELS, T YEMPYIKG
pnravijpata Kat 10 £8apog eve atong petafintote aepilapPdavovial ow ondpor, ot
PUTOTPOSTATELTNKES Ovoies, Ta Audopata, o1 Cwotpopis K.a. (Kitooravidng xat
Kapevidng, 1992).

10.2.3. AKAGAPIZTH IPOXOAOX
Axabapiot) apoécodog sivar 1 ouvolikd Tapaydpevn rocdta apoidvimy

EXQPUOHEVT) GE YPNHA OC QTOTEALGHA TS OIKOVOWIKIG dpusmpdmras wov
avanTiGoETUl PECH OF JIE OIKOVOUIKT] povada oe oplopévo ypovikd Suaomnpa.
(Kiroomavidne xat Kapevidng, 1992).

H axabapiom apécodos vroloyiletar o¢ 10 yvOpEVO ¢ A06OTNTAS TOV
rapayOpEVOL TPoidvrog ent v TN ava povada apoidvioc (Kitooravidng x.a.,
2003, Lampkin, 1990, MadtCiog, 2001, Haravayudrov, 2008).

10.2.4. AMEEEX AATIANEE

Me tov Opo apeceg damdves 1 mapayomyIKES OUmAvVES MU YEWPYIKTG
eXpeT@iievons N evde KAASOV YEOPYIKNG mapaywyic evvoodpm Tig Kabe ghoemg
KUl PHOPQIS APAYHATOROWVHEVES SAAVES Katd ) Sidpkela g aupaywyikng
Swdikaoiag. Or dumdves avtéc amotehovviat and v vroloyilopevn Kt
katafarropevny aporfn, aia 1] KOGTOC YPNOWOTOUICENS TOV  CUVIEALGTHV
rapayoyns (dugoc, epyucin, kepdimo). O napayoyikic damaved amotehobvial
and 10 £VOIKIo Tov £dapoue, ard v apolfy me KatafalAOpevne OIKOYEVEIRKNS
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Kat Eévng epyuciag Kai ard ) durdvn tov ypnoiporotoipevov atabepol Kat
petafinron  keguiaiov. Eng otabepéc damdves xeguiaiov mepiapfavovrat
Suapopec emjoweg dandves Omwe EZodu ovvmpnong, aopdiotpa, TOKOL Kat
anocfécec evr ong petafintéc damdvec mepriapfavoviar ot damdavee yw TV
ayopa aypoepodiny, kavaipmv k.a. (Kitoomavidng ka Kapevidng, 1992).

10.2.5. AKAOAPIETO KEPAOZ
Otav avagépouvpe 1o 6po axabfdmoto KEPSOS g EKPETAAAEVGNS EVVOODIE

10 Koppdan me akabdapome apoaddon 1o orolo Keheitar va KahHyer 10 cuvolikd
kGoTOS avTC 1] T0 KboTOC TV Tpolmapxivioy ouvieisotdv mapuywyc. To
akabipioto képdoc vroroyiletar and v apaipeon tov petafinrod kbéoTOLS OO
mv akabapiom apoécodo (Kiroonavidne kat Kapevidng, 1992),

10.2.6. TTAOEPO KAl METABAHTO KOETOE
To atalepd xdoT0¢ EVOC PuTIKOD APOTdVTOG Eival To civoro g apoific 7

¢ duavng tov otalepdv CUVIEAEGTOV TOV YPNGIHOTOWHBVIUL Y1 TV Tapaymyn
tov, To otalepd kdotog Rephapfdver to evoiklo Tov ESAPOVS Kul TIC ETHOWE
damaves (andéaPeon, cuVTNPNON, AGEAMGTPU Kal TOKOC) TaV Sla@dpev Hopeoy Tou
atabepod xepaiaion (Kitooravidng xat Kapeviong, 1992).

Metafintd kbotog nupaywyic evos puukol apoidviog eival 10 odvolo g
apotfic | mg aglug tov petafAntdv GUVIEAEGTOV OV YPIGIHOTO0DVTAL Yid TV
aapayeyn tov. fto  petafintd  kéatoc  mephapPaverar n o apopi e
LPNGIHOTOIODUEVIIC OIKOYEVEIRKNS Kal EEvng epyaciag, 1) apoifi mg gphiong Eévav
pnpavmpdrov vad  popen  epyaciag ket Sikawopdarov, 1 afie  tov
pNoorovpEVvOL petafinton kegaiaiov (orOpol, AMAGCHATL, GUTOPAPUAKLL,

Kavoia, ATavnxa Kkat toxot ohov avtdv) (Kirooraviong ka Kapevidng, 1992).

10.3. EINIAPAZH THE APAEYZHE ETHN OIKONOMIKOTHTA TOY
LOPIoy

10.3.1. AKA®APIETH [IPOXOAOE

H ukabdpiom npocodog and v owovopikt] dpaompotnta ton ke éroug
anotehel kubopiotikd mapayovia yia tov DETIKG 1) apvinikd anoloyiopd tov £Toug
(Madtliog, 2001, Kuoconavidng xar Kapevidng, 2003, Kucoravidng, 2006,
[Naravaypatov, 2008),

METIETONOIHEH THE ENEPTEIAKHE (PEAEIAL ANO THN KAAAIEPTEIA TOY ENEPTEIAKOY @YTOY
SOPIOY ME EY®YH PYEMIEH APAEYEHE
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Yrov mapaxato Hivaxa 10.1 repoveialetur n akabapiom apoécodos yia kabs
péfodo apdevane (AVTORATOTOMUEVT), EMPAVEIRKT), VAGYEIR oTdydny dpdevarn) kat
Y kabe kaihepyuikn aspiodo. H axabipiom apdoodog onwe 1on avapipinke
anoterei 10 ywvopevo g moodmytag Enpng Propalag eni vty ™mg ava ko, H
) mg Enpiig Propalag ewprinke ion pe 0,065 €/Kg xa mpoéxvye and my
avtiatoym T avi Kikd ghopig fopdalag kapfavovrag vadyn 6u i Enpy fopdla
arotehel aepinov 1o 25% me avriotoyms yAopns (péon Ty e tpetiag 2007-
2009).

Mivakag 10.1: Axabiapion) apdcodog xabe perageiplong yua kabe pua xailepynrx
AEPIOSH0 Ka T}

vioo |

4.5 4,5 4,5

231,0b :_ 185 211.8bc 2182b 278.7a
) 209.2b 247,1a 200,4b 25740 286,6a
2009 1544c  196,6bc  2584ab | | 190,1bc ~ 243,8ab 273,00

Andé tov mepandve mivaka yivetar evkola avtinard om 1 axabipiotm
pooodos napovaiace Swagopic petaéd tov petayspicemy katd m Sidpxewr Ka
TOV TPLOV KAAAEpYNTIKGY TEpOdmv, Ly vadyew otdydny apdevon n axabipat
APOGOSOE HTay PeYalDIEPT] 68 GUYKPION PHE TV AVTIGTOL] EMQAVEILKT) KUl Yt Ta
i £m Epevvag, T kulhepymuikis mepiodong 2007, 2008 kar 2009 o1 Sragopéc
peTad ™S LAGYENS KAl TG EMPAvERKNS oTaydnv apdevaone Nrav 17,0%, 22,6%
kat 16,0% avriotoyge. Metald tov pETayeiploemy TepovcIcTKaY OTHAVTIKES
dwgopis mov ogeihoviay oy Sweopetkt) mapayoy nprc Popalas wg
UMOTEAEGHE TV SaQopeTiKdOV d0cemV dpdevange mov epappoomray. H pukpotepn
axabapiom apdéoodoc mupamprifnke oug  petagepicec mov  apdsdmKay
slheyppanka pe doon apdevone ion pe 1o 50% me nuepiowe sEatucoduavons
(ET) evido n peyaditepn oe exeiveg mou déymkav whipn apdevon. Ewdikotepa,
petalld tov petayepiceov A100 xar E100, ong onmoieg 1 86on apdevone
xabopiloviay ané wmobnmipa pétpnone edupuaic vypaciag xat eatpioipetpo
wnov A, avtiotoyw, dev mapampifnkay Slugopéc g mpog mv akabipiot
APGO0do O Kaptin and 1¢ TPES KAALEPYNTIKES TEPIGSOVE.
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10.3.2. AMEXEX AATTANEX

Yy aepodon £peuva apaypatonominke OIKOVOpIKY peiitn TS enidpacng
1ov Spopenkody pedddoy apdevong (empavelnkt) Kt vadyew otaydny apdeven)
kar  Swgopenikav  ddoewv  dpdevong (50, 70 kar 100% mg nmpepnolag
efatmoodievonc).  Ta  myv  avikvon  gpnoworomilinkay o1 oUVOAIKES
KAALEPTIKES £pYAcies, 1 CUVOAIKT EXTEON TS KaAMEPYEWS, 1 ovvolk] abia
aVaAOGIHOV, TO GUVOAIKS KOGTOS Y1 TV ayopd evOe TANPOLS GVOTIHATOS OTaydnV
apdevang, kat n ovvolikn alie tov xayov xepuiaiov (Muydaxkog k.., 2009). On
GUVOLIKES KaAlepynTIKES epyacies aepiehdpfavay v apoifi yue v gpion tov
punavnpatoy, my apoifn yu ™y epyacia OV EPIGTOY, TV apoin e ta
Kabopa Kal e Aravoxid. Aroofifceg, acpdotpa kar ££0da cvvtiprong dev
cuprepiEAipinoay oty aviakvon st o eEomhopoe Dempiinke mg Eévi pnyavix
epyacia (Muydaxkoc k.., 2009). Aumdopate Kut QLIOTPOCTATEVTIKES ovoieg dev
gpnorporoniinkay yati dnwg avagipbnke emdubybnke n epappoy) yewpyiug
rapnhav  eopomv. EEaipeon amotehei n gpion Olavioxktovon ovoieg TG
Kkahhepynukée nepiddove 2008 kar 2009 n onoia éyive oto mhaioo e
OKOVOUIKTS pehéme. Avalvnkotepa, v aepiodo 2007 epappdotmray Tpeic
yewpovaxtikes Olavioxtovies kat petpifnke 1 exidpuaot| TOVS 0T0 GVVOMKG KOGTOC
me kahhigpyewas kat oto akabapoto képdog touv rapaymyon. T neprddovg 2008
kat 2009 epappdéomre pua mpukn] Qlavioxtovia apéons PETd T oropa Kat ap 1o
@OTpmpa TS Kaihiépyelag 1 oxoia cuvdudomke pe pie yepovaktikty Qilavioktovia
mv aepiodo 2008 kat 600 yewpovaxktikéc Qlavioktovieg v aspiodo 2009 éror hote
va perembei n enidpaon kabe ocuvvdvaopon oto  axabapioto  képdoc Tow
napayyon.

Lo apohoa OIKOVORIKT] HEAET) EYve 1) upadoym) 6T dev vanpye ohOTNHG
apdevone. Etor 610 ouvolikd k6GTog tapaymyns cvprepteingln xat 1o ké6otog yia
v ayopd vog IAPovS cuoTijatog otaydny dpdevang. g ypdvos weikiung Long
tov cuotiuatos Dempfifnkay ta 15 ypdvia (Ayars et al., 1999). O vrokonopds tov
KOGTOUS ¥prione apdevtikol vepod Pucictnke oto avrinpo wov katafdiovy o
aapaymyol e neproys Papedlov atov Tomkd Opyaviopd Eyyeiov BeAndboewmy
Ve TV AP IKUVOTTOINGoT] TV avayKev e vepd e KeAMEPYERS Kalupmoxion
(E/otp.). Lo Nopd Adproag o1 avaykes 5 KUAMEPYEINS TOV KUAUUTOKION GE VEPG
avépyovrat o2 732mm yia 10 obvoro ¢ apdevtikne xepiddon (Sakellariou and

METIETONCHHEN THE ENEPNEIAKHE (PEAEIAL ANIO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
LOPTOY ME EY®YH PYSOMIEH APAEYEHE

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



Vagenas, 2005a). 'Etoy, pe Baon mv mooétnta apdentikon vepolh Tov epappocTiKe
oovolkd omv  kabe petayeipon  (otdydny  @pdevon  Kal  KaTeloviopog)
vrokoyiomke To KOOTOC YPRiong vepod yie kdbe perageipon. Edikotepu, yia m
petayeipion Al00 Aapfdavetar vadyn to emaifov KOOTOC ywt ™V ayopd tov
AAATONPEVOD EZ0TAIGHOD Yla TV TP avtopatonoinen me @pdsvanc.

Lrov nupaxdato ivaka 10.2 paivoviar avalotikd ot covolikés dandves mon
rpaypatroronifinkay yia nig KeAMepyMuKES epyaciee Kat my ayopi evig aANPovg
CLOTIHATOS OTAYSNY GPSEVOTIS Kt £VOG TAPOVS CUGTIHATOS HVTORATOROIHEVTIS
ataydnv apdevong yw ng kahhepynnikéc mepiddovg 2007, 2008 xa 2009,
Inperdverar OTL Yt TOV DIOAOYIGHO TOV KOGTOLS ayopdc avi otpéppa evog
TANPOLS AVTOPATOTOMUEVOD CUOTHHATOS apdsvane £ywve 1) mapadoy om éva
1010 cOOTNE KEADATEL £KTaon 25 OTpEpparov TEpimov xui 0T o ¥pévog

@il Lwng Tou sivar ta 10 gpovia,
Mivaxag 10.2: Apcoeg dandveg ya g nepddong 2007, 2008 kar 2009,

39

18,5

2

05

45

Hapayoyiwol vvreleoris AIOD  ES0 ET0 EIDD Y50 Y70 Y100
15 0 0 0 0 ]
3 3 3 3 3 3
1.6 1.6 1.6 16 1.6 1.6
39 39 9 » 39 39
6 6 6 6 6 6
18,5 18,5 18,5 18,5 18,5 18,5
0 0 0 0 22 22
0 0 0 0 9 9
0.5 0,5 05 0,5 0.5 05
4.5 45 45 4,5 45 45
10 10 10 10 10 10
0 0 0 0 | |

L MR 1330 1331 330 1651 1651

165,1
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Xrov Hlivaka 10.3 paivetatl 1o K66T0C IPHONE VEPOD, TO KOOTOS EPYUTIKGV
FEPLOV KAl TO KOGTOS TOV HOVIHOL Kal KUKAOQOpOUVTOS Kegaiuiov yw kdle pa
and TG kalagpynukig aeprodoug 2007, 2008 kat 2009.

Mivaxag 10.3: Kootog gpijong vepol, Epyatikiy yepiiv, Kegaiaion yiu g teprédong
2007, 2008 kar 2009.

E100 M.O Y50 Y70

1331 1331 1651 165,1

242 EIN) 2, 247 33

2009 |2 2160 2208 2280 (N2206 2197 2238 2311

Yrov mapandve Hivaxa 10.3 aepovordloviut ot Gupece damdves yua kabe
pébodo apdevang (avtopatorompéve, empavelaxi, vadyew ataydny apdevon) ka
yia kabe kadepynun aepiodo. liveta edkola avodnatd ot n péan npn tov
GUVOLOL TV Gpesov damraviv yuu Ty vadyew atdydny apdevon eivat peyaAvtepo
OE GUYKPION HE TNV avIiGToyn| empavelakn kai yia ta pia £ mg épsvvac. Tig
kahhepymukés aepodoug 2007, 2008 kar 2009 o1 Swapopés petadh tmv vIdYEIag
KUl EMQPAVEWKTS, otiydny dpdevong frav 1,4%, 1,7% xat 1,5% avriotoa. O
Swgopic petald tov Svo pedddov dpdeveng opeiloviav:

# ong SlgopeTikOTTES TV EEOTAGHOD KUl TOV KUAMEPYTIKOV EPYUCIOV TOV
egappooTkay (gprion vaedagobim omy vadyaw, sticw eykatdotacn-
UREYKATACTAON GTULAKTNPOPOV GTV EMPAVEIRKT) GThydny Gpdevan),

# oug dagopenkig anodooeg oe Enpr fropdla kat

MENETONOIMEH THE ENEPTEIAKHE DXPEAEIAL ATNO THN KAAAIEPTEIA TOY ENEPIEIAKOY 9YTOY
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7 OoTC  SWPOPETIKEC  TOCOTNTEC  vEPOL 7OV epappooTikay v Kabe
KaAlepynuikn zepiodo, m¢ arotéieopa Tov KAMpatkoy cuvinkav, xa apa
TOV SIPOPETIKON KOGTOUE YPTIOTS VEPOD dpdEvaT|c.

Alagopéc ®¢ mpog TC Gpeceg damdves wapumpodvIal Kat PETAED Twv
petageipiosov A100 kar E100 mg ET. Edwotepa, g kallepynnkéc nepiodoug
2007, 2008 ka1 2009 o1 Swgopég mov aapatpinkay petald 1OV petayeipicemy
avtdv Nav 5,4%, 3,8% kat 5,4% avrictoyga. Or Siepopéc eveodg tov kade £toug
OPEILOVIAY Kupimg 610 S1popenkd KOOTOG TOV £LOMAGHOT KUl TMV EPYECIOV Yid
TV £YKATAGTAOT Kl areykatdaotact) tov kabe cvotipatog dpdsvone. Ot Siapopig
petadh TV 1OV 0Qelhoviay GtV S1pOPETIKY TAPLYOYIKOTNTE TOVS.

10.3.3. AMEZO KOXTO [TAPATQIHE KAI AMEXO KOLTOE NEPOY
And g npds Tov duecov daravav vroloyiomke 10 Gpeco kOOTOC avi

povida napaydpevon mpoiovrog (Enpic Propdlag). To dpeso kéeToC avi povida
apoidvTog eivarl To mMykiko g daipean)c Twv GUEGOV damavdv Sla TV CUVOAIKT)
rapayoyn Enpig Popalac (Kuoomavidne xat Kapevidng, 2003, Kuoomavidng,
20006).

; 2007, 2008 xax 2009.
E100 . Y70 Y100

4185
3975
267,1
207,1
228,0
0,086bc  0,076ab | 0,086 0,064

0,062bc  0,050ab 0,065 0,064c 0,0484
2009 | 0,061ab | 0093  0074ab  0059sb | 0076 | 0.077bc  0,062sb 00572 |

Trov napanave [ivaka 10.4 mapovordletal 1o Gpueco KOOTOC rupaymyis yua
ke pEbodo  apdevane (MUTOHATOROMPEVY, ETPAVEWKY), vROYEW  oTiydny
dpdevon) kar ya kale xudhepynrag aepiodo. Niveta sukoia avinatd om n
HEGT) Ty TOL GREGOV KOGTONG Tupaymyis Y Ty vadyelwr atdydny @pdeuon eivat
jKkpoTepn oe obYKplon pe TV emgavelk) yw xife pa and ng Tpeig
Kudepynukéc aepiddovg 2007, 2008 kar 2009, Tig kadhepynukéc repddoue
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249 10, ETHAPAYH THE APAEYEHE XTHN OIKONOMIKOTHTA THE KAAAIEPTEIAX TOY LOPIOY

2007, 2008 xat 2009 ot Swpopic PETald TV LIOYEWS KUl EMPAVEIRKTIS, oThydny
apdevone Nrav 16,2%, 20,4% xut 16,9% avriotoyya. O diapopés opeiloviay:

» on) dwgopenikl] aapayoyn Enpre Popdlac petadhd tov petayepiceov wg
ROTELEGHE TV SIAPOPETIKGOV SOCEOV APSEVATIS EVIOS TOL 10V £TOE,

» om dupopetiky mupayoy) Enpie fopaloc petald TV peTayepioEmv ©g
aROTEALGIA TNG AUPAALAKTIKOTNTAS PETALD TMV TPIhY ETOV TS EpEuvac,

7 o010 SwopeTikG KOGTOC ¥PNoNSG apdevTikon vEPOh OF UTOTEAECHE TOV
SQOPETIKGY  TOGOTATOV vEpol apdevone Adym m¢ RupallaxTiKOTTOC
HETAED TV TPUHV ETOV TS EPELVAS Kl

7 o10 SlegopeTikd KOOTOS Epyusias PeTall TV eTOV Adym peiwong tov apilpon
yepovaxtiks Qillavioktoviag.

AMagopes me PO TO (PEcO KOOTOS RapuymyS dev mapammpoivial petaln
v petagepiosov AI00 xar E100 mg ET. Ewwétepa, petald  tov
Kadepmukay aepodey 2007, 2008 xat 2009 ot dlegopés mov rapamprnkay
petadd tov petayepiceov avtov frav 4,7%, 8,3% xat 3,4% avriotoye. Metadd
TOV HETAYEPICEMV TUPOVCIACTIKAY GNUAVTIKES Slapopée, Katd ) Sudpkewa e
PIETONS £pEVVaS, oV ogeikoviay oy Sipopetikn aupaywyn Enpie Popalac wg
anotédecpa tov Swpopetikdv ddoemv apdevang mov déymrav. To peyarviepo
apeco kootog mapaywyne mapampinke onc petagepicelc wov apdevTnKay
elheyppanikd pe doan apdevong iom pe 1o 50% e nuephowg eSatpoodianvoiig
(ET) evid to pukpdrepo oe exeivec mou déymeay TAnpn dpdeven xuping Loym e
peyadvrepne nopayoyms Enpie Popalec. H otanonkn saelepyacia £0:be om
METAED TOV HETAYEIPICEOV SEV VRTpYay oNUavVTIKES Spopis, M¢ aPOC TO APESO
KOGTOS AAPaymYNS, Slaypovikd, extog and m petayeipian ES0 mov frav n Aydtepo
TAPLYWYIKT).

Lm obyypovn YE@PYIKT] TPAKTIKT) 1] UEYIGTORONOT TC —apaymyic avi
povada empdvewag teivel va eykatakaigrel. Ty Ofon mg xatahapfaver n taon
HEYIGTOROINOTS TS Mapaymyie avi povada vepol (Bopiag, 2007). Aapfavoviag
vrOYN ™MV Ton aut £ywve apoondleia VAOLOYIGHOL TOV APEGOD KOGTOLG Uvi
poviada xatavaliokopevou vepon apdevarc.

Trov aepaxdro [Tivaxae 10.5 repoverdletar 1o Gpeco x6oTog vepod yia kalbe
pEbodo @pdevon (MVTOPATOROMIEVT] , ERPAVELLKT), VIOYELUL GTAYdTY apdevon) Kat
T kabe xailepynukn nepiodo. To apeso kdoTog vepol dpdevans vroioyioke

MEFMETONOIMEN THE ENEPTEIAKHE (PEAEIAL ANO THN KAAAIEPTEIA TOY ENEPFEIAKOY DYTOY
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S 10 MAIKO TV GUVOAIKGY duecmy duraviv Sia TV GUVOALKT) TOsOTTA VEPOD
apdevone  mov  epuppdoTnke oty kaAhépyewr  (otdydny  apdeven  kat
KATUIOVIOHOG).

2007, 2008 kax 2009.
E100 B yso Y70 vioo R
; 3410 4080 5245

402,5 5170 6790
4015 5095 6750

2539 2606 2709
1930 2002 2103
2197 238 23010
0,633 0512 0402
0480c  0388b 03100 |

0645d 0,549  044la ||

Ard tov maparave [Mivaka 10.5 yiveta sdxkoha ay
TOU GUECOV KOGTOVS VEPOD Yl TNV GUTOMUTOROUHEVY) oTdydnv (pdevon sival
HIKPOTEPY OE oOYKPIoN pE TG Ghheg Svo pefddovs (em@avelaxt) Kat vAGYEW
ataydny apdeven) ka v ta tpia £m mg épeuvag. Tig kailepynukeg nepiddong
2007, 2008 xai 2009, ot Swpopéc petald VROYEWS Kal EMPAVEWKNS OTdydnv
apdeveng nrav 0,4%, 1,5% xai 2,0% avristoye, Ot Swapopés opeihoviay:
» om Sweopstki| rapaywy Enpic Propdlag petald OV pETaXEIcEOY O
anoTEAECHA TV SapopeTikdy pedddov apdevons evidg tov idow £toug,
» om dugopenikn) rapaywy Enpie Popalas petald tov petaxepiotov wg
AROTELECHE TNG TAPUALKTIKOTNTUS PETAED TV TPUDY ETOV TN Epsuvag,
7 o610 Srgopenikd k6oT0g epyaciag petald v £TOV Aoym peineng tov apibpon
yeEpovakTikne Olavioxtoviag.
Awa@opis m¢ TPOS 10 APEco KOGTOS VEPOD TAPATPOVVIAL Kl HETASD TwV
petagepicemv A100 kar E100 me ET. Ewdikotepa, 1 karlepynukéc nepiodong

TANaTd o1 N e Ty

2007, 2008 xax 2009 o1 Swapopéc mov mapatnpinkay PETUED TOV PETUYEIPIGEDY
autdv ftav 5,2%, 19.8% xar 11,9% avriotoya. H peydin Swgopd petadd tov
pETazEpioEmy auThv Kath 1ig kahiepynukés aepiddong 2008 ki 2009 ogeiletat
oto yeyovie Om ot petageipion A100 o 2008 eEoovoprinke nepinov Suthdow
rocOTNTa vepolh 1o 2008 o abykpion pe aun mov eZowkovopnthmke my aepiodo
2009. Metald tev PETUZEIPIGEMV TUPOVOCIGOTIKAY ONUAVTIKES SQOPES IO
opeiloviay oty SwpopeTikl] mapaywy Enpic Popdles g arotéleopa tov
Swpopetikdy docemv Gpdevenc mov déxmkay, To pkpdTeEpo APECO KOGTOS VEPOD

XA TATNANIKOAAOY
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251 10. EITAPALH THE APAEYIHL ETHN OIKONOMIKOTHTA THE KAAAIEPTEIAL TOY EOPIOY

rapatmpiinke oI pETayEpiosis mov apdevray eAlappanka pe ddom apdevang
ion pe 1o 50% me nuepioag efatgodianvons (ET) evi 1o peyalitepo oe exeiveg
mov déymxav mhfpn Gpdevon Kuping Adywm me peyakitepnc mapaymyic Enphg
Popalac. Ewwotepa, petald  tov  petagepioeov A100 ke E100 dev
rupampidnxkay Sagopéc ¢ APOS TO (HPECO KOGTOS VEPOD OTIC KUAAEPYNTIKES
reprodoug 2007 kat 2009 evéd v xaiiaepynx] 2008 ) Swe@opi ftav onpavnk.

10.3.4. AKAGAPIZTO KEPAOL
To axabiapioto kEPSOC amOTEAEL TOV KUPOTEPO OIKOVORIKG Tapayovia

(Lampkin, 1990, Kirgoraviong xar Kapevidng, 2003, Kitooravidng, 2006). To
axubipioto képdog vrohoyiletat and ) Swpopd peTadl TV GpEcHV Suravdy Kt
me axabapiome tpoaddoun,

Yrov napaxdte [Mivaxa 10.6 rapovaraletar 1o axadipioto képdog yia kabe
pEBOSO apdevong (AUTOPATOROMUEVT] , EMPUVELLKT], VROYEW OTaYdNY apdevarn) kat
e xabe xkailepynukn xepiodo. livetar edkora avinatd ot n péon Ty oo
akabaprotov képdouve yi v vadyew otaydny apdevon eivar peyalvtepo oe
GUYKPIOT] JE TV QVTIoTOuM &mMQavelnkn kat yia ta tpia £ mg paovas. Tig
kahhepymuikég aeprodove 2007, 2008 kar 2009, o Sagopés petald vroyews Kat
EMQPaveElaKn)s otaydny apdevone frav 145,4%, 72,5% xu 158,2% avrictora, O
dagopic ogeikoviav kuping omy peyaivtepn aapayoyn Snpig Popdlag wov
rapampifinke 6TIC PETaYEPIGELS 01 OTOlES apdeimmKay pe To odotue VEdYEWS
othydny apdevong ot chykpion pe my avtiotoym rapayoyh nprg fopdlag and

TS PETAYEIPIGELS TOV apdEdTKaY JIE EMPUVEIKT) GTaydnv apdeva),

Tivaxag 10.6: Axabipioto kipdoc
' ] E70 E100 MO Y100

247,1
2584
267,1
2071
2280
-36.2b
64.9a
2009 © [9,0ab | -616c  -242bc  30dab | - 295bc  199ab 419

And tov mepandve [livaka 106 euivetar o1 10 axabapioto képdog
claprarar and my axddoan oe Enpn fopale mg kabe petayeipone. ‘Eto, ot

METTETONOIHEH. THE ENEPTEIAKHE (XDEAEIAL A0 THN KAAAIEPTEIA TOY ENEPTEIAKOY YTOY
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petayepioe wov déxmxav doon dpdevong ion pe 1o 50% e ET anédwoav
pkpoTepn roaoTa Enpnc Propaluc kat 1o akabapiato képdog frav apvuxd Kut
Y T Tpeic Kuhhepynukés aepddove aveldpmra and m pébodo apdevang mov
epappodatnke. Avtifeta, ot petayepiceic mov déymkay doon apdevang ion pe T
100% mc ET pe 1o ovompa me vadyewg otiydny apdevong anedwoay mm péyiom
rocomra Enpn fropdlec ka 1o akabdpioto képdog Hrav Betikd kut yua T Tpeic
Kaiepynukéc acpiddove. Lng vadhowmes petayepiosis 1o akabipioto képdog
Nrav  apvnukd 1) Benkd avdioya pe TV aopayeyikomua toug of kabe
KUAMEPYNTIKY TEPIOSO,

Aev stapatypiinkay dwpopéc og apoc 1o akubdipioto képdog PETaLld TV
petayepiosny A100 kar E100 me ET, Edidtepa, g xalhepynukic nepiodong
2007, 2008 ka1 2009 o1 Supopic mov waparnpiinkay petald 1oV pETayEIpiceny
avtay nrav 357%, 37,3% xa 374% avtiotorga. Afwonueiom  eivar 1
rapatpnon on am petaxeipion A100 to axabipoto képdog fray Oetikd Kat Tig
600 KaAMEPYNTIKES REPOSOVE OV  EQUPUOCTIKE AANPMS  UUTORATOROUREVT)
apdevon (2008-2009) evd v xadepynuk aepiodo 2007 xatd my onoia dev eixe
EQUPHOCTEL TANPOS  avTopatoromuivn (pdevon 1o axubipoto képdog frav
apynTikd Kol pukpoTEPO axd 1o avtiotoro mg petageipone E100 (smgaveuk
otaydnv apdevon pe d6om 100 me ET). Ot dapopéc petald wmv petayeipiosny
auThY ©¢ TIPS To uxabiaploTto KEPSOE HTay aroTEAECHE SV TUPayOVTHV:

G dpopenikng unddoong o Enpn fropdala xan
» 100 auEnpévon KOoTOUS MPOTNG EYKatdotacns tov efomAiopolh mARpoug
AUTOPATOROINOTC TS Gpdevanc.

O Suwpopés evioe tov kabe £rovg ogeiloviav kuping oy S1aPOpETIKT

aapayey] Enphe Propdlag kat 1o Sapopetikd k6oTOC ELOTMTHON.

10.4. EYZHTHEH

Y10 mhaico me odnying 2000/60/EE anaiteitar owovopikn) anotipnon tou
KOGTOUS 1) TS OIKOVORIKNG OQELEWS artd TV sE0IKOVOUNGT) VEPOL @pdevone Thoo
ot exinedo Suyeipiong Tov vepoL ¢ PLOIKOD TOpov wrhd Kal Oe EmAESO
Suwyeipong tov aepifdihovrog. Qatdoo, 1 ovyKeKpipévn) odnyia avapipetal o
£MAEH0 VOPOLOYIKIE AeK(VIIC Kut e To AOy0 auTd 6TV AUPUKAT®D PEALT) OEV

XA NATANIKOAAOY
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253 10, EFAPAXH THE APAEYEHE LTHN OIKONOMIKOTHTA THE KAAMEPIEIAL TOY XOPIOY

yivetmt avagopd oto aepifaiioviikd xootog xabbg xai o100 KOOTOC QUOIKOV

ROpOV.

10.4.1. AKAOAPIETH ITPOXOAOE
H peiém tov anotehkeopatov g apog myv akabdipiom) apdécodo £daiie 6m

napovaldaTRay SlQopss PETHED TOV PETAYEIPICEMV KaTd T0 SudpKew Kal tov
Py Kehhepymukov aepiddav. Lmy vadyew otaydny apdevon n axkabiapiotm
ApOEOSOC NTav PEYAANTEPY 08 GUYKPIOT] HE TNV aVTIGTOLN] EMPAVEIRKT] KUl Yt Ta
i £m épevvac. H Swpopetiay mapayoy) Enpiic fropdlac, mg anotéieopa tov
SPopeTIKGV ddoemv apdevanc rov déymray emnpéace v akabapiom apoécodo.
Inpavokda  ukpétepn  npl  akabipomye  apooddov  mapampibnke  ong
PETUYEIPIGEIS MOV apdedTkay EAAEppaTIKG pe S6am apdevang ion pe 1o 50% g
nuepnowg  efatoodwavone (ET) eved  onpavoka  peyakdtepny Wrav oty
petayeipion Y100 (vaoyew otaydny dpdeven pe doon lom pe 1o 100% mg ET).
Ewdwotepa, petadd wov petayepiocov Al100 xai E100, ong omoieg 1 Soom
apdevonc  xabopiloviav andé wobnuipa pétprone  edagixic  vypaosiac  Kat
efatoipetpo throv A, avriotoyye, dev mapatmphifnkav Swpopés we mpog v
akabipom Ipdcodo oe Kapia and TIC TPEIG KUALEPYNTIKEG TEPOSOVC.

10.4.2. AMEXZEX AAITANEX

Awgopéc rapammpifnkay Kuat o¢ apoC TIC apeces dardves ywa kabe pebodo
apdeveNS (CUTORATOMOMMUEVTY, EMEUVEIRKT), vRdyelr oTdydny apdevon) kai yu
ke kaldepynukn aepiodo. H péon typn tov cuvohon tov Guecov daraviv yia
v vadysia otdydny apdevon sival peyaldiepn o cUYKPION HE TV avTioToym
smpavelax Kat nia ta tpia £m e pevvac. Evioe e xabe xallepynuikig
aEPLOSov, o1 Srapopis petalld tov pedddmv dpdevang ogeiloviay 010 SPoPETIKG
eomhopd ov pnoiponoinke, oTg SPOPETIKES KAAMEPYNTIKES EPYUCIES OV
epuppdoTkay, ong OSwgopenkéc anoddoeig oe EnpY Popalo ka onig
Slpopenikés moadTTES Vepod 7oL EpuppéoXay TV kdBe  kuilepynmkn
REPIOGO, B¢ AROTEAEOHG TV KAPQTUKGOV ouvlnkov, Kal dpa tou Si@opeTikon
KOGTOVS ypione vepod apdevone. Awgopic ¢ mpoc TC Gpeces damdves
napampiinkay kar petald tov petayepioeov A100 km E100 me ET. On
avriotoyes Sopte petald TV £ThV OPEiAoVIay 610 SWQOPETIKG KOGTOS

gpyanikdv yepuav (zewpovaktikn Qllavioktovia) kKa ato Stapopenikd kdoTog 1PN

METIETONOIHEH THE ENEPIEIAKHE (DEAEIAL A0 THN KAAAIEFTEIA TOY ENEPIEIAKOY @YTOY
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VEPOD (¢ UNOTEAECHA TV SIPOPETIKGV ARUITHOEOV TS KAAMEPYEIRS OTWE AUTES
kaOopiloviay and Tove KAPatKons raplyoviec,

10.4.3. AMEXZO KOETOZE ITAPAI2IHE KAI AMEZO KOLTOZ NEPOY

To Gpeoo k6oT0g Hapaywyic Na ke pébodo apdevens (autopatorompévn,
EMQPUVELIKT), VAOYEIR oTdydny (pdevorn) Swupoporooiviay Kat avtd na xabe
kadepynukl wepiodo. H tpi tov yie oy vmbyeia otaydnv dapdevon) eivat
jkpOIEpn of ohykplon pe Ty em@avewnk) na kabe e and ng el
KaAlepynuikes aepiodovg 2007, 2008 kar 2009. O Supopig mov mapatnpiinkay
HeTaD TV pETayEpiceny opeiioviay ot Swagopetikt] aupaywyn Enpig fropalac,
oto  Swpopetikd  kOGTOC ¥prione  apdsumikol  vepOD ©F AAOTEAECMO  TWV
SIPOPETIKOV TOCOTITOV VEPOD, 0T0 SlaopeTiKd KOOTOC £pyaciac petald twmv
TV AOoym  peiwong tov apipon  yepovaxktikng Llovioxtoviag. Enpaviikd
HEYTAVTIEPO (PECO KOOTOC mupuywyns mapampifnke ong petayepicec mov
apdehTkay eAleippankd pe doéon apdevong ion pe o 50% me ET eve onpavoxa
pkpéTEpo o petayeipon Y100 kupiog Adym mg peyakitepng napaywyis Enpig
Propdlac. Awgopéc wg mpog 10 Gpeco kOCTOg mupaywylg Sev mupaTpovvTaL
petalh tov petayepicsnv A100 xar E100 me ET.

H péon mipm tov @peson KOGTONS vEpon yit TV GUTOHETOTOMIEVT] aTdydny
apdevan eivar pkpoTEpn o8 abykpion pe Tig dhieg dvo pedodoug (smpuveiakn Kal
vrOYEWR oTaYdNY apdevon) Kal yie ta Tpia £11) ™S £pEvvac. LNHavIIKG peyalvtepo
apeco  ko6otoC  vepol  aupumpinKe OTIC  pPETU¥EIpioell AoV apdevTIKay
eMeppankd pe doon adpocveng iom pe to 50% mge ET evd onpaviikd pixkpotepo
o petageipon Y100, O dweopic opethoviay ot Siegopetikt] zapaymyn Enpnig
Propadug petadd tov petayepicemy TOo0 EVIOE TOU B0V £T0V¢ 60 Kut PETUED THV
PV ETOV TS EPELVAL KUl GTO SAQOPETIKG KOOTOC £pyaciag Petald TV ETOV
Loyom peimong tov apibpon exepfaccav gapovaktikns Qlavioxtoviag. Alagopic mg
TPOC TO APECO KOOTOC VEPOD Tpatnpoiviat Kut petalld tov petayepicenv A100
kar E100 mg ET. H peydin dwgopd petall tov HETUEpioeny avtdv Katd Tg
kadhepyukés  meprodovg 2008 kar 2009 ogeiletan oto yeyovog dm oom
petayeipion A100 to 2008 eéokovopnbnke repinov durhdoia moodtnTta vepod o
2008 ot ovykpion pe aut zowv sZowkovoprtnke my aepiodo 2009,

H apoondfcia vroloyiopod touv Gpecov KOGTOUS VEPOL £ylve Y va

sumotmbel katd noco kabiotatatl CPPEPOLOH JK CNUAVTIKTY EAEVOLOT OE ayopi
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eComhopol oe cuvapmon pe v dwbeopdmra vepod dapdevone. To yevikd
GUUREPACHE MOV EEAYETAL EVEL OTL OTNV AEPIATOOT TOV VAAPYEL EXAPKEWL VEPOD
apdEvoNS Y TANPY KAAuyT TOV avaykov pag Kallépyaas 11e 10 KooTog sival
FupnAd xar emopéveme 1 enévovon pmropel va mpaypatomombel pe pkpotepo
kivouvo amotuyiag. Lmyv aepintwon nov dev vaapyer eadpxewr vepolh apdevong
thte avavetar o kivévvog 1 erévdvon va arotoyel. Eropéveg, o exevéunic Ou
APEAEL VA GTPAPEL OF SIAQOPETIKI EALVOLAT 1] Vi OPYUVOGEL KT TETOW0 TPORO TIC
Karhepynukee npaktkéc mov Da epuppocer €101 Gote o 6mowg Kivévvog
aroTuyiag mg exévovong va ehaotorombei,

10.4.4. AKAOAPIZTO KEPAOX
Q¢ anotéhecpa tov mapaadve, 1o akabdpioto képdoc ya xdbe pébodo

apdevone (AUTopATOROWPEVY, EMQavelakT], vrdycwe otaydny apdevon) xal y
kabe xadaepynr aepiodo Swgoporowidviay, exions. H nipr tov v my vadyea
atdydnv apdevon eival peyalHTEPO OE GUYKPLOT) HE TV QVIIOTOLYT] ETUPAVELLKT] Kul
ya 1a pia £ me épevvac. O dwpopés opeihoviav Kupime oy peyaidtepn
aapayoy] Enpic Popdlac mov mapampinke onic petayepicsic ol omoisg
apdedKay peE 10 cvompa vroyews otdydy apdevenc or GUYKPION pe TV
avtiotoym aapaywy Enphg Popales and ng petagepioss mov apdedmKay pe
em@avelaxt otdydny apdeven. O petaygepioes mov déymmrav ddan apdevong ion
pe 1o 50% e ET anédwoav pxpotepn mocoémra Enphg Popalec kat 1o
axabipioto Képdog HTav apvnuikd Kal v TS TPEig KuAMEpYNTIKES TEPIGAOUS
aveapmra axd ) pébodo apdevang wov epappdomke, Avtibeta, oL petayeipioeg
wov dEymkay oo apdevong iom pe 1o 100% mge ET pe o edompa me vrdyewag
ataydny apdevone anidwoav ™ pénom mocdémyre Enprc Popdlec kar to
axabdpiato képdog firav etk Kat yia g TpEig Kl epynukég meprdsoe,

Aev rapatpiinkay dwgopic we apog 1o axabipioto képdog petald Tov
perayepiceoy A100 kar E100. Afwonueiom civar n aepamipnon on om
petagsipion A100 1o axabapioto képdog Nrav Detikd Kut Tig 600 KaAlepynukeg
AEPLOSOVS TOV EQUPHOGTIKE TANPOS auTopatorompévy apdevon (2008-2009) evi
v kadepynnikn aepiodo 2007 xatd v omoia dev eixe e@uppootel mAaipog
GUTOPATOROMPEVT) apdevon 1o akabdpioto kEPSOS Nrav apynukd Kal pKpoTEPO
and 1o avtictoro me petazsipone E100 (emeavewakn otdydny apdevan pe doan
100 me ET).

METIETOIRMHEN THE ENEPIEIAKHE (MPEAEIAL ALIO THN KAAAIEPIEIA TOY ENEPUEIAKOY @YTOY
LOPTOY ME EYOQYH PYOMIEH APAEYEHX
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10.4.5. EHMEIO IZOLKEAIEMOY EX0AQN-EZ0AON
Ye o mpoondfewe mEpMTEp® EREKTUGTC TG £pELvaE vmoloyiomKE TO

OTHELO OIKOVOHIKOD 1000KEMGHOD Ea0dmV-££06my. Me Tov 6po avtd aeprypapetat
1 Katdotaon xatd ™y omoia 1 axaddpiot) apdoodoc Kai Ol GUECEC SAmAVEC
mapayoyne £xovv  mv b mpn  (MrarQog, 2001, Kuooravidng, 2006,
[Naravayudron, 2008).

[Na tov vaoloyiopd Tov onpeiov 1WOGKEAGHOD £006MV-EE00MV  EYIvE
napadoy) 6Tt N T TV dpEcov Suravav mapayeyic 1000TaL HE TV péon Ty
OV PEVIGTOV Samavov rapaymyhs xatd mv tpietic mg épeuvag (237 4€/01p.)
ommwe paivetar atov [livaka 10.7. Oame apoxiatel and tov opiopd tov onusiov
lwookehopon  eaddov-eE6dwv, 1 mapuyoy) Enpig Popaleg mov mpérer va
emrevybei eivar 3652 3kg/otp. Otav 1 nun apoidvroc eivar 0,065€/Kg. Avtd
onpaiver 6 1 péon rocomra Enpig Propdalag mov rapdybnke my tpietia 2007-
2009 (3424,2Kg) apéner va avinbel nepiocdepo and 6% 1 kata 228, 1Kg/atp,
Emitevin péong mapaywyic peyaidtepne amd 3652,3Kg/otp. xabwotd my
KUAMEPYELL TOV EVEPYEWRKOD QuTOn adpyon emkepdi yw mg ovvinkeg mg
Oeooaliag.

IMivaxag 10.7: Apeoeg danaveg mupaymyic yua Tig aeprddovg 2007, 2008 kar 2009,

E100 K ~ Y100

2009 216,0 2208 2280 2197 2238 2311

LA

Ewikd yia my ahijpag autopatorompévn apdevor), to anpeio wwookehiopon
Swapoporoieital ELa@poS Adym tov KéoToug tou emmifov efomiopon. [a tov
VAOAOYIGNG TOU OTHEIOD 1000KEMOHOD £060OV-EE60WV OV REPITI®OT TS
petayeipione A100 £ywve mupadop] 6TL 1) TY] TOV GUECHV Samavev Tapaywmyhe
WGONTAL PE TV HECST) TR TOV PHEYIGTOV Suraviy Tapaymyne Katd my tpetia mg
Epevvag (246,2€/a1p.) dnwe paivetm otov [livaxka 10.7. Onne apoxdatel axd 1ov
oplopd tov anpeiov 1coakelopo) ecddwv-e£6dmv, N rupayey Enpic Propdlag
mov mpener va smrevgbel sivan 3787 7kg/otp. dtav n ) apoidviog sivan

0,065€/Kg. Avtd onuaiver 6 n péon rocotnra Enprg fhropdlag mov tapdydnke
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myv tpietia 2007-2009 (3805,0Kg) eivar peyadvtepn amd 3787, 7kg/otp. kan
EROPEVIDC 1] KAAAEPYEWL TOU EVEPYEWKOD QuTON Gdpyou eivarl emkepdne yu Tig
cuvbnkes e Oeooukiag 6tav e@uppéletal TANPOS AVTORATOTOMPEVO GOGTH
apdevong.

H xadiépyeia tov odpyov omy Erikada pmopel va ano@éper axdpn
ONUaVIIKOTEP  KEPST] GTOV Mapaywyd OTav HE TV EQUpPPOYN] Kat@Alnimv
Kahhepymukoy  apaktikG@v  pewbovv  or  damdves mopaywyic. Mw  tétow
KOAMEPYTIK  WPAKTIKN  £ival  va  EQappootel  ouvovaopos  [uag  npikng
Olavioktoviag apésms PETG T OROPA Kal APV T0 PULIPOUE TG KUAMEPYEWRS Kat
mag punyavikng N repovaktikie Olavioktoviag otav ta gura fIpioxoviar ato
otadio v POV euRkov (hyog aepirov 20-30cm). Axd 1o o1@dio avtd Ko Exsita
0 QUTO avaaTicostal paydaia aviayevilopevo éviova ta toyxov Qlavie wov
eppaviloviar, Axd my perém mov aponydnke TpoxvTEL OTL EAV EQUPHOCTEL 1)
TEYVIKT] AU TT) TOTE TO GQEAOS TOV Tapaywyon avépyetal ota S5€/o1p.

M devtepn keidiepymukn apaktxt] ron Oa propoldos v Epaproctel eivat
N peiwon mg ddone apdevonc. Epappoyn vadyewg otayény dpdcvone kai
Tavtoypovn peimon me ddong kuta 30% mg ET (petayeipon Y70) efaoparilel
péon mapayoyn Enpig Propalag peyakvrepn and 3652 3Kg/otp. H peimon mg
B0a1C apdrvene cuverayetal PEimoN 1oV KOGTOVS Ypnons vepol. Ard m perém
woU APpoNYNONKE TPOKDHITEL GTL AV EQAPROGTEL 1] TEXVIKT avTi) TOTE TO OYELOS Y
Tov rupaywyod avépretar ote 8€/otp. Edav n tepvua) avt) ovvdvactel xat pe
Katarinho EOMMGHEG TAPOVS QUTORATONOINGTIS TOTE T0 KEPHOS Y TOV Tupaymyd
avédaverat.

AnO e Aepardve TPOKHATEL OTL HE KaTIAANAes KaAMEPYNTIKES APAKTIKES
eivar duvatd va peyistorombel 1o owovopikd dpehog and my KuliiEpyewa tou
evepyelakolh utot adpyov. To cuvoliké 6Qehog vt Tov mupaywyd pRopel va
praoe N ko va Zerepaoet e 60€/otp. yopic va hapfavetal vadyn to 6mo1o kEpdog
and my aoinan tov apoidvioc. Eav o dha ta mapamive cuvUTOAOYIGTEL TO
1epaaTio REPIPurloviikd GPEiog und TV PHEIWOT) TOV EKTEPTOPEVOV POTOV Kal TV
Swampnon tov wolvyiov dogediov tov avbpaka tote yivetal dpueca avilnato
Tl N Kkaladpyewr tou  gvepyeElakob @utoh adpyou Dewmpeitan e molia

vrooEOpEVT Kalhiépysur,

MEVIETONOIHEH THE ENEFTEIAKHE (MPEAEIAL A0 THN KAAAIEPIEIA TOY ENEPUEIAKOY DYTOY
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KE®AAAIO 11°
ANAKEGQAAAIQXZH

11.1. ANAKEDAAAIOQXH - EYMITEPAIMATA

Ta opuktd kKadoia aroTeEAODY Evay KPIoWo QUaKO TOPO WrapuiTnIo yie v
aypotkt, Propnyavik) kat owovopukt) avaatodn. Qotoco, 1) Ketavidoor) opukThv
Kavaipmy copfdider omy poiovon tov aepifdilovioc Adym tov avEnpévov
exopamv  Sofediov tov avlpaxka, Swoediov tov Oeiov kat apwpATIKGOY
vdpoyovavipikev whhd kat omy emfBapuvorn TOV OIKOVORIGOY TV EEAPTNHEVOV
rophv pe ng ovveyeic avfopeuboeg omy nipl tove. Enopiveg, n aviayoviotik,
afomot Kat aewpdpog napaywyn evépyelas anotehel Pacikd mapayovia yue myv
owovopia. Emumiéov, n andoxmon tevoyveciag oty rapaymyn) eviépyswg and
avavem@opes yéc svépyewas oopfdier omy peimon apofinpdarov érnme sivar ot
dkonts pedpatog Aoym kakotepvidv ota Siedv diktve petapopc evépyeac 1
APOTOV VAGV Yo v aapaywyn evépyewes (retpehaion, @uoikol  aepiov,
bavpaxa) adkha xar my alémon SlakpanKOy CUREOVIOY.

To vepd anotelrei fvav @2ho KpiGo QUEIKG adpo MOV Eival arapaityTog Y
my ayponiki, fopmyavik Kat owovopky avirtvgn. Qotéco, anpepa ot vdatikoi
aopor kabiotaviar averapkeic Adym e tayeiac adlnone tou mAnbuapon, mg
£MEKTRONS TV apdevdpeviv extdocov, kat mg fopngeviais avartoéne. H
yewpyia eivan 0 peyaldtepos katavahomic vepod (70% o taykdopo exinedo Kat
nave and 80% oug nepocdtepec Mecoyeaxeée ympeg). Ot apdevopeves extaasic
Eyovv Grhaciaabel and 1o 1900 eve onpepa 1o 40% ¢ AYKOCHING TUPUYOYTS
popipov apofpyetar and to 18% mg apdevopevng yeopyiag. H peiwon tov
Bpoyomthicemy, ©F GAOTEALGHA TOV KAPATIKGOV oAiiaydv mov vpiotatal o

mhaviie pag, emnpealel tooo Tg mepoyES mov epuppolovy dpdevon yw TV
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RAPAYOY AYPOTIKGV APOIOVIMV OO0 KUt TIC AEPLOYES TOV TUPAYOLY TPOTOVTQ Fopic
mv eapuoy] apdedocmv. AREco UROTELECHE TOV cuvENKGOV autdv eival va
aneveitar ) dwPinon dwekatoppupioy avlpormy, Kupinms oTIC aVATTVOGOPEVES
yopec. H Onmon vepod ya @pdevon extpdatar é1i O avEnlel xatd 14% péypt 1o
2025 ko v idw wepiodo 8-15% tov vepod Oa mepikonel aad my yewpyia yua va
xahopbovv or avaykeg Dopevong ka fropnyaviag. Exopdveng, xalagpyeies mov
£youv 1) SuvatdTTa va mapdyouy kavoromnikd oe cuvinkeg Alewyme vypasiag
AAEOVEKTOVV Evavni arilmv evaicOntov omy £Aeyn vepold Kaliepyeiov evd 1
epappoyn pebdSmY Tov eQuppolovy arodoTIKOTEPU TO VEPG TS (pdevong teivovy
VI GVTIKUTAGTIO0UY EKEIVES TOV Tapovotdlovy andAeies vepo.

Mia and Tig pebodong anodoniis epappoyng Tou apdevtikol vepol eival kat
1 otaydny apdevon, empavelakn) kat vroyewe. To obompa mg vadyewae atdydny
apdevene amotelsl rupuliay) S avriotoyme empavelakns epappdloviag 1o
apdeLTIKG vepd S pécn oTahakmEopov aymydv aov torobetodviat oe Sutpopa
Batm xaro and my emeavewa tov edagpovs, H epappoyn tov pebddov avtbv
cuverGyetal eEokovopnon vepol apdeuvong, Beltimon me aodmag Kal avinon
mME RApaywyNe OT0 GOVOAO OyedOV Tov AEPITGOEWV Tov euppoomray, O
oUVSLUOPOS TV PEBGSWY aUTOV pPE TEXVOAOYIKG EMTEDYHATE CUVERGYETUL THV
peimon tov kbéoTOUC Aupaywyns vad v apoimdbeon 6Tt T cvoTpaTa
OPYaVOVOVTAL, AEITODPYODY KaL GUVTIPOUVTUL KUVOVIK(,

H exadvnon me napoicuc fpevvas £yve yia va afokoynbei:

F N KaAEpyEla TOv EVEpPYEWKOD QUTOD olpyon vad ouvihikes yewpyiog
LOUNAGDV EIGPOHV,

# ) eridpaon mg elheppatikig apdevong pe tig pebddons Tig empavelaxs kat
vadyewas otaydny apdevone oy avantoln ka zapaywyn) fopdalag tov guton
aopyou,

» 1 pEbodog empavelaxig otaydny (pdevong pe my xprion meinnipa pérpnong
vypaciag edagong.

Edikdtepor atoyol me epyaciag sivar:

» 1 eridpaon Swgopetikoy SOCEMV APOEVGTIC OTHV avaAATVEN KUl Tapaymyn
Propalag tov evepyelakon puTon GOpyoOL,

7 1 oOYKpPIoN TS LAGYEWS Kal EMQAVEWKTS oTaydny apdevons pe Opoug
£EOIKOVOHNGTIE Kat RROS0TIKOTITAS ¥PNGTS VEPOD 6TO GOPYO,
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# 1 GUYKPION TS EQUPOYTS TPLaV ddoemv apdevang pe T pébodo e vrdyelag
KU ETUPAVEIRKTS GTAYdNV Gpoeuons pe 6poug O1KOVORIKoLE,

» 1) afwrdymaen e pebodov vroloyiopon Tov Skt PUAMKIG EMEGvelas pe
myv Ajyn yneukev petoypauov kar my ensfepyacia pe 1o apodypappa
AutoCAD,

7 M avartedn povidhon apofleyne Mg rupayeyne mS KeAMEpyaiag pe my
EQUPROYT TG TOAAUTANG YPAPIKTIS AUAVSPOUNONG.

Tehog oxonode e epyaciag eival 1) HEYIOTOTOINGT] TG EVEPYEIUKNS (MEAEILS A
TV KOAAMEPYELR TOV EVEPYEIZKOD QUTOD GOPYOL e svgur] pubuan apdevong.

Lo mhaico e ouvykexkpipévig  épevvaw  peieminkav  dnpocievpéves
£pYUGiEC Y TV EMQAvEWKn Kal vadyew otaydnv apdevor. H Piffloypagpua
avaokomon aepieidpfave pEALT) TANPOPOPIOY OYETIKGA pe TV exidpaon Tmv
pedddmy avtdv oty avartudn ka anddoon dwpdpov Kkaihepyeady, 1o Pabog
rorolEmong oV aywyhy eappoyic, 1o £0pog apdevang kual my arodonkdTTe
onome vepod. Ta aroteléopata avt@v tov epyacidv £dailav 6Tt N vadyew
otaydny  apdevon eanpealer Oenikd v anddoon TV KulepyEiav  oTc
AEPIOCOTEPES TOV REPUTTOTEWV.

H épevva apaypatomonithixe oe agipapanikd aypd 1ov AypokTijpatog tov
Havemompiov Oecoukiag omy repoy Beleativon, tov vopou Maywnoiag, Xtov
GUYKEKPIEVO TEIPAPATIKG (aypd TPAyPatoron|thKe EYKUTAGTGT) TOV EXUPAVEIAKOD
Kal vadyewon cvempatoc otaydny apdevone xabog ka1 tomobimon twv
wotnuipov pétpnonc me edaQikis vypasiag aAkd Kut TOV GUGTHHATOS TAPOVS
QUTORATOROINONS TC emMavelnkic otaydny apdevone. H fpeova eiye tplemy
dupkewe Kat sgappocre 115 Kadhepynukés aepodong 2007, 2008 xa 2009, To
£dagoc, oe 6Ao 10 Paboc e Topng Tov, vAEpicKLAY Ta KAGGHATA TG GOV Kat 1)
KOKKOpetpikt] ovotact Ppioketar petalld péome oo petpiog yovopokokkne 1)
HETPieg AERTOKOKKTS pe LRI} ANAGON £0¢ apporniidn 1 apyorniio.

To mepapatikd oyido mov EQUPPOGTIKE 1TaV TANPOS TUYUIOTOINHEVES
opddes pe enta petayepioers oe tooeplc eravainyes. Ov petayepioec aov
EPAPHOTTIIKAV 1]Tav:

I Y100 : Yroyew otaydny apdevon pe spappolopevn moodma vepou ion pe 1o

100% wov avaykov me keddépyewe onmg avtéc xkabopiloviar and my

MENETONOIHEN THE ENEPTEIAKHE (XPEAEIAL ALIO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
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nuepiowr  eEatpicodwenvory (ET), n omola vaokoyileran pe ™ gpnom
eEatpuaipstpov timov A. Edpoc apdevang 2 nuépes.

I Y70 : Yadyew otdaydnv apdevan pe spuppolopevn rocodmta vepo ion pe 1o
70% e ET. Ebpoc @pdevonc idwo pe my Y100ET.

HL Y50 : Yroyew otaydny apdevon pe epuppolopevn mocdtta vepol ion pe 1o
50% e ET. Ebpog @pdevong idio pe myv Y100ET.

IV. E100 : Emgavewxn) otdydny apdevon pe epuppoldpevn moadtnta vepob ion
pe 1o 100% mge ET (papropac). Evpog apdevang idio pe v YI100ET.

V. E70 : Emgavewx) otaydny dpdevon pe epappolopevn rocotta vepon ion pe
10 70% ™c ET. Evpog dpdevong idwo pe v Y100ET,

VI. E50 : Emgavewaxt| otaydny apécvon pe epuppolopevn nocotna vepow ion pe
1o 50% mg ET. Evpog dpdevong ido pe myv YI00ET,

VIL A100 : Empaveaxi) otdydny dpdevon pe epappolopevn roadmra vepod ion)
pe 1o 100% tov avaykdv g Kaiépyewag onmg avtég kabopiloviar ard my
SWKDRAVET] TNE VYPASiag £8Qovs.

O aywyol eappoyns yw 10 vRoOYE0 ovomue  otaydnv  dpdevong
tomobemfnkay  pe  ewdikd  vaedagobit oe Paboc 045m. To vikd mov
gmoporom ke yio Ty Kataokeum| toug fray zoivailbviivio, n Suipetpde toug
Nrav 20mm xat wamiyay 1,6m petagd tovg. Torobemifnkay xatd tétow tpomo
hote kibe em@aveaxds 1 vadyene aywyds epuppoyne va Ppioketur 6to pécov
kale Sevtepov  Ledyove  ypuppdv omopac. O ayoyoi egappoyic  eixav
svoopatmpivong avtokalupilopevoue kat avtopubnldpevons otaluxtipes pe
napoyn 2,31L/h oe éva evpog mieong petald 0,5 fmg 1,0Atm,

Ewdikde  eBomhiopde  ypnowomomibnke ot petaysipion  A100.  Em
CUYKEKPIEVT) petayeipion 1 660 apdevane kabopiloviav axd my mepeyopsvn
vypacia e6dpovs, drme auT Kataypapoviay axd molympa pétpnong vypaciag. O
aednmpec toroletifnke eni m¢ ypapune onopdc 11 dote va Ppioketar oto
péaov petali dvo dwdopnkav otalaxnipav. Me tov mobhnipa frav covdedepivog
edikde karaypapéac dedoptvov (data logger), o omoiog frav eQoSlucuivos pe
KAT@lInho LoyIomKG xavo va erfyyer my évapln, m Suwipkewa kar ) AREn me
apdevong. O xataypagéag frav cuvdedepivog pe ek niektpofava Swapérpov
25mm. To evomua aenmipac-kataypapiac-niektpofava fray ovvdedepiva pe
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10 SNPOGI0 SIKTVLO AUPOYTIS NAEKTPIKIG EVEPYEINS KUL ETKOVPODVIAY URO paatapia
9V.

Katd m Sapkewn mg Epevvac apaypatomomiinkay petpiosg vypaciag
eddpove. O petpioels vypaoiag apaypatoroniinkay pe wobnnipeg T.D.R. xa
F.D.R. w¢ mocoatd % xatd dyxo edapovc. [lpoadiopiomixay ot vdpoduvapikéc
rupdpetpol tov eddgove (vdatokavota, onupeio povipng pdpavens kai n
pawopevn Tukvotyta tou edagous). H kopeopévn vpaviikn ayoyipémra (K,)
apoodlopiomke otov aypd pe to viporepatopetpo Guelph mg Soil Moisture
Equipment evé mapddinia éywve extipnon me nyig mg K, oe 800 Swpopenikd
pabn (0-30cm kat 30-60cm), pe TV EQAPHOYT TOU AOYIGHIKOD TPOYPAPHATOS
HYDRUS (2D/3D) version 1.02. H toodémta tov vepol mov epappdloviay oe xabe
ApSEVOT EALYFOVTIUV Kl KATAYPAPOVTIAY and unyavikd vopopsTpa.

Metpiioeic mg petafolng tov tyoug tov gutoy, e Enpic Propalas ka tov
Skt pLALIKIG em@avelas Apaypatonoovviay oto téhoc kdbe efdopadac. O
perpioelc tou Seiktn @uAlKG em@aveas apaypatoromjinkay pe mv Eupeon
pebodo SunScan kai pe aueon pEdodo péom YNQUKOY QOTOYPaPUOY Kat ypiong
v Aopwopikod  AutoCAD. Or perpioeic me Enpne Popdlac éywvav  end
HEHOVOREVOV QUTIGOV OV EMALYOVIAV Tujaia £T01 GOTE Vi PV SlaTapaeoetal 1)
AUKVOTITE GUTOV OTO Koppan mg kabe exavainymg 6mon TpaypaTonooiviay o
PETPROELS DWOLE Kt HEIKTI) QLAAKTS EMPAVELIC,

Ta petemporoyika dedopéva ywa kabe pia and ng TPEG KUAMEPyNTIKEG
nePOdOVS  Kataypagnkay axd Tov PETEWPOAOYIKG otalpd tov Epyactnpiov
Flempyuaig Yépaviumc. O ovykekpipévog otadpdc eival eykateompévos Sm and
0 pécov tou mewpapanxon aypod, Ta Sedopfva mov xataypagnkay Mrav:
Oeppokpacia Kat oyetikn vypacia atpdcpaipas, nhakn aktvofloria, Bpoydntmon
KOt Ta0TTe TOU aVEHOD,

O  vroroyiopds  m¢  elaymoodwnvong  avagopis  (ET,) xat o
APOYPUPHOTIONOS TV apdeboemy £yive pe yvopova v pebodokoyia tov
efaruaiperpoy mov A, H pelodoroyia avn] epapudoTKe Y1 TOV VTOAOYIGHO
¢ BOoNG ApdEVeNS VIt TIC HETAXEIPIGEIS OTIC OROIES KUADATOVIAV TO GUVOAO TmV
avayxav toug o8 vepd (E100 xar Y100). tuc petayepiosic mov apdedTnray
ghasppankd 1 6061 Gpdevcnc VIOAOYIGTIKE (¢ TOGOGTO TS TANPOLE ddong (50%
ong petayepioers ESO ko Y50 xa 70% o perayepiosis E70 xar Y70). Xm

METTETONCHHEH THE ENEPTEIAKHE (MDEAEIAL AIIO THN KAAAIEPTEIA TOY ENEPIEIAKOY @YTOY
LOPIOY ME EYDYH PYEMILH APAEYIHE
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petazeipion A100 n ddon dpdevong kabopiomxe and tov pubud edavrinong mg
sdapIKNS vypaciag Omwg aun] xutaypdoviay aad tov mobnuipa pérprnong
vypaciag eddpove. To edpog Gpdevone TPOUTOPUGITTIKE va £ival 500 NpEPES oTig
petayepioeg E100, Y100, E70, Y70, E50 xat Y50 v ot perayeipion A100
xabopilovray and 1o pubpd eEaviinone ne edapuaic vypacios. To péyoto
smrpemOpevo  e0pog  Gpdevong v kdle pijva e apdevtiale  wEPLGGOL
vroloyiomke ard myv  ApuxTiki) ddon apdevone AapPavoviag vroyn g
DAPOSVVUIKES  AUPUPETPODS TOV  ESAPOVE, TU TEYVIKA JUPUKTPIOTIKE  TO
cvaTHaTOS apdevang xal T péon npepiow eZatpoodanvor] e kabe piva g
apSevTiKie AEPIOGOV RO TLTH £(EL VIOAONOTEL UMO RUAMOGTEPES EPEVVES TOU
Epyacmpiov lewpyiknie Ydpavhikie yie my aepopy] me épevvas. Katd g
xaliepymukis aepiosong 2007, 2008 ku 2009 apaypatoromnkav 21, 29 xm 26
apdevoElS jHe oTayova aviioToya.

[Na v PovIELOTOINGT] TOV TAPAYOYIKGOV YapuKPIoTIKOY TS KaAlEpyaiag
£QapPOGTIKE N pEbodOC e rolAariie ypapikis rukwvdpdpnone. Ta rupayoyixi
FapaxmMoTikd me Kallépyewe tov peietinkav omy rapovoa Epeuva sivan 1
petafolrn tov HYoue Tov KEVIPIKOD GTefyons Touv Qutol, 1 petaforr) tov deikm
puidikne emeavewe (LAD) xat 0 petafor mg rapayeyic Enpig Popalac. To
apdfinpa o onoio APOEKLYE NTAV TOAVTAPAPETPIKO KUl EVIOVOS 1) YPUpIKO.
lNa mv exvon avtod  tov  Apofiipatog 10 |1 YPAPMIKG  pOVIELO
ypappkoron)inke pe Kat@iinAove HPETAOIUATIONODS Kat OT1 OLVEEW OTO
YPapKo povigho ypnoononinke n pébodog e moAkamiig raAwdpoumong
(Multiple Regression). H e eEiowan apofleyng npoékoye and Tc pEceS TS
TV TAPAPETPOV KAl TOV TPUGY ETOV ¢ £pevvag, To diyog tov guton, to LAT kai
Enpn Propdla anotehovoav ng eEapmpéves petafintée (Y) evd ov avedapnteg
petafhntéc nrav n Gpdevon exppaopév) oe mm (X)), n Ppoyéntoon ekppacpivn
oe mm (X), 1 Nhogaveia skppacpéviy o W/m” (X3), 1) Beppokpacia exepaapiv)
oc Bepponuépes (Deppoxpacia avagopdas yia 1o adpyo tovg 10°C) (X4), 1 vypasia
ebapovg exgpaopivy) o mm agolnkevpévon kay Swbioyon vepol oto Edapog
apw and kabe apdevaor (Xs), 1) vypacia atpdopapus (exepacuivn axd tov kabapod

.=

apipo o , Omov e, Xt gy eivat 1) TEOT KOPEGHOD Kat 1) APUYUATIKY TiEc

€y

vpatpav, avriotoyya) (Xg), Kai 1 Sdpxea e MUEPUS EXPPUONEVT) 68 LEATH NG
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265 11, ANAKEDAAAKH

opag (X7). H ypappuxoroinom éyve pe my epappoyn Aoyapiporoinang pe faon
10 Puotko Aoyapipo (In) o8 6Aeg TIC TIRES TV TAPAPETPOV.

Or petaPorés tomv KApankav rapapépmv o zapampiinkay petald twov
et@v dev Nrav onpavuxéc. H Deppokpuoie ka1 oyenk) vypacia g atpoéepaipug,
1 TayHTTE TV aVEROU Kal 1] NAo@dveld Kopavimkay 6o péco 6po Tipdy yua my
aeproyn. To dyog me eeiélpung Ppoxdrtmans, i 11¢ KaAMepYNTIKES AEPIGAOVE
2007, 2008 xa1 2009, Nrav 144, 226 xat 1 74mm yua my xelepynukn agpiodo und
14/5 £m¢ 20/10. H ouvohixn eEatpuioodamvor] avagpopas, Orme vVIoAOYIGTNKE pe
pébodo tov efatuoipetpouy THmou A, Katd T SupKEW TOV KaAMEPYNTIKGOV
aeprodwy 2007, 2008 kar 2009 Wrav 753,2, 784,3 xat 659,3mm avrictorya.

And ) pelém) tov petpioeay edagxnic vypaciag gaivetar 6T 1 vadyew
ataydnv apdevon Swmpel my edugikn vypacia oe vymioTEpa exineda and ™V
avTIoTOLYN] EMPAVEIRKT] OTIC HETUYEIPIGES wov apdedmmray erisypankd, Aev
aapampiinke Patha Sminon xatd m Supkele Mg TPIETONS EpEvvag Evid o)
petayeipion ES0 n edagwa vypasia dwwmpnibnke oe kavoromuika eninede katd
oy wepiodo me avinone ondte Kl to 6oOpyo mapovoldlel T peyaAbTEpn
svawstnaio omy ey vepo, Edikd yua o) petageipion A100 1 Siaxdpavern me
péong edamixis vypaciag frav otadepn kat kopdavinke petald 24% xa 32%k.0.
OV HTAV Katl Ta OPt AEIToDpYing 10U aUTOPATOTOMHEVOD CLOTIHATOS APSEuoTS.
And ) pelétn tov arotedecpdrov me epPadopttpnong gaivetar 6t 1o priiko
auompa dev emnpedotke and 1 cvpvomta tov apdedoswy. H avirtuén tov
£prace fo¢ 10 faboc v S0cm tovhdnoto Sedoptvov 6Tt Katd my eEayoyi wrd
10 £dupoc karow pilikd tpyid arokoankay. Exopéve to gutd avértie plixo
cuaTia TovAiroto £me o Paboc tov VAGYEIL ayOYOD EPAPROYNC EVH 1) péNaT
aukvomta pilov aapampninke ota 30cm. And my epPadopttpnon apoikvye o6t
1 ovyxexpyiévy pila xakinter empavewa 466em’. To péyoto pikog Tov plikdv
pydiov Eprave ta S0cm v 1o péyieTto TAaTog Eprave ta 35cm.

H eZokovopmen vepol mov rapatmpiifhke and my spappoyn tov Siagopoy
pef6dmv apdevane xutd ™ Sidpkeia mg Epevvac frav onpavki. O pécog 6pog
eZowovopnone vepol petald tov Cevyov petayepicemv ES0-Y50, E70-Y70 kau
E100-Y 100 vjrav 18,7%, 16,7% xut 9,4% avrictorye. Exopéve, epuppoyi mg
doone apdevong pe to obomipa mC vrdyews otaydny apdevanc £xer og
anotéieopa myv efokovounen vepoh ot mocootd 14,9% xatd pfco Opo oto

MENETONHOIHEH. THE ENEPVEIAKHE (MPEAEIAZ ATIO THN KAAAEPUEIA TOY ENEPTEIAKOY @YTOY
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olvoro TtV petazepioemy (extoc mg Al00). Ewdwa omy amepintwon mg
petazeipione A100, i abykpion M anodonikdTTac YPHONG apdevTikon vEpoL pE
my avtiotorym e petayeipong E100 odnyel oto cupnépacpa 6n i eEowkovopnon
vepolh apdevone katd péoo Opo ) dieria 2008-2009, guaver to 7,6%. Eav
oUyKkpion yivel petadh v TEAKGOV ToooT TV VEPOD Tow epappoctnrkay ot Kabe
petayeipon tote apoxintel 611 1 péon eEowovopunon vepoi m dietia 2008-2009
otaver to 10,1%.

O deixmne puiiuaie emeavews (LAI) xopdvinke oe yapnidtepa exineda otig
HETaYEIPICES OV apdevTKay EAAEIPNATIKG 08 OOYKPLOT HE aUTES Tov SEyTKav
ampn doon dapdevong cvpmepthapfavoptvng kar me petaysipone Y70. H
oranonkl eneepyacia £6eige Ot o1 dwpopis petall Tov petayeipiosov Tov
apSENTNKAY EAAEYIPATIKG KAl auThy mov déymkav aajpn doon apdevang vrav
onpavikés ywe emiaedo onpavokoémrag 0,05, H otwnonxi) aviaivon tov
petpioemy LAL pe ™ pébodo SunScan kar 0 epPadopétpnon pe 1o apdypappe
AutoCAD &deige 6m dev vaipyrav Swwpopis petald tov d60 pebodwv. H eticwon
ov cuvdiel g Tipée LAl mov apoxiatovy amd my e@appoyn twv §60 pebddov, n
onoin wpofkuye and v otanctiky exsfepyacia pe ™ pébodo me mollumhng
ypappuic Tahwvdpopmone, vt Yawecan= 0,136+1,003Xsunsean (R*=0,986 xat
MSE=0,028) Afwonueinto gival 10 yeyovos 6T1 VGO avapEVOVIUY PEYUADTEPES
Spopéc onig npéc LAL petald twv petpiosmv pe g dvo pedddoue Adyw tov
SaPopeTIKOV GUVINKGOV PETPIONG TNE PUALIKIE EMPAVEIRS, EVIODTOIS Ot S1apopis
avtés dev rupampiinkav oy apaZn. To yeyovdc avtd iome va onpaiver ot 1
yovia mov oynupatifovy 1 QUARE Tov odpyon, Otav sivin TPOCUPTUEVE OTO
OTELEYOS, HE TO £dapog Teivel va eivar pndeviki]. O petagepioeic E100 xar A100
av Kai SEXTNKaV SIoPETIKT) GUVOLIKT TOGOTITH VEPO dpdevot)g dev Tapovsiacay
dwapopéc m¢ mpog v | tov LAL

O ediomoelg mov apoékuyay aad my ercfepyusia TOV aROTEALCUATOV PE
my pEfodo TNe MOIAATANG YPUPMIKTS RUAWVSPOUNOTS REPLYPAPOY v and To
94% tov neprrtdoenv. ASI0oNPEinTOo Eival To YEYOVOS 0Tl 68 GAEC TIC PETUYEIPIGELS
kpioyn aveapmm perafinmy eivar n apdevorn. Avribeta axd myv oTanioTIK
easkepyacia apoéxuye 0T oL vadhowmes avelapntes petafintic dev aeprypapovy
wavoromuka my petafoln tov deikt puilic emeavewns. H mnapampnon avm
empefurdvel v kplopdTTa ™G apdevong 6Tav o1 KAMPatohoyikee ovvinkes dev

NA NATANIKOAAOY

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



267 1L ANAKEDAAAIEH

AROTEAODY AEPLOPIGTIKG Tupdyovia yie Ty avaatoin tov gurod, Or eflomhoEelg mou
apoéxvyay T xabe petayeipon sivat
» E70:Y =-5407+1,364X,, R*=0,948, MSE=0,032,
> AL00: Y =-4,748+1,234X,, R?=0,953, MSE=0,033,
> Y70: Y =-5,709+1,446X,, R*=0,957, MSE=0,029,
» E50: Y = -6,058+1,507X,, R™=0,942, MSE=0,032,
» Y100: Y =-4,955+1,278X;, R*=0,960, MSE=0,028,
Y100: Y =-3,349+1,611X,-0,862X;, R*=0,997, MSE=0,018,
7 YS0:Y =-6,416+1,592X,, R=0,943, MSE=0,035,
Y50: Y = -0,915+4,474X,-2,834Xs, R*=0,962, MSE=0,025,
» E100: Y =-4,843+1,247X,, R*=0,961, MSE=0,027,
E100: Y = -3,409+1,545X,-0.769X3, R*=0,975, MSE=0,019,

Katd m duipkeia me pietode Epevvag mapatmprifnkuy Siugopes we Tpog v
avartuin tov gutdv. Ta gutd aov apdednray pe vadyaw otdydny apocvon Rrav
YMAGTEPR 0E GUYKPIOT e EXEIVA TOL apdedmka pe empavewxt]. Avrictoyya, ta
QUTE TOL APSEHTIKOY TANPOS TAPOVCIACHY PEYRANTEPT] AVAATLEY O CUYKPIOT] HE
exeiva tov apdevtnray eleppanxda. H péon péyiom npn aupampibnke om
petayeipion Y 100 omov ta guid Epracay oe Dyog 385cm evid 1 péon eAdnot) tipn
aapampinke ot petageipon ESO dmov ta gutd £pracay o Hyog 252em. Lrg
AAPOC APSEVOPEVES HETAYEIPIGELS TU QUTH PTAVOLY TO PEYIOTO DYOS AEPITOL OTIC
110 nuépeg and ) oropd evd 6Tig eEAhappanka apdevoeves nepinov 2 efidouddeg
apyotepa. To yeyovoc avtd oeiletal 6Ty Ton mow £2E1 TO GOPYO Vi JELDVEL TOUS
pubpong avaatving tov étav o1 cuvikeg eivan Svopeveic (EAAsym vepod) kal va
EMAVEPYETAL GE KavOVIKODS pulpons petd my amokatdotast) suvoikoy cuvinkov
(pewopévn ET to pive Xeatépfpo mapdiinia pe abvinon tov fpoxontdcenv).
Eropévee, kabictatal oagéc 6Tt epappoyr) T EAAEPpaTKg apdevone oto putd
GOPYO BIVEL IKAVOTOMTIKG GROTEALOPATR KUl 1 TPOS TNV UvATTLET TOV YUTOD,

And v ensiepyacia Tov arotehsoparov pe m pébodo me moAluming
YPappIKS raiwvdpopnons apoékuye Om ov efwomoeg apdfieyne tov Hyovg
KEVIPIKOD GTEAEXODS TOU QUTIOD TEPIYPAPOVY GLEGOV TO CUVOLD TOV TEPIMTHOLMV
(R*=1). Emmiéov gaiveran xalapd 6Tt 10 Oyog tov Quihy eiaptatal and my
apdevan kat povo. H rapatipnon avt odnyel oto ovpaépacpa  6TL 1 apdevon)
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anotehsl Tov TpoTAPIKG Rapayovia rov emnpedlel TV avartodn tov oopyov. O
EEI0MOELS IOV TpoEKLYaY Yia Kabe petayeipion eiva
» E70:Y =-1,757+1,222X,, R*=0,996, MSE=0,004,
» AL00: Y = -1,430+1,151X;, R*=0,997, MSE=0,004,
A100: Y =-2,274+0,790X,+0,667Xs, R*=0,999, MSE=0,002,
7 Y70: Y =-2,208+1,331X,, R™=0,997, MSE=0,004,
Y70: Y = -0,444+2,034X,-0,761 X5, R*=0,998, MSE=0,003,
» ES0:Y =-1,747+1,230X;, R*=0,996, MSE=0,003,
» Y100: Y =-1,810+1,227X;, R*=0,997, MSE=0,005,
Y100: Y = -0,174+1,747X,-0,619Xs, R*=0,998, MSE=0,003,
» Y50 Y =-2,350+1,370X,, R™=0,993, MSE=0,007,
» E100: Y = -1,482+1,159X,, R*=0,998, MSE=0,002.
H péyiom nypn Propaleg rapampiinke ot petayepioeg mon apdeimnray
JE TO GUOTIHE VROYEWNS GTaydnV apdevone Kat SExmray Thnpn doom apdevons. H
péon péyiomn uurn Popalag rapampiinke om petaxeipon Y100 (=4300Kg/otp.).
H peydhn anddoon oe Enph Popala mov aapampiinke oty ovyKekpipuévn
petayeipion xvpiwe ogelletar oy 86an apdevone oAAd Kal OTIC PEWWPEVES
andrerg and eCation Kal emeavewakt] aroppon. Hapdiinka, n Suvarémra tov
PUTOD VI EKHETAALEDETUL TIC JOPNYODHEVES TOGOTNTES VEPOD arodoTiKG eiye cav
arotéheopa or ardieeg Adyo Pabiic dmibnone va shapotorowiviar alhd va
IPNOoToIEiTal  arodoTIKOTEPE  Kat vepd mov  amofnkevoviav oe  Pubitepa
atphOpata v edapove (kito axd ta 60cm). O péooc opoc rupaywyic Twv
petayepiceov E100, A100 kar Y70 xopdvOnxe petald 3700 xar 3900Kg/otp. H
ehpot upn Propalog rapampibnke ong petagepioeg E70, Y50 xav ES0. H
péon ehdnot t Popalas rapampninke om petayeipion ES0 (<2470Kg/otp.).
Afwonueioto givar 1o yeyovde 0T Katd T Sudpkewa TS TPETONS £pEuvac ot
petayepioeig E70, Y50 xa ESO édmoav ikavoromux) anddoan) kuping Aoyom mg
IKavOTTASC TOL  GOPYOD Vi SIGEPYETUL OF KATAGTUGN HEWMEVIS  Slamvons
EAMYICTONOWOVTAS NE 0UTO TOV TPOTO TC avaykes Tov of vepd. Avtd eixe og
cuvérewe N pEyom) Tpn Popalac o8 auTEG TIC PETUYEIPIGES VA AUPUTIPEITIL
aepimov 15-20 npépeg apydtepa oe oLYKPION HE TIC VAOAOITES HETAYEIPIGEIS, O
onoieg  mapovoialay PEYIOT ACpay®y] REPITOVL TO SELIEPO OEKANUEPO TOL
YemtepPpiov (120-130 nuépeg and ™ onop). Emopéves, kabictatar cupic om
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269 11, ANAKEDAAAKIEH

£QUPUOYY TS sAlEpaTIKS Gpdsvoig oto PUTO oOpyo divel IKavomOmTIKG
anotelfoputa Kat wg tpog v aapaym fopdlag. Ebika one petagepioeg E100
kat A100 dev rapampiinkay onpaviikes diepopéc xatd m dietia 2008-2009 drav
KL EQUPUOCTIKE TANPOC 1] QUTOPATOTOMPEVT] GTAYINV apdevon.

Ard v exelepyacia Tov aroteheopdrov pe m pébodo me morlaming
yPappiis Taivdpdunons apoéxuye ot ot eflemoels apdPreyms rapayonis Enpric
Propdlag reprypapovy tave ard to 95% tov repurt@osmv (R*>0,95). Emuhéov
paivetat kabapd, 6nee xat oy AEPITTOON TOV LYOLS TOV PuTGOV, 6Tt 1 Enpn
Propdla eZapratar and my apdevon kai povo. EmPePardverar snhadn n droyn 6t
1 arddoen TV PUIGY, OTmS Kal Tov ahpyov, auEavetatl 600 aviavetal 1 adpdevon
Kl EmKpatonv euvoikés ouvinkeg nepiffdiiovrog. Ewdd ye 1o oopyo paivetar 6Tt
1 an6doon ot fropdla peyotonoeital dtav peylGToTOIEITAL 1) TOGOTNTA (dpdevanc.
On eZwedoeic nov apoéxuyay yua kabe petayeipion eivan:

» E70:Y =-1,036+1 488X, R*=0,967, MSE=0,007,
» A100: Y =-1,323+1,524X,, R*=0,982, MSE=0,004,
> Y70: Y =-0,960+1,520X, R*=0,973, MSE=0,006,
» E50: Y =-0,259+1,356X,, R*=0,995, MSE=0,001,
 Y100: Y = 1,24741,126X,, R?=0,968, MSE=0,005,
» Y50:Y =-0,687+1,471X,, R™=0,991, MSE=0,002,
» E100: Y =-0,747+1,429X,, R*=0,982, MSE=0,005
E100: Y = 0,250+2,905X,-2,186X,, R*=0,993, MSE=0,002.

H rapayoy evépyewas empedomke Katd Rapodpoo 1pono pe Ty rapaymyn)
Enpig Propalac amd v egappoyn Tov Sl@opeTikov ddosmy Kar pebodomv
apdevong. Mapampiinxe n tion ta Cedyn tov petagepicsov Y70-E100 kar Y50-
E70 va divovv aapbpowr mapaymyl] eVEPYEWS 1S QROTEAEGHA Kal TG AAPOHOS
aapayoyns fropalac. To yeyovoe avtd deiyvel yua akopn i gopa 61 N vadyeu
otaydny apdevan epappdlel arodotkdTEpe 10 vEpd ™G dpdevone. H petayeipon
mov E6moe MV pEyom rapayoyn evipyewg Mrav n Y100 n oroia mapiyaye
REPIGOOTEPT) EVEPYEWR, KaTd péco Opo, 28,0%, 11,7%, 14,4%, 42,5%, 28,2% xai
9,2% reprocOTepO oE ohykpion pe nig petayeipiceg E70, A100, Y70, E50, Y50 xat
E100 avriotowa. Avtifeta n petayeipion mov £dwoe v eldnot rapaymyn nray
n ESO xat mapiyaye Aiydtepn evépyewa, xatd péco opo, 20,1%, 34,9%, 33,0%,
42,5%, 20,0% xar 36,7% hyotepo oe cvykplon pe ne petagewpioes E70, A100,
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Y70, ES0, Y50 kar E100 avriotorye. Meta&d tov petazepiceov A100 xat E100
SEV TUPATNPODVTAL SIXYOPES M APOS TV RAPAYWOYT) EVEPYEINS.

To evepyewaxd woldyo eivar Betikd ya 10 ohvoko twv petayepicenv. M
taon vaeporne paivetar va mapoveraler n petayeipion Y70 n onoia Siver
HEYQAUTEPO EVEPYEWKS woliyo katd 4,1%, 9,0%, 7,0%, 5,2%, 0,5% xai 1,3% ot
auykpion pe ng petayepioeg Al00, ES0, E70, E100, Y50 kat Y100 avrictoya. O
petagepioes mov Edwaav v vymiotepn mapaywyr fopdleg dev mapovciacay
avtioTolye Kau peyaAbtepo evepyewrko wolvyo. H evépyewr mov eEoikovopsital
Adyo mg pewopévig 8oong dpdevong kN onpavik rapayoy Popdlag xov
rapatypiinke om petageipon Y70 fray o1 dbo mapdyovies mov eadédpacay detika
ot Swpope®oT]  TOL  LYMAOL  evepyElaxoh 1woluyiov  OTY)  GUYKEKPLUEVT)
petayeipion. Exiong, evbweépov mupoveraler n petayeipon ES0 omy onoia to
evepyelako 1woliyo eivar Denkd Kot apketd vymid aapdro OV 0L avaykes g
KUAMEPYEWRS o8 VEPO kainginkay povo katd 1o 50%.

Ieproodtepn evépyar katavaldvetal xupiog yx T pPETAQOPE Kai 1)
petaroinon me Popdlac oe papyxites Kal Seutependvies Y my dpdevon.
Ewwotepa, séetaloviag myv Gpdevon (Kataloviopds, EMQUVEIRKT) Kal LROYEW
oTiydNV a@pdeuan) ¢ TPOS TV KATAvAAnoT EVEPYEILS TPOKIATEL OTL au T aroTEAEL
rocootd 27,4%, 26,1%, 27.2%, 28,7%, 23,2%, 24,5% xm 27,1% mg cvvolikd
Katavaliokopevng evépyelng ong petayepioes A100, E50, E70, E100, Y50, Y70
kat Y100 avtiotoga. H peimon me rocdmtas otaydnv apdevone xatda 50%
(petazewpioeg ESO xat Y50) copfdier ooy sEokovopnon evépyeiag yia @pdevon
ae rocootd 37,9% oe avykpion pe 1 petagepiosis A100, E100 ket Y100 (péosc
npéc). Avtiotorya, peimon mg apdsvong katd 30% (petayepioas E70 xat Y70)
cupfarer oe eEowovopnon evépyelwas oe mocootd 21,5% oe olykplon HE TG
petayepioer A100, E100 xat Y100 (péoec npéc). Eropévaoc, xubiotatal capés ot
EQuPUOYT] TNC EAAEpaTKG apdevons oto putd oopyo SIVEL IKaVOTOTIKG
anoTEALOHATA KAl ¢ TPOS v mapayoy evipyewes. Emmifov, omn petayeipon
A100 rapampeitar perwpévny Katavahoon evépyelas xutd 1,3% oe obyxpilon pe m
petayeipon E100 mov apoépyetan xupiog and myv eEokovopnan vepol dpdevong
KUl ETOPEVHS U0 TO PUKPOTEPO YPOVO AEITOVPYINS TOV CVGTIUATOS GUVOALK(,

And ) perdém me armodonkdémrag ypnong apdevtuikon vepon (IWUE)
TPOKDHATEL GTL 1) LAGYEW OTAYdNY apdevon egupudlel anodoTKGTEPa T0 VEPH TC
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apdevone. Metaéd tov petayspicemv, 1 arodomikOmTa ¥pRione vepold Mrav
peyalitepn onig petayeipioes tov apdevmray ehiappanxd. T kakhiepynukic
mepodong 2008 ke 2009 1 peyaidtepn  amodotikOéTiTA  ¥pNoNe  vepoD
rapampidnke o petayeipon Y70,

H perém tov anotelespatov we npog my akadipiom apécodo téeae 6T
aapovoreTiKay SuQopic petald TV PHETaYEPIcEmY Katd TN SWIpKEW Kul Tov
POV KOAMEPYNTIKGOY AEPIOSmV, Xy vadyew otaydny apdevor n akabipom
APOGOBOS NTay PeYaADTEPN GE GUYKPLOT] HE TV GVTIOTOL(N] EMPAVELLKT] Kal Yt T
tpia £ £pevvac. Enpavnka pukpdtepn np axubapiomg rpocsddon rapatnpnonke
aTIS pETayepioeic aov apdevmkay eAieypatika pe doon apdevong iom pe 1o 50%
me nuepnoias sfatpicodwavons (ET) svéd onpavoka peyalidtepn fav omy
petayeipion Y100 (vadyewa otdydny apdevon) pe doom fom pe to 100% mg ET).
Ewikotepa, petald tov petayepicsov Al00 xkar E100, ong omoieg n doom
apdevone  kabopiloviav and wolnmipa  pérprone edaeu)e vypuoiag Kt
efatpuoipetpo aov A, avtiotoyya, dev aapammpiiinkay Sagopic wg apog TV
axubiapiot) apdcodo oe Kupia and TS TPES KalhepTIKES TEPOSOE.

Awgopéc rupampifnkay ku o¢ tpog ng Gpeoeg dundveg ywe kabe pébodo
apdevong (QUTOPATOTOMIEVT, EMQaVEIRKT), vdyew otdaydny apdevon) xal yu
ke kudlepymuikn) aepiodo. H péon nipn tov cuvéion tov Gpuecov daraviov yua
mv vadyele otaydny apdevon eivar peyaditepn oe obykpon pe my avrictoym
EMQavelnKy) xat yue ta tpia £ me fpevvag. Evidg mg xdbe kallepyntikic
aep1GSov, ot Sragopéc petali Tov HelGdmy apdevong opeiloviay 610 JMAPoPETIKG
efomhapd mov ypnoipomoniinke, ong SlaQopeTIkES KUAMEPYNTIKES EpYacieg mov
epuppoomKay, ong dwpopetikic amodooeg oe Enpny Popdla km ong
SEOPETIKES  TOGOTNTES vEpOD WOV Euppéomkay v Kabe  kailwpynmx
aepiodo, we anotdleopa OV Kipankdv ouvinkev, Kal dpa 1ou SluopeTikon
x6oTOUG gprioNg vepol dpdevong. Awgopic @f mpo¢ TS Gpeces Samdveg
mapatnpifnrkay ko petedh tov petayepioeov A100 xa E100 mg ET. On
avtiotoyes Sweopic petafd TV ETOV 0QELOVIOV OTO SQOPETIKG KOOTOC
epyank®v yeprow (zeipovaktikt) Qlavioktovin) Kut 610 S1aopeTikod KOGTOg ¥piiong
VEPOD (O UTOTEAEGHE TOV SIPOPETIKGOV UTMTNCEMV TG KUAAEPYEWRS OMME MUTES
kabopiloviay and Toug KAPATIKODS TUPAyovIES,
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To apeco xdotoc aupaymyns e kabe pébdodo dpdevons degoporotonvay
e k@le xadepynuk aepiodo. H tyu tov yue v voyew otaydny apdevon eivan
MKPOTEPY) GE CGUYKPIOT] HE TNV em@avelaxl) ywe xabe pe and g mpeg
Kalhepymukéc reprddovg 2007, 2008 kar 2009. O Suwgopic mov aapampiidnkay
HETAED TV petayepiceny opeiloviay ot Siapopetikn aapaywyn Enpric Propalac,
ato  SWPOPETIKG  KOATOC ypNong  apdeumikoh  VEPOD (¢ UROTEAEOHG  TmV
SIQOPETIKGOV TOGOTNTOV VEPOD, 010 SlaopeTikd KOOToS £pyucias petald Tov
ety Aoym peiwong tov apibpot tov erspfaccmy yepovaktxie Qlavioktoviac,
Enpovakd peyaldhtepo dueco kdéotog napaywyne rapatmpnnke otig petayepiosc
mov apdedmkav elleppanxd pe d6on Gpdevarnc iom pe 0 50% me ET eve
onpavuka jkpotepo om petageipion Y100 xvpiog Adywm mg peyahitepng
rapayoyig Enprig fropdlas. Awgopés me xpog 1o Gueco xdoTog rapaymyng dev
rapaTnpodvral petald wov petagepiceny A100 xar E100 me ET.

H péon i) 1Tou Gpecon KOGTONS VEPOD Yt TV GDTOPRATOTOMUEVT oTdydny
apdevon elvar pukpoTeEpn o8 GHYKPION pE TIg dAleg 600 pebodoug (emeuvelaxt) Ka
vAOYEW OTAYSNV ApdevoT) Kal yia ta Tpin £11) TS £pEVVaS. INPavTIKG peyalvTepo
apeco  kootog  vepol  mapamipinke onic  petayepioels  wov  updeimrav
eAAEaTIKG pe 6601 apdeveng ion pe t 50% mg ET evd onpavukd pikpotepo
om petayeipon Y100, O swgopéc opeiroviay oty Sipopenkt) aapayoyn Enpnigc
Propalac petald tov petayepioemy 1000 evidg Tov idlov £Toug 660 Kat PHETush Tmv
IPUDV ETOV TG EPEVVIS KAl OTO Slapopenikd KOGTOS epyacia PETHED ToV ETMV
Loyo peimone tou aplpon gewpovaxtuxie Qlavioxtovine. Aagopés g mpog To
(peso KOGTOS VEPOU TAPATPONVTHL Kul petald tov pstagsipicemv A100 xa E100
me ET. H peyddn dwpopd petald twov petayepicemy avtdv xkatd@ mg
kadhiepyukes  aepodove 2008 xar 2009 ogeihetar oto yeyovog 6t om)
petayeipion A100 eEowovopnbnke repiton duthdout roodma vepol to 2008 o
abykpion) pe avt rov sLowovopniinke my repiodo 2009,

H apoondfcie vaoloywopoh tov @Guecon xkOGTOUS vepoL £yIve Y va
Smotmbel katd 1oc0 kubicTatal CLPEEPOVOE I GNIAVTIKT EXEVOVOT] 08 ayopd
eComhopon oe cuvvapmon pe v Swbeopotnta vepov dpdevanc. To yevikd
cuprépacua wov eEdyetal eival 6T TV REPITTOON MOV VAAPYEL EXAPKELL VEPOD
apdLVoNS Yia TANPY KAAVYT] TOV avayKav pag KaAlEpyelas TOTe 10 KOoTog eival
FapnA0 Kal emOpfves 1) exévdvon propel va apaypatomoumbel pe pukpotepo
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kivouvo amotugias. Lmy TEpittomon Aov SV LAAPYEL ERGPKEWR VEPOD ApdEVOTS
16te aviavetar o xivouvog 1) enévduon va arotvyel. Enopéveg, o erevéunis Ou
APEREL VA OTPUQEL 08 SIPOPETIKT EAXEVOVAT) 1] Vi OPYAVAOOEL KATA TETOWO0 TPOTO TIg
Karhepynuikes apaknikeée wov Do epuppooel £101 MOTE 0 OmOWS Kivduvog
anotvyiag me easvévong va ehapatorombei,

Q¢ arotéieopa tov repanave, 1o akabiapato képdoc yua kabe pébodo
apdevonc km e kabe xakiepynnkn aepiodo Swgoporowiviay, exione. H myuj
W00 YW TV uaOYEW oTdydny apdevon eival peYaAUTEPY) OE GUYKPIGY HE TNV
avTioToL) eMEavelaxy] Kot yia ta tpia £ mg £peuvac. O Siagopés opeitoviay
Kupiog omv peyakitepn mapayoyn Enpic Popdlag mov mapampiifinke ong
HETAYEIPIGEIS 01 OROIES apSedTKAV e TO GVATNHE VAGYERS GTAYONV (pdevans o
auykplon pe Ty avtiotoym rapaywyn Enpie fopdlag and g petagepiceg aov
apdevTKay pe emQavelnx) otaydny apdevor). Ot petayepioeic mov déxmray d6am
apdevong ion pe 1o 50% me ET anédwoav pukpotepn nosdémra Enprg Propalag
kat 1o axabipeto xépdoc fMrav apvnukd Kat v 1S Tpeic xaAlepynnkés
aeprddone aveZapmra and m pébodo apdevone rov epappdatnre. Avrileta, o
petayepioes mov déxmray doéan apdevang ion pe to 100% me ET pe 1 odompa
TS VAOYEWLS KAl EMPAVEIRKNS oTdydny apdevone anédwoay T péyion) tocom e
Znp Popdalog xar 1o axabapoto xépdog Nrav Oenkd ket ywr mg TpEiQ
KUAMEPYNTIKES TEPIOSOVS.

Aev rapampiinkay Sgopéc we apoc 1o akubapioto kEPSOC pETASD ToOV
peragepioeov A100 kat E100 mg ET. ASwaonueiom sivar n mrapanipnon 6t ot
petazeipon A100 1o axabapoto képdog Ntay Denkd xut Tig 60 Kuhliepynukic
REPLOBOVE OV EQGUPHOCTIKE AANPOC avTopatorompévn apdevon (2008-2009) evi
mv karlepymukn aepiodo 2007 katd my oroia dev eixe epuppootel aApec
autopatonompévn apdcvon to akabdpioto kEpSOC NTav apviTikd Kai piKpoTEPO
and 1o avriotoo me petaysipiong E100 (empavewx] otaydnv apdevon pe doom
100 mg ET).

Le e mpoonrdbein mepuTEpm EREKTUONG TC EPEUVUS LROAOYIGTNKE TO
GNHEID OIKOVOHIKOD 1G0OKEMGHOD £a0dwV-£200my. Me Tov dpo autd aeprypdeetat
1 Katdotasn) Katd my onoia 1 axaldpom Tpdcosog KUl Ol GPEGES SUMAVES
rapaymyie Exovy my B tyn), Na tov vaoloyiopd tov anueion 1wookeAapoh
£008mV-eE00mV  £yve mapadoyn OTL N T TOV GUECHV SUTUVOV TAPUYmYNG
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WGOHTAL PE TV HEGT) TIHN TV PEYISTOV damaviy Tapaynyis Katd my Tpetia me
épevvac. Emitenén péong nupaymymie peyarvtepn ano 3652, 3Kg/atp. xabhota my
KUAMEPYEWL TOV EVEPYEWIKOD @UTIOL adpyov emkepdn v ng ouvbikes me
Oeocuiiag,

Ewdikd yua mny aiipme autopatorompévn apdsuaet), 1o onpeio 100aKEMGHON
Swpoponoeital ehappdc Aoym Tov KOGTOUS Tou emmifov eEomigpov. [a tov
VAOLOYIGHG  TOL  anueiov wookeMapoh eoddnv-cE08my  aty  repittwan g
petaxeipione A100 fywe rapadoyn) 6Tt 1 Tp 1OV Gpecwv daraviv rapayoync
1G0VTAL PHE TV HEST) TIUT] TOV PEVICTOV Saravev Tupaymyns Katd my Tpletia mg
epsuvag (246,2€/otp.).Onmg mpoximter and 1oV OpIGHG TOV GTIREIOD IGOOKEALGHOD
ea0dov-e£60mv, 1N rupuyoy Enpic Pwopdleg mov apéner va emrevybel sivan
3787, 7kg/otp. otav 1 ny apoidvrog eivar 0,065€/Kg. Avtd onpaiver 61 1) péom
rocomTa Enprig fropalag mov rapdyinke my petia 2007-2009 (3805,0Kg) eivat
peyadbtepn axd 3787,7kg/otp. Kat EROPEVES 1) KUAMEPYELR TOU EVEPYEWIKOD QUTOD
aOpyov eivin emkepdie yia 1ig ouvihikeg ¢ Oeooakiag dtav epappodletar AAqpog
COTOPATOTOMUEVO GG APOEVOTIC.

H xailépyer tov odpyov omy EAAade upmopel ve ano@éper akoupn
onpavTIKOTEpE  KEPSN oTov mapaywyd Otav pE TV EQUPROYT]  Katd@iinhov
Kahlepynukay  apaknkdv  pewwboiv o1 damavec mapaymyic. M térow
KOAMEPYNTIKY  RPaKTIKY  &ival  va  epappootel  ouvvaopde g Fpikhg
Olavioxtoviag apéome pPetd T onopd Kat Ipy 10 QUTPOPE TS KaAiépyaas Kol
g pnyavikie N gepovaektikne Olavioxtoviag otav @ guta Ppiokoviar oto
oT1dd10 v Iprdv eirlov (dyog xepinov 20cm). And 1o 61Gd10 avtd Kut £RerTa To
putd avartooostal paydaia, aviayovilopevo évrova ta Qlivia mov mbavix
eppaviCovrar, Ao v perin) 1OV AROTEAECPATOV TPOKHATEL OTL £AV EQUPPOCTEL 1)
TERVIKT) QUTH TOTE T0 GPELOS TOV Tapaywyol avépyeta ota S5€/atp.

M Sedvtepn keiliepynTiky apuxtiky] ov Do pTopovsE Vi EQUPHOGTEL Eival
N peimon g Séong apdevone. Egappoyn vadyewg otaydny apdeveng xai
tavtdypovn peiman mg doong kard 30% me ET (perayeipion Y70) eaopuiile
péon aupayoyn Enpig Popaleg peyarvtepn arnd 3527, 7Kg/otp. H peimon mg
000M¢ apdevone GuUVERGYETaL PEIWET] TOV KOGTOVS ¥PNoNS VEPOD. ARG ) peli)
TV AROTEAEGUATOV APOKVATEL OTL AV EQUPHOCTEL 1] TELVIKT) G TOTE 10 OQEAOS

Y Tov Tupaymyd avépyetar ota 8€/otp,
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ARd ta mapanive TPOKVLATEL 6T PE KATWAANAES KaAepTIKES APAKTIKES
givar duvatd va peyiotonombel to owovopukd O9eiog amd v Kehlépyeia tou
EVEPYEILKOD QuTOD oopyov. Eav eappoctel cuvbuucpds KuAMEPYNTIKGOY TEVIKGOV
peiwone  tov  kOoTOUS  Mapaywyne pe  KatdAinho  efomhopd  mAnpoug
AUTOPATOROINGNS TOTE T0 KEPHOS Y1 ToV Tapaynyd avsavetal Kat propel v @raoet
1 xai va Eemepdost ta 60€/0tp, yopic va hapfavetar vadym 1o 6mowo KEPSOS amd
mv ad@Anon tov apoiovros. Edav oe 6ha ta tupanive cuvorolonotel 1o EpdoTio
aepifallovikd OQehoc amd v PEl®on TOV EKTEPAOUEVOY POROV Kol TNV
Swetipnon otabdepon tov wolvyiov dwedion tov dvlpaxa tote yiveta dueoa
avinard et n KaAAEpYEw 1oV EVEPYEINKOD puTon adpyou Dempeitar pua toAld
vrocxopevn Kuhiiépyewa Wwitepa vad ouvihikes eQapponic yEmpyiag yapmAov
EIGPOGY, EMAEIPPATIKNG GPOEVOTS KUl EQUPHOYIS VEOV TEXVOLOYIOV TAPOVS
CUTORATOTOINGTS TV APOEVCEMV,

11.2. ANAAYXIH LYMIIEPALMATON

Iy aupaypapo avty yivetar pua wpoorabeia apaxktke enclimong tov
CUNREPUACHATHV T OROIX TPOEKLYAV KUTd T1) SIEPKELR TG TEPONGAC EPELVAC,

e elsppankd apdevdpeves petayepicels n vadyewa otdydny dapdevan
owifare om dwmpnon e edapikic vypaciag oe vynidtepa enineda oe
olykplon pe ™V avtiotoun] emgavelakr. To yeyovoe avtd anodidetar onig
HEWOREVES URGALIES VEPOD, Ol ORMOIES OQEIAOVIUL GTNV EMPAVEIUKT] ArOPPOT] Kot
efannon. Emmiiov, n sdapua vypacia oto evepyd plootpopa Kupaivetal o
vymMAGTEpa ERIRESG OTIC PETAYEPIGEIS MOV apdedTKaY LAOYEINS 08 GUYKPIOT] pE
¢ emavelakes. To evepyd pilldotpopa avartiynks oe Pabdoc porg 30em Adym
TS GLUMIECTIC TOV CUYKEKPIEVOD £8GPOL.

Katd m Sidpkewa mg £peuvag kar and v epappoyn tov Swpodpov pebodmov
apoevong, rupampiinke sfokovopnon vepon, H eowovopmon vepou apdevong
pE TV EQUPOYY) VAOYEWS GTaydNY Gpdevong oQeiletal 0TS PEIMPEVES ANOASIES
Aoym eEdtuone Kat emQavelakng anopponc aiid k. oty anovaia Pabidc
dumfmong eEmrtiag ™S EQuppOYIC pEWPEVOY S0oEmV Gpdevens (elleyipanikd
UPOEVOPEVES PETAYEIPIGEIS) KUl TOV KpOV enavaiapPavopevoy S0aemv dpdevong
(mhfpos apdevdpeves petagepioes). Tmy petayeipion A100 1 eEokovounan
vepol aponile axd 1o yeyovds Om o moinmipag pérpnong edapikis vypaoiug

MENETONOIHEY THE ENEFLEIAKHE (PEAEIAL ALIO THN KAAAIEPTEIA TOY ENEPIEIAKOY ®YTOY
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apPave vaoyn my petaforn me edapuaic vypusiag Kat pe avtd 1o Adyo 10
£8aPOC TPOPOSOTOUVTAY HE TNV AREITOVHEVT] TOGOTNTR VEPOD apdevong ywpis va
rapPavetar vroym txdy mheovalov vepd e TV K@y aromiewdy  Tov
CUOTIHATOS Gpdevonc N TuEdV oQaApdtoy ong peTpiosg e eSatuong axd 1o
eatuoipetpo Hmov A 1 mv Zpion purikod covieieon] nov mbavig va pnv
AEPIEYPUPE IKAVOTOWTIKA TNV avaatull 10U QUTOD Kal EROREVIS KUl TIG avVayKeES
tov o vepd. H amodotkdémra gprione apdevnkod vepod 1jTav peyaAdtepn oTic
HETAYEIPIOEIS TOV apdedTKay EAAEIHPATIKG Kul OQEIAETAL TO00 OTOVS TAPUREVED
hoyoue arhd emapoosiitme ) vadyew otaydny apdevan ovpfdier oy avgnon me
Swrhvtdémrag tov Operuxov atoyeiov mov fpioxovim ato fdaboc tov evepyon
PLOCTPOMUATOS KUl ETOUEVHC OTNV TAXVTEPT) anoppdenot] tovg ard ng pileg tov
QuTON,

H avaatoln xat 1 rapeyoyikOmie 100 GOpyoy Eanpedctnke and v
spappoyn tov Swpdpmy  pedddwy  apdevone. levikd, mapampilnke 6n o
petayepiong mov apdedTkay pe vadyew otdaydny dpocvon vaspeizay Evavtt Tov
SMPAVEILKOV KDPInS Adym TE amodoTIKOTEPNS EQUPHOYTIS TOU VEPOD (pdevang
oug hoyoug mov  avagépinkay mo mave. Ewikoétepa, 1o yEyovos  uutd
emPepardverar and my tion o petagepioac Y50 - E70, Y70 - E100 va aupayouy
mapépowa moodmra  Enpic  Popdlag katd T Sdpkewr  Kal TOV TPV
Kurhepynurkov meptodov. H vymin rapayeyn Enpig fropalas xar svépyeag o
rapatpifnke ot petageipion Y50 opeiletal 610 yeyovos ot 1 vadyewa otaydnv
apdevon Swtipnoe Ty £da@ikl vypucia oe TRES Adve ard ™y dpeoa Swbioun
sdagua vypacia yia OAn oxedév Ty kediepynuik aepiodo xa Wwitepa Katd v
repiodo mg avbhong ondte kat 1o odpyo aupovcaler my peyaiitepn svaabnoic
amy kataadvnon axd v ey vepov. Emaiéov to yeyovoc 6t to apoypappa
ataydnv apdevone apyle ota thn lovviov cwéfule oy TPOcUPROTT TV PUTHY
otg ovvihikee eldeypankng dpdsvonc. Avtd apaktikd onpaiver 6Tt T puTd
QUEKTIOAV avioyl] 6Ty pewwpévr) apdevor kat Swpdppoouy xatdiinia T
Proroyikés tovg SpaompOTTES Katd TETOW TPORO MOTE V. AVTIHETOMOTEL 1)
Katanovnon and v ey vypusias. H mapanipnon avn) empefadvetar and
TV TOAD Kavorom Tk aapaywyn Enpng Propdlag mov métuyuy o1 petayEpicels
ov apdedmkay eAlsipankd my Kkeilepynuxg aspiodo 2008, Avaivtikdtepa,
mv cuykekpipévy aepiodo 1 katavopn tov fporortd@oeny kal 1) ayedov aiipng
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EAenyn) TOVS ouVEPailav 6TV TPOGUPHOYR TOV QUTHV GTIC FOPNYOUHEVES BOCEIS
apdevonc. Avrifeta, ng mepiddove 2007 xar 2009 N Ep@avIoN] ONUOVTIKGV
PpoyortHoemy £vI6g S apdELTIKNG AEPIOSOL GVETPEWYUV TNV TPOCUPHOYI] TOV
QUIhY oV eAlsipankn apdevon xat ta cEé0eoav o Suopeveic evailayis vyphv
Kat 7ok Enpav aepiodaov emmpedlovrag v opakn avantoin Kat rapaymyn} Touc,

H eackepyacia tov anoteieopatoy (LAL Oyoc kat mapaywy fopdlag) pe
) pebodo me rohhamiic ypappkng ralvdpopnaong £6eile 6T kpioyn avelapmm
petaPinm eivar ) apdevon yie 6hes 1ig petayeipioss. [evikd, to adpyo eivan éva
PUT6 10 omolo dev eival Witepa araTTKG o ApdEVET] HIVOVTUS IKAVOTOUTIKT
rapaymy] Popdleg akopn xar vrd ocvvinkes £AAswymng vepol £roviag v
wavomra va gpocepuoler nig foroyikés tou Aettovpyies (kKAsioyio v otopdtmy
v eUAAoY, peiwan me dwavorg) otav ot ouvinkes eivar dvopeveic, Tupdhinia
dev eival armniko oe Opernkd, opopéva and e onoin VRAPYKOVY GE ERAPKEI
ato £8agog evd @ia vadpyouv Swhvpiva oto vepd dpdevong (ygvootorgeia).
Enopévec, n doom dapdevone cupfiier onpavikd omy aviatln ket rapaywy
10U GUYKEKPIHEVOD GUTOD OTav emmAL0ov Ol KApankés ouvinkes dev arotehonv
REPOPIETIKG Rupayovia. Qo100 68 OPIGHIEVES HETAYEPIcELS, smaAfov e doang
@pdevange, kpioyn aveZapom petafinmi frav n fpoyomtwon, n TEPIEYOPEVT GTO
Edapoc vypaoia kar N vypusic me atpéopapac. Edikétepa, 1 mepegopevn
edapik) vypaoia  amotchovos  kpiown  avefapmm  petafinm] xvpimg os
SAAEPPETING apSEVOUEVES HETUYEIPIOELS, YEYOVOS MO onpaivel 6TL 0 THIOS TOU
edpovs ovpfdier oy anothikevon kat didbeon roadbmrac vepod exmpedloviag
mv avartodn kai rapayeyn fopdlag tov adpyou.

Téhog o1 owkovopukés mapapetpol mov peietinkav eanpedlovial and mv
aapayopevn rocomra Propdlog alid xal aad TV KeAAMEPYNTIKY] TPAKTIKY] TOV
epuppdletar. Kalhepynukés apaktkés mov cuvdudlovy ypiot) epyatikav yepmv
xai aepopopivo apilpd pukdv exepfdosov yia tov Eheyyo 1ov Olaviov divovv
10 kehbtepa aroteléopata Sivn 1o adpyo sival Eva utd tayeiag avartving to
oroio avraymvileta évrova ta Qlavia ov ooV eppavilovial petd 1o o1dio tmv

AEVIE YOIV 1] 6Tav T0 QUTO avaatiiea péco vyog 30-50cm,
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LOPTOY ME EYOYH PYOMIZH APAEYIHL

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



11.3. IPOTAXEIX ENIEKTAXHE THE EPEYNAX

Katd m Sudpreia e £pEuvas Tpoéxuyay Siapopa epeTijate GYETIKG He Ty

EQUPROYT TANPOVS GUTORATOTOMMEVTS oThydny Gpdevong, sheyyopevng amd
ot oipe pérpnong edaixiic vypaoiag, ta oroia Ha propodcay va aroTeEAEcoVY

TPOTAGELS Y AEPUITEP® diepeivnan. Eropivng, Ou propodoe:

-

Y

Na e@uppootel aMjpong avtopatorotnpuév) otdydny apdevor, pe mobnnipa
RETPNONG VYpaoiag edGpoue pe epappoyn vadyewas otiydny dpdevang avti g
EMUPAVELLKTIS IOV EPUPHOCTIKE.

Na epuppootel TApwe autopatorompév) otaydny apdeven pe tomobimon
tou wstnnipa dinha oTOV UyWYO EPUPROTIE OTO PECOV TG 1OUROYNS HETAED
800 SdoIKOY GTUAAKTIPLY,

Na epappootel TANpoS avtopatorompévy otaydny dpdevon pewbvovias to
Babog edagovg 610 omoio YivETal Kataypapr) TS TEPIELOREVIC LYpaciug,

Na spappootel  ouvdvacpds replocoOtepmy  tou  evde awolnnipov
Kataypa@y eSupie vypaoiug o £dQn HE SWQOPETIKES VOPOSVVAUIKES
AUPAPETPOVS Kal PEALT] ToL PEATIGTOV pPOVIEAOL ROV PEYIGTOROWEL TV
anGdoon oe Oha ta emMpEPOVS aypotepda cuvivaloviag tepvikeg Ommg 1)
SakorTopevn apdevon 1) dhieg.

Nua spappootel mhipog avtopatorompév) otdydny apdevon hapfdavovrag
vadym Sdpopa tocoatd dwafpome tov edapovs aépay tov péyiaton (100%)
OV EQUPPOCTIKE,

Na epuppootel TANPOS MUTORaTOROMIET APSEVGT) 68 CUVEVLUGHO HE GAlES
pebiddovg apdevons dmme eivar 0 oupPfatikdg KATUOVIGHOE 1] 0 KUTUIOVIONOS
HE KATAOVIGTIPES Yapninie evépyeas kau peydine axpipewas (Low Energy
Precision Applicators, LEPA) kat va yivel olykpion pe v em@aveiaki Ka
vadYEWR oTaydNY dpdsvo).

Yopmnpopatikd Oa propovos va apotabei:

s

-

Egappoyn aabnmpov pétpnong eda@ikiis vypasiuag yua 1ov aposdiopopd tou
Baboug prlootpdpatog Tmv KaepyEiy.

Epappoyn vrdyewag otiydnv apdevons yur @UIpOUHE KEAMEPYEIOV e
torobiétnon tov aywyov spappoyic ot duipopa Pabn tov eddpouc.
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» Egappoyn vaoyeiag otdydnv apdevang pe tonobimaon tev aywyov epappoync
oe Sutgopa Pabn tov eddgove i TNV PEAET) TS ERIGPUACTIS TV [NYAVIKGOV
KATEPYUGUOV GTOVE AymyoNs EQUPHOTTS.

» Egappoyn vadyaag ataydnv apdevone yia tov akpifhi tpoadiopopd fhaffov
pe gpion padwxvpdatemy (Radar).

» Egappoyn mg pedodov pérpnong tov deikty QUAMKIC empavelag pe v
¥pNon 1o apoypappatos AutoCAD oe meputt®oelg eAepanikig apdevong 1
AEPIMTOCES 1] TANPOVS KAAvyne tov edapoug Aoye Ehlewms edagikig
vypuoiag.

7 Ynoloyiopdc tov Seikmy  QUAAIKIG  EMQGVEWRS PE  (pioT  WNQuKdv
POTOYPUPLHY KUt TPOYPapPATOV 7OV VRdpovY Srnbiaipa,
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ABSTRACT

The use of conventional energy sources has created problems such as global
warming, acid rain, etc. Moreover, the depletion of oil, gas and coal, require
alternative energy sources to be used. Global agreements, EU directives and
national laws require, recommend and encourage energy production from renewable
sources. Biomass as well as wind, solar and other sources, is an inexhaustible
energy source and characterized as green energy source while its use helps part of
the continually increasing energy needs to be covered.

The waste of water, mainly from inefficient irrigation, imposes certain
measures to be taken. The use of more efficient irrigation methods, the accurate
estimation of crop water needs and the cultivation of water resistant crop plants are
some of the measures against the wasting water problem. One of the efficient
irrigation methods is the surface and subsurface drip irrigation. The subsurface drip
irrigation method is an alternative of the surface one and applies the amount of
water through laterals placed at various depths below the surface. When these
methods are equipped with technological advances the production cost is reduced
provided that the systems are organized, operated and maintained properly.

This study was contacted to evaluate: a) the cultivation of energy plant
sorghum in low-input farming conditions, b) the effect of deficit irrigation methods
of surface and subsurface drip irrigation on growth and biomass production of
sorghum plant, ¢) the surface drip irrigation method by using soil moisture probe, d)
the effect of different amount of water in growth and production of biomass energy
plant sorghum, ¢) the comparison of surface and subsurface drip irrigation in terms
of saving water and water use efficiency in sorghum , f) to compare the application
of three amounts of water by using subsurface and surface drip irrigation

economically, g) the method of calculating the leaf area index by using digital

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 14:27:30 EEST - 3.16.50.75



e ABSTRACT

photos and editing them through AutoCAD computer program, h) the model
equations for predicting the crop production by using the multiple linear regression
method. The ultimate goal of the research is to maximize the energy benefit from
cultivating the energy plant sorghum by using intelligent irrigation regulation.

The research was conducted at an experimental field of the University of
Thessaly experimental Farm in Velestino area of Magnesia prefecture. In this
experimental field were installed surface and subsurface drip irrigation systems the
installation of soil moisture sensors and a complete automated surface drp
irrigation system. The research was done during the growing seasons of 2007, 2008
and 2009, The soil’s structure was to clay to sandy clay or sandy clay loam.

A complete randomized block of seven treatments in four replications was
organized. The seven treatments were: a) Subsurface drip irrigation with amount of
water equal to 100% of the daily evapotranspiration (ET) (Y100), b) Subsurface
drip irrigation with supplied amount of water equal to 70% of ET (Y70), ¢)
Subsurface drip irrigation with supplied amount of water equal to 50% of ET
(Y150), d) Surface drip irrigation with supplied amount of water equal to 100% of
ET (E100), ¢) Surface drip irrigation with supplied amount of water equal to 70% of
ET (E70), ) Surface drip irrigation with supplied amount of water equal to 50% of
ET (E5) and g) Complete automated surface drip irrigation with supplied amount of
water equal to 100% of ET (A100).

Subsurface laterals were installed by using a special subsurface installer at a
depth of 0.45m under the soil surface. Polyethylene laterals of 20mm inside
diameter spaced 1.6m apart. The laterals were equipped with self-regulated and self-
cleaned emitters, spaced 0.8m apart and delivered water at a rate of 2.3L/h when the
operation pleasure level was between 0.5 and 1.0Atm.

The calculation of reference evapotranspiration (ET,) and the irrigation was
programmed by using evaporation pan class A methodology. That methodology was
used to calculate the amount of imigated water for the fully irrigated treatments
(E100 and Y100). The amount of water for the deficit irrigated treatments was
calculated as a percentage of the full amount of water. The amount of water for the
A100 treatment was determined by the rate of depletion of soil moisture as it was
recorded by a soil moisture sensor. The irrigation interval was preordained to be two

days while in the A100 treatment the irrigation interval was determined by the rate
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production of dry biomass was affected by the application of different amounts of
irmigated water and different irrigation methods. The energy balance is positive for
all treatments. The Y70 treatment tends to have greater energy balance compared
with the treatments A100, E50, E70, E100, Y50 and Y100, respectively. The ES0
treatment gave a quite high positive energy balance although only 50% of its water
needs were covered.

The study of the soil moisture measures showed that in the deficit subsurface
drip irrigation treatments the soil moisture was higher than the surface ones. Deep
percolation was not observed during the three-year research while in the ES0
treatment the soil moisture was enough during the anthesis stage when sorghum
scems to be more sensitive to water stress. Especially for the A100 treatment the
soil moisture fluctuated between 24% and 32% which are the operation limits of the
automated irrigation system. The study of root area measures showed that the
irrigation frequency did not affect the root distribution and length. The root
developed up to 50cm in length at least. Thus, the root was developed up to the
depth of the subsurface lateral, at least, while the maximum root density was
observed at the upper 30cm of the soil. The root area was 466m”; the maximum root
length was measured at 50cm deep while the maximum wide measured at 35cm.

The study of irrigated water use efficiency (IWUE) showed that the
subsurface drip irrigation applies the irrigation water more efficiently than the
surface one. Among the treatments, water use efficiency was higher in deficit
irrigated treatments. During the growing seasons of 2008 and 2009 the greater water
use efficiency was observed in Y70 treatment.

The economic analysis included a study of the gross profit, direct costs, direct
production costs and gross margin. As for the studied economical parameters, the
subsurface drip irrigation was exceeded over the surface one. The extra cost of
buying the equipment of A100 treatment does not affect the economy of the crop,
significantly, compared with the E100 treatment.

The study shows that implementation of appropriate cultivation techniques in
conjunction with the use of modern technology increase the economical benefit to
the farmer. Furthermore, taking into account the environmental benefits by reducing
the emission of pollutants and maintain carbon dioxide balance stable, it is

understood that the energy plant sorghum is a promising crop particularly when it is
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of soil moisture depletion. The average water savings between pairs of treatments
ES0-Y50, Y70-E70 and E100-Y100 was 18.7%, 16.7% and 9.4% respectively.
Especially for the A100 treatment, the average water saving during the years 2008-
2009 reached at 10.1% compared to the E100 treatment.

The modelling of crop production characteristics was done by using the
multiple linear regression methodology. The productive characteristics of the crop
were the height of central stem of the plant, the leaf area index (LAI) and the
production of dry biomass. The problem was multivariate and strongly nonlinear.
To solve this problem the non-linear model linearized by using the natural logarithm
(In) in all parameters and then to the linear model the multiple linear regression
method was used. The height of the plant, the LAI and the dry biomass were the
dependent variables (Y) while the independent variables were the irrigation (X)),
the sunshine (X3), the precipitation (X5), the temperature of the atmosphere (Xy), the
soil moisture (Xs), the relative humidity of the atmosphere (Xe), and the duration of
the day (X5).

The leaf area index (LAI) ranged lower in deficit irrigated treatments than
those who received a full amount of irrigation water including Y70 treatment.
Differences between the deficit irrigated treatments and fully irrigated ones were
significant. The statistical analysis of LAl measurements using the method SunScan
and the area-measured method by AutoCAD program showed that there were no
differences between the two methods. The leaf area index of the E100, Y100 and
Y70 treatments depends on irrigation and rainfall. However, the leaf area index in
the deficit irrigated treatments depends on irrigation and soil moisture.

During the three-year research differences in plant growth were observed.
Subsurface drip irrigated plants were higher than the surface irmgated ones.
Similarly, fully irrigated plants achieved higher growth rates than deficit irrigated
ones. Furthermore it is clear that the height of the plants depends on irrigation only.

The maximum biomass production was observed in fully subsurface drip
irrigated treatments. The mean maximum biomass production was observed in
Y 100 treatment. The treatments E70, ES0 and Y50 achieved acceptable dry biomass
production. No significant difference was observed between the E100 and A100
treatments, during the years 2008-2009. In addition, it seems that the dry biomass

depends on irrigation only. Energy production was affected in a similar way to the
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cultivated under low-input farming conditions, irrigated deficiently by using new

technologies and fully automated irrigation systems.
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