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MPOAOIOX - EYXAPIZTIEZ

Oa nbeda va euxoplotow Oegppd Tov K. KotoouAa NikoAoo, Emikoupo
KaBnynty Ttou Tunuotog Tlewtoviag dutkng Mapaywyng Kol AypoTikou
MepiBaAAovTog TOL [lMaveroTnpiov GOeoCcOAiOG TIOLU POL €JWOE TNV ELKAIPIA VO
0OoX0ANBw pe aLTO TO BEua KOBWCE Kal yia TNV TIOAUTIUN BorOsia TTou JoUu TIOPEIXE
oTnNV apTIOTEPN OPYAVWON TOUL TIEIPAUATOC, TN CUVEXH ETIICTNMOVIKI KaBodrynon Kal
NV ouyypagn Tng apoloac pyaaciac,.

Oa nbeha ermiong va euvxaplotow Tov Kabnynm k. Kwvotaviivo Kitta,
AlevBuvtr) Tou Epyaotnpiov MNewpylkwv Kotaokeuwv kal EAEyxou MepiBAAAOVTOC TOU
Tou MavemoTnuiov OeCCOAIOG yla TNV EUKAIPIO TTOU POU €3WOE VO EPYOOCTW OTO
Tiapartiavw Epyaactrplo, kabwg kal Tov Epeguvnt B' tou EBvikoU Kevipou 'Epeguvag Kal
TexvoAoyikrg Avamtuéng (EKETA) k. Owud Mmapt{dva, yio TN CUPUETOXN TOLG OTnVv
TPIMEAN ETUTPOTIN YA TN d10POwaoN NG EPyaciag autrc.

Emiong euvxapiotw 1daitepa tov k. HAia TMavvoko , yewrdévo, 0 OTI0iog
epyadetal oTO TIAQIOIO gpeuvnNTIKWV Epywv Tou EKETA ota BgppoknTIIA  TOU
Epyaotnpiov MNewpyikwv Kataokevwv kal EAEyxou MepIBGAAovVTOg 010 AypOKTINUO TOU
Mavemiotnuiov Ogcoaliag oto BeAeotivo, yia Tnv Porbela Tou KaBW¢ Kal yia TIG
TIANPO@OPIEC TIOL POV TTAPEIXE yIa TN dlEEaywyr] TOL TIEIPAUATOC.

TENOC Ba NOeAO va eLXOPICTAOW ISIATEPWC TNV OIKOYEVEIA OV OAAG KOl OAOUG
EKEIVOUC TIOL NTaV JITIAQ PO Kal he otAPIdav KOTA T SIAPKEIX TOU TIEIPAPATOC OAAG

KOl KOTA TN ouyypaer Tng mapovoag pyaciac.



MEPIAHWH

O OKOTIOC NG TTaPOoVCOC TITUXIOKNG EPYaaTiag ival va PEAETNOEI n cuxvotnta NG
apdevuong Ye Baon toug aIoBNTAPES NAIOKNG OKTIVOBOAIOG Kal OXETIKIG LYPAGCIAC TOU
UTTOOTPWHATOC KOl VO HEAETNOOUV Ol eTUOPACEIC TNG APOELONG CTNV OAVATITUEN Kal
OTnNV TIOPAYWYr USPOTIOVIKIG KAAAIEPYEIOC TOPATOC O LTTOCTPWHA TIETPORAUBAKA.

Na 1t odiefaywyr) TOU TIEIPAUATOC XPNOIPOTIOINONKAV OToIXEla omd Tov
METEWPOAOYIKO OTOBUO TIOU PBpPIoKETOlI €KTOC TOL BgpuoknTIiou, KABWC OO TOUG
aIoiNTNPEC NAIOKINCG OKTIVOBOAIOG Kol OXETIKAG LYPOCIOG UTTIOOTPWUATOC PECO OTO
OepPOKNTIO. ZT0 OEPUOKNTIIO EQAPUOCTNKAV dUO JOCEIC Apdevuan. H Tipwtn yivotav
ME Baon TNV NAIOKN aKTIVOBOAIa Kal n deVTEPN PE BACn TNV NAIAKT AKTIVOBOAIO Kal TN
OXETIKI LYPACIa LTTOCTPWMPATOC.

MpayuatortomdnKav HEIPOEIC TNG KOANEPYEIDG 000 a@opd To UYog Twv
PUTWV KOl TOV OpPIBPO TV QUAAWV KOl PETPACEIC TIOL APOPOVCAV TNV TIOPAYWYI)
dNAadn yia 10 YEGO BAPOC KAPTIOU, TO GUVOAO TWV KAPTIWV, TO CUVOAIKO XAwPO BApog
KOl TEAOC LTIOAOYIOTNKE 0 JEIKTNG TNG PUAAIKIC ETUPAVEIQG.

ATIO TO OTIOTEAECUATA TWV HUETPAOEWV BPEONKe OTI TO VEPOC TWV QPUTWV Kal 0
ApPIOPOC TWV QUAAWV dEV TIOPOULCIOCE OTATIOTIKWG ONUOVTIKY dla@OPA PETAED TwV
OU0 JIAPOPETIKWV dOCEWV ApPdELONC.

‘000 aopd 10 PYECO PBAPOC KOpToL, TA QUTIA TIou apdevovIav e Bacn Toug
a1o0NTPEC NAIAKIG OKTIVOBOAIOC KOl OXETIKNG LYPOACiag LTTOCTPWHATOG TIAPOUCiaaav
MEYOAUTEPO PBApog KapTIou ot oxéon ME T @UTA TIOL Oapdevoviav PE BAcn Tov
a1o0ONTNPa NAIOKIG OKTIVOBOAIAC.

To o0UVOAO TwV KAPTIWV/M2 OAAG KOl TO GUVOAIKO XAwpd Pdapog/m?
TIOPOTNPENONKE OTI €ival PEYOAUTEPO OTO QUTA TIOU OPSeVOVTIAV HE BACN TNV NAIOKN
OKTIVOBOAIO CUYKPITIKA HE TA QUTA TIou apdevovtav Pe Baon TNV NAIOKA aKTIVOBOAia
Kal TN OXETIKI LYPOCia LTTOCTPWHATOC.

TENOG 0 OEeiKING TNG QUAAIKNG ETIPAVEIOG TIOPOLCIOCE M avénon Kotd TG 6
TIPWTEC TIOPOTNPINOEI KAl OtV  TEAEUTAIO MEIPNON MEIWONKE €TEIdN  €YIVE
KOPU@OAOYNUA KOl a@aIpEBNKAV TA UTIOKEIPEVO @UAAO HETA TN OCUYKOUION TwWV

KOPTIWV TOPATOC TNG TIPWTNG Kal deVTEPNG TAEIKAPTIIAC.



KEDPAAAIO 1- TENIKH EIZAIQrH
1.1. Mevikd via Ta BgppoknTIa
Ta OegppoKNTIO €ival KAEIOTEG, OIO@PAVEIC KOTOOKEUEG TIOU O OKEAETOC TOUG
ATtoTEAEITal Ao OI1dePEVIa 1] EUAIVA JOKAPIO, KOAUTITETOI OTIO TIAQCTIKA QUAAO A
YUOAI TTou €xOouv oKOTiO T dnuloupyia 0060 TO duvVATOV TIIO EUVVOIKWV CLVONKWV
TIEPIBAAAOVTOC VIO TNV KOAAIEPYEID TWV QUTWV, ISIAITEPO O ETTOXEC TIOL TNV LTTAIBPO
auTO Ot CULMPAIVEL KOl OE TIEPIOXEG TIOU OEV Eival EVOEDEIYPEVEC YA TNV KOAAIEPYEIQ
KATIOIOU €id0uUg OTIC ETIIKPATOVOEC (QPUOIKEC OIKOAOYIKEG OULVONKEC.  ZKOTIOG TNG
XPNOIYOTIoINONG TwV BEPUOKNTIIWY OTNV TIOPAYWYH YEWPYIKWY TIPOIOVIWV Eival n
TpoTIOoTIOINGN N N PUBUICN TIOAAWV OTIO TOUG TIAPAYOVTIEC TOU TIEPIBAAAOVTOC TIOU
ETUIOPOUV OTNV aVATITLUEN KAl TIOPAYWYT] TWV PUTWV.
Me TO OEPHOKITIO YEVIKA:
> ATto@pelyovTal {NUIEC aTTO agpa, BPoxr, XIOVI KOl XOAAdl.
> Avaloya TOV  €EOTTAICPO  TOUL, TIOPEXETAL 1N duVATOTNTA PULUBMICNC TWV
TIOPAYOVIWVY TOU TIEPIBAAANOVTOC TNG KOUNG TWV QUTWV OTIWG: TNG aKTIVOBOoAIag, Tng
OeppotnTag, TNG LYPACIOG Kol TOL d10EEIdIOL TOU AVOPOKA PE APKETH OKpPIBEla.
> Mapexetal n duvatotnTa PLBUICNG Tou TIEPIBAAAOVTOC TNG PICOg TWV PULTWV
OTIWG: NG vypaciag, Tou 0&uyovou, TNG BEPUOTINTAC, TWV AVOPYOVWY BPETITIKWY
OTOIXEiWV Kal Tou pH, TTOU PE TN XProN KATAAANAWVY €30@IKWV UTIOCTPWHATWY N
LVOPOTIOVIKWV KOAAIEPYEIWV, HUTTOPOUV va @BACOULV PE OKPIBEIa TIC OTIAITACEIG TWV
PUTWV.
> Mapexetar n dLVOTOTNTA  ATIOTEAECHUATIKOTEPNG  @UTOTIPOCTACING ATIO
O0BEVEIEC KOl EVTOMUO, AOYW TIEPIOPICPEVOL XWPOUL KOl EEEIDIKEVMEVOU €EOTTIAIGHOU.
EmumAéov o€ €va BEPUOKNTIIO TIOU TTAPEXEL TN dLVATOTNTA OKPIBOUE PUBUICNCG TwWV
oLVONKWV TOL TIEPIBAAAOVIOG £TOI WOTE VO EVVOEI TNV avATTTILEN PLUTACBEVEILWV gival
TIOAU OTTOVIOTEPN OTT' OTI 0€ CUVONKEC IOV OgV TIAPEXETAI TETOIO dLVATOTNTA.
Jta OgppokATIO  OTIOU  yiveTtal akpIBAg puBPIoN TwWV TIOPAYOVIWY TOU
TIEPIBAANOVTOC TWV QUTWV, PTTOPEI va ETUTELXOEI:
> XPOVIKOG TIPOYPOUHATIONOCG TNG TIOPAYywWYyng aveEdaptnta ormo TIC KAIPIKEG

OUVONKECG TOL €EWTEPIKOU XWPOU



> AUENon tN¢g Tapaywyng Kol BeATioon TIol0TNTag AOYw TNG PEATIOONS Twv
OULVONKWV TIOL ETTIIKPATOUV PECO OTO BEPUOKNATIIO

> Mapaywyn TIPOIOVIWY PE XaunAO kootog (MavpoyiavvoTtouvAog, 2005).

1.2. Mavkooala Katavolixr BEPIUOKNTIOKWY EKTACEWV

H mtaykoopia éktaon to 2002 avnABe ota 15.000.000 otpeppata 1§ Tepimou 2
m2/ KATOIKO TN¢ yng. Ao autr tnv éktaon 1o 83,3% Ppioketal oty Kiva dnAadn
12.500.000 otpéppata (TOavov va TIEPIAAUBAVOVTAL KOl TA XOUNAG OKETTOOTPA). ZTNV
Euvpwraik Evwon (E.E.) vrmipxav 1.200.000 otpéppota Ogpuoknma f 1o 8% Twv
OEPPOKNTIIOKWY EKTACEWV TIAYKOOHIWG.

Maykoouia Aoirtév  (mAnv  Kivag yla Tnv  oToia o1 TtIAnpogopieg  €ivail
OUYKEXUMEVEG), UTIAPXOULV CUPPWVO HE Ta TEAELTaia otoixeia (2002), 2.500.000
OTPEPUOTA BgpuoKNTIiY , OTI0 TA oTtoia Ta 650.000 OTp. €ival LOAOPPOKTA KAl TA
1.850.000 otp. €ival ye KAALYN TTAACTIKOU.

e oxéon HE TO COUVOAIKO apiBud Beppoknmiwv Taykoouia (mAnv Kivag), ta
BOeppokATa NG E.E. KOAOTITOLV TO 48% QTIO TA OTIOIO T LAAOPPOKIA OEPUOKNATIIN
ATTOTEAOUV TO 62% TWV LOAOPPOKIWVY BEPPOKNTIIWV TOL KOOUOU KOl TO TIAOCTIKA TO
43% TWV TIAACTIKWY TOL KOGHOU.

‘000 a@opd Ta LOAOPPOKTIO BeppokNTa, oTnv Eupwrtaikr ‘Evwon n OAAavdia
KOTEXEL TNV TIPWTN B8€on pe 33% TOU CLVOAOUL KOl OKOAOLBOUV n IToAia pe 17%, n
loTtavia pe 13%, n Mepuavia pge 10% Kol Ol GANEG XWPEC PE MIKPOTEPO TTOCOCTA. X1
KOAULPMEVA PE TIAACTIKO BepPOKNTIIA, N loTtavia KATEXEL TNV TIPWTN 8éon pe 59% TOUL
OUVOAOU KOl OKOAOULBEl n Itaiia pe 26%, n FaAAia pe 6%, n EANGSa pe 4,5% evw
ETIOVTAL Ol AAAEC XWPEC ME TIOAD XOUNAA TTOCOCTA.

ATIO TO TIOPOTIOVW OCUMPTIEPAIVETAL OTl 0 TOTIOGC TWV BEPPOKNTTiLWV TIOU
XPNOIHJOTIOoIEITal OTIC JIAPOPEC XWPEG TNG E.E. e€aptdtal amo TI¢ KAIMOTIKEG TUVONKEQ
KABE Xwpag, TNV TEXVOAOYIKI TNG avATITuén, TA XOPOKINPIOTIKA TG OIKOVOMIag TNG Kal
OTI0 TN QUGN TWV TIPOIOVIWY TIOU TIAPAYOVTAl EKEl. Oa TIPETTIEI VO ONUEIOOVUE OTI N
EAGda O1t0 yevikd OUVOAO KOTEXEL HOAIC TNV 71 B€on evw €XeEl TIOAD EUVOIKEG

EQA@OKAIMATIKEG CUVONKEC YIO TNV TIOPAYWYr BEPUOKNTIIOKWY TIPOIOVIWV.



IXETKA HE TNV TIPOOPOPA OePUOKNTIOKWY TIPOIOVIWV OTIC Xwpeg g EE.
ONUEIWVOUPE OTI YEVIKA TO XEIMWVA UTIAPXEL EAANEIPN OEPUOKNTIIOKWY TIPOIOVIWV Kal
yivovTal ONUOVTIKEG EI00YyWYEG OTIO GAAEC XwpeC (KUPIWG MeooyelaKEG) evw TO

KOAOKQipI TTAeOvVaoua, To oTtoio e€ayetal (MaupoylavvoTtovAog, 2005).

1.3. O1 BeoaoknTTIaI EKTACEIC 0NV EAAGdQ

3TN XWPa POg Ol TIPWTEC CUCTNUOTIKEG EYKATAOTACEIG BEPUOKNTTiLwV EEKivnoav
To 1955 KOl OTtOTEAOUVIOV OTI0  UVOAOQ@POKIO BePUOKNTIO YO TOpaywyn
KOAWTIIGTIKQWV QUTWV. H onuUavtikn opwg eEATIAWGON TOUC apXidel YeTd 1o 1961, pe
XPNOIYOTIOINGN TOU TIAQCTIKOU @UAAOL TIOALAIBUAEVIOU WG ULAIKOU KOAALUYNG TwWV
BeppoknTTiv. H €UKOAION TIPOCAPUOYIC TOU UAIKOU QUTOU OE OTIOIOdNTIOTE OXAud
OKEAETOU KOl N XOUNAN TOU TIPN ETIETPEPOV OTOUC TIPOODEVTIKOUG KAAAIEPYNTEG (O€
TIEPIOXEC ME TIPWIPEC KOAAAIEPYEIEC) VO KOTOOKEUACOOULV HOVOl TOUCG BEPPOKNATIIA yia
TIOPAYWYH TIPWIPWY KNTIEUTIKWY, XWPIG va XPEIAloVIal JEYOAD KE@AAAIO. ApPyoteEpa
dnuiovpyndnNKav Kol OPKETEC PIOTEXVIEC KATAOKELNG OgpuoKNTIiwy, Ol OTIoiECg
BeAtiwoav onuavTIKA TIC KOTOOKELEC. 'ETOl TTAPATNPNONKE MO CNUOVTIKY OVATITUEN
TwV BeppoKNTiwy, Ta oTtoia £épBacav ota 46.441 otpéupata 1o 2003.

Z0UEWVA JE TA ATIOTEAEOUOTO TNG ETAo10¢ MewpyIKAG ZTATIOTIKNAG 'EpELVAC TOU
€toug 2007, n €KTaon Twv BEPUOKNTTILWV aveEPXETal oTa 44.731 OTPEPMOATA YO TNV
KOAAIEPYEIO TWV AOXOVIKWV, VW YIA TNV KOAAIEPYEID AVOOKOUIKWVY (QUTWV OVEPXETAI
ota 3.857 otpeppata (EOvikr Ztatniotikn YTinpeoio EAAGO0C,2007). Zinv EAAGda n
Kprtn KOTEXEl TO PEYOAUTEPO TUMNMO TNG KOAUVUMPEVNG EKTOONG O BEPUOKNTUA UE

TI0G0GTO Tiepitou 39% (oxnua 1.1 B).
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SuT. Tteped

23%
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39%

Zxnua 1.1: (o) Ektoon BgpUOKNTIIOKWY EKTATEWY 0T To 1960 £w¢ 1o 2007 (MnynR: YToupyeio

lewpyiag), (B) Mewypagikn KAatavoun Twv BEPUOKNTIIOKWY EKTATEWY aTnv EANASa ag TT0000TO

NG OLVOAIKNG £kTaong (Mnyn: YTmoupyeio Mewpyiac).

Ta KUPIOTEPA €idN TIOL KAAAlEpyoLvTal atnv EAAGOa 010 BegppoknTo €ival n

Topata (50%) kal To ayyoupl (25%) amd Ta AaXOVOKOUIKA, Ta YAOOTPIKA @QUTA, TA

YOPUE@OAAO KOl TA TPIOVTIAQUAAA ATIO TA AVOOKOUIKA.

H yewypa@IKf KOTOVOMI TwV OgpUOKNTIIWV KOl KOANEPYEIWV OTN XWPOA MO

Ttapouaiadetal atov lMivaka 1.1.

Mivokag 1.1: Tewypa@IKr] KOTOVOUN TwWV EYKATECTNHEVWVY OTN XWPO HAG BEPUOKNTIIWY Kal

KaAAiepyelwv ae otpéupata (Youpyeio Mewpyiag, 2003)

Kpnm
MeAomtdévvnoog
Kevipikn
Moaokedovia
NOITIEC TTEPIOXEC
ZUVOAO XWPOg

Moooato (%)

MAooTIKA

19623
6298
6424

9975
42320
99,2

177
49
8

104
338
0,8

Knmeutikd

YoAO@poKTa

>0UvoAo

19800
6347
6432

10079
42658
100

Mocooto(%)
46,4
14,9
15,1

23,6
100
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Meploxég Xwpag

Kpnm
MeAoTtdvvnoog
Kevipikn
Mokedovia
N\OITIEG TIEPIOXEC
ZUVOAO Xwpagq

Mocoaoto (%)

Mivakag 1.1 (Zuvexelo):

BeppoknTTiwy Kal KOAAEPYEIWV o€ aTpéupata (YToupyeio Mewpyiag, 2003)

MepIoxEC XWPOG

Kprm
MeAomovvnoog
K. Mokedovia

N\OITTEC TIEPIOXEC
Z0UVOAO Xwpag

MNMocooto(%)

MAooTIKG
409
87
74

692
1262
33,4

MAooTIKA

20032
6385
6498

10067

43582

93,8

AVOOKOUIKA

YoAO@poKTa Z0OvoAo
412 821
202 289
297 371
1610 2302
2521 3783
66,6 100

Z0Ovoio
YoAOQpOKTa >0volo
589 20621
251 6636
305 6803
1714 12381
2859 46441
6,2 100

Mocoato(%)
21,7
7,6
9,8

60,9
100

Mocoato (%)

44,4
14,3
14,6
26,7
100

FeWVPOQPIK  KOTOVOMN] TWV EVKATEOTNUEVWVY 0T  XWPA  HaG

H péon OTPEUMATIKI] ATIOd00N TWV BEPUOKNTIIOKWY KOAANIEPYEIWV E€ival caQW(

MEYOAUTEPN OTIO TNV ATIOd00T NG LTTAIOPIOC TTAPAYWYNC. EVOEIKTIKA QVA@EPETAL TIWG

N armodoon NG TOPATAC PTAVEI TOUG OEKO TOVOUC OVA CTPEHPMA, OTTOd0an TIOU €ival

JIMTAGOIO TNG ULTIaIBplag Tapaywyng. A&idel va onueiwdei ot otnv OAAavdia n

aTtodoan TN¢g TOUATAC TAVEL Toug 60 TOVOUC ava CTPEUA.
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1.4. MooBAnoata Twv BOIOKNTIIOKWY KOAAEPVEIWY oTnV EANGdO

ZNUEPQ, N TIOPAYWYN] TIPOIOVIWVY UTIO KAALYN €ival 1IBIITEPA EVEPYEIOBOPA ME
TNV TAUTOXPOVN EMIBAPLYVON OTIO TN XPMON XNMIKWVY TIPOCTOTEVTIKWY, AITTACUATWY KAl
ATIOAUVHOVTIKWVY €dA@OULC. Mo va yivel n Tiapoywyr BEPUOKNTIIOKWY KOAAIEPYEIWVY TTIO
@IAIKI] OTO TIEPIBAAAOV KOl TIIO AVIAYWVIOTIKY, 8a TIPETIEL

N £QapUOCTOUV TEXVIKEG OTIWG 0 0POOAOYIKOC OXEDIOOUOC NG KOTAOKELNC, N
BeATicoon NG XPrioNg TwvV CuCTNUATWY Bgpuavong, N XprHon ATiwv PHopEwV
EVEPYEIOG KOl CUOTNUATWY €E0IKOVOUNONG €vEPYEIAC Ol OTIoie¢ Ba
BeATiwOOOLY TNV EVEPYEIOKI) OCULMTIEPIPOPA TOL OgpuoknTiov kKol Ba
TIEPIOPICOLV TNV KOTAVAAWGT] EVEPYEIAC.

Na €@APHOCTOUV TEXVOAOYIEC OTIWG CWOTOC (QPUOIKOG OEPIOUOG , CLUCTHHOTA
OULVAMIKOU AEPIOPOL , dPOCICUOU KOl gKiaong o1 oTtoieg Ba Ttapateivouv TN
AEITOLPYia TOL BgpuoKnTTioL KOTA TN BepPn TIEPIOdO TOLU KOAOKAIPIOU KAl Ba
KOTOOTIO0ULV €101 T BEPUOKITUA TTIO AVIOYWVIOTIKA.

To ONUOVTIKOTEPO TIPOPBANHA TwV BEPUOKNTIILWY, KATA TN SIAPKEIN TOU XEIHWVA,
gival n diaxeipion TNG vypaacioag Kal Kupiwg N Peiwan TNG LYPNAAG OXETIKAC LYPATIAC.
Mo OouyKeKPIUEVA, O OEPPOKNTIA TA OTIOIO €ival KOAUMPMPEVO HE CUMUPBOTIKA ULAIKA
KAALYNG, OnNMIOLPYOUVTAl UYPOTIOINCEI ME MOPPN OTAyOVWY OTNV  EC0WTEPIKN
ETUPAVEIO TOU KOAUPPOTOG, AOYW NG SlOTIVONG TNG KAAANEPYEIOG Kal TNG €EATUIONG
aTto 10 £00@o¢. Ol TTapAayOPEVOL LAPATUOI TTOL LYPOTIOIOUVTAI GTO KAAUMMO PE HOPQN)
OTAyOVWV €XO0UV ¢ OTIOTEAECMPA TN HEiwon tng SIEAELONCG NG AKTIVOPBOAIAG amo ta
LAIKA KAALWYNG €EAITIOG TNG EOWTEPIKIG OVAKAOGCNG KAl TNV TITWAOTN TWV 0Tayovwy, TI0U
dNUIOLPYOUVTAl OT0 E0WTEPIKO TOU KOAUUPOTOC OTIO TIC ULYPOTIOINCEIC, TIAVW OTd

PUTA, JE CUVETIEIN TNV AVATITUEN MUKNTOAOYIKWV aaBevelwv (MavwAapadkn,2008).
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1.5. Yodpottovia
1.5.1. Tevika via TNV vdpOoTIOVIa

H KOAAEPYEIO TWV KNTIEVTIKWVY QUTWV KAl TWV OPETITWV avBEwv otnv EANGDQ,
OTNV CUVIPITITIKN TIAEIOVOTNTO TWV BEPUOKNTIIWY, YIVETOI OTO QUOIKO £€30@OC I OF
BeATlwuEvo e TIPOCONKN OPYAVIKIG OuCiag.  Z& TIOAAEG TIEPIOXEC TOU KOGOHOU
EQPOPUOLETAl EKTETOPEVO KOl 11 AVESAQPOC KOAAIEPYEIA I LOPOTIOVIKI] KOAAIEPYEIN
(PUTWV OTNV OTIoix, EKTOG OO TN PUBUION TOU TIEPIBAAAOVTIOC TNG KOWNG, Yivetal
PLBUICN Kal TOU TIEPIBAANOVTOC NG pilac.

Apa Aoirtov n vdporttovia Ba pTtopoloE va OpIoTEl N OTTIoIOdNTIOTE PEBOSOU
KOAAIEPYEIOG (PUTWV TIOU OEV EXEl OXEAN ME TO PUOIKO £€00@OC N UE €ISIKA PEiypOTa
€0APOLC. AVOQEPETAl MEPIKEC POPEC KOl WC TEXVNTA KOAMEPYEID KOl AVEDAPOCG
yewpyia. O TeAevutaioq Opog XPnOolJoTIolEiTal 1IdIaITEPO , OTAV XPNoiPoTToIouVIal
OPYOVIKA | GAAO Un adpavr] LTTOCTPWHATO.

Me tn pEBOOO TNG LAPOTIOVIOG T PLTA KOAAIEPYOUVTAl €iTE TIAVW O TTOPWAN
adpavr] LTTOCTPWHATA OTO OTIOIA TIPOCTIBEVTAI OPETITIKO SIAALUA 1] O OKETO OPETITIKO
SIGALPA. To BPETITIKO SIAALMA €ival Eva apald LAATIKO SIAAUMA OAWV TWV BPETITIKWYV
OTOIXEIWV TIOU €ival amapaitnTta yia Ta QUTA. Ta Bpemukd oToiXeia Ppiokovial
SIOAVPEVA OTO VEPO KATA KAVOVO W¢ IOVTO avOpyavwy OAATwv, PE e€aipean 10 Boplo,
TO OTIOIO TIAPEXETAl WC €LAIAALTN avopyavn XNMUIK évwon (Boplko 0&L), Kal Tov
oidnpo, 0 OTIoI0g TTAPEXETAlI HPE HOPYPN EUSIGAUTWY OPYOVIKWY XNHIKWV EVWOEWV
(d1d@opol TUTTOI XNAIKOU O13rPoU).

H udpOTIOVIKI] KOAAIEPYEIQ E€ival HIO OIOPKWCE ETIEKTEIVOUEVN dpaocTnPIOTNTa,
d10Tl Ye TN PeATioToTtoinan Tou TIEPIRBAANOVTOC TNG Pidag TTou eTUTLYXAVEL, avEavovTal
Ol aTT0d00EIG TWV PUTWV KOl BEATIWVETAL N TIOIOTNTA TWV TIAPAYOUEVWV TIPOIOVIWV.
EKTOC autwv Opwg TTIApEXEL TN dLUVATOTNTA VA KOAAIEPYNOOULV QUTIA CGE TIEPIOXEG ME
TIOAD KOKNAG TTO10TNTAG £0A@N (TTOAU OAATOUXA, TIOAU OUVEKTIKA KATT) | € BE0EIC XWPIG
KOBOAOUL (PUOIKO £30QOC.

MeviKA yia TN owaoTh avartuén Twv QUTWV Eival amapaitnto atn pida toug va
UTTAPXElL AEOoVO 0&LYOVO KAl TOUTOXPOVA APOOVO VEPO TIOL VA EXEl SIOAUVPEVA TA
aTtapaitNTa avopyava BPETITIKA OTOIXEIO OTn OWOTH TOUCG avaAoyia. ZTn CULMPBATIKN
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KOAAIEPYEID €3AQOUG OUWC, OUTOC 0 CUVALACHOC devV €ival EUKOAO va ETUITELXOEI
J10TI OTIC TIEPICCOTEPEC TIEPITITWOEIG, 000 TIEPICCOTEPO VEPO LTIAPXEL, TOCO AlYOTEPO
ofuyovo MEVEL, Kal QVTIOETO, PE OTIOTEAECPO TIOTE TO €va KOl TIOTE TO GAANO VO
Bpioketal og EAAEIPN. ZT0 €30(QOC TIPOKUTITEI KAl TO TIPORANUA TNG d1aBECIUOTNTAG
TWV avVOPyavwv BPETITIKWY OTOIXEiwv ot pida Tov @UTOUV. MapoAo TToU gPEIC PTTOPEL
VO TIPOCBOETOUPE avOpyava BPETITIKA OTOIXEID OT0 €00@O¢, autd dgv eival Tavia
apeoweg dloBeoipa ot pida, yioti decpeVOVIAl OTA CUCTOTIKA TOu €3A@OUG 1
OUOKOAQ METOKIVOUVTOI GTNV TIEPIOXN NG Pidag. Me TIC LOPOTIOVIKEG KOAAIEPYEIEG TA
TIPOBAApaTa  autd AOvovtal pe T pLBPION TNG TPOEOdOCiag Tou BPETTIKOL
SIOAUUATOC KOl TN XpnolpoTtoinon (o€ O0eg TIEPITITWOEI XPNOIPOTIOIEITal OTEPED
UTTOOTPWHO)  LAIKWV  PE  TIOAU  LPNAO  TIOpwAEC KOl  XNMIKA  adpavwv

(MaupoyiavvoTtouAog, 2006).

1.5.2. MAgoveKTNUATO iNC LOPOTIOVIKNG KOAAIEPVEIOK

H UOPOTIOVIKI KOAAIEPYEID PUTWV TTOPOLCIALEl TTANBWPA TIAEOVEKTNHATWV.

1) MapéExel ) duvaTOTNTA VO KAAAIEPYNOBOUV UTA Ge TIEPIOXEG OTIOL TA £0A@N TOULC
dev €ival KATAAANAA Yyl KOAAIEPYEIA, AOYW KOKNG TIOIOTNTOC TOU €3A@OULCG (TTOAD
OUVEKTIKA 1] oAATOUXO KATL), ] O€ TIEPIOXEC PE TORAPEC EQAPOYEVEIC NTOEVEIEC.

2) Ta @UTA aTTOAANGCCOVTaIl ATIO TIC OCOEVEIEC KAl ETUTIAEOV OV LEICTAVTAL N AVAYKN
ylO aTtoOAUPavVan, T0 KOOTOG TNG OTIoiag €ival GnUavTIKO.

3) Aev vgioctavtal n avaykn ylo KotammoAépunon Qdaviwv Kal dla@opwy  GAAWVY
TIOPACITWY KATI TIOU CUMPBAAAEL OTN PEIWOT TOL KOGTOUCG TTIAPAYWYTC.

4) ZUPBAAAEL OTNV ATTIAOTIOINGCN TOU TIPOYPAUMATOC TWV Jla@OPWV EPYACIWV KOl GTOV
TIEPIOPIOHPO TWV XEIPWVOKTIKWV EPYACIWV TIOU OTIAITOUVIOL KOTA TNV KOAAIEPYEIQ
OTIWG N Apdeuan, N KOAAEPYEID TOU €OAPOULCE K.d., KABWC AUTEC MEIWVOVTAl CE
OnNMAVTIKO apiBuo.

5) Alvatal va eTITELXO0UV PEYOAUTEPEG ATIOOOCEIC KAl BEATIWVETAL N TTOIOTNTA TWV
TIOPAYOHUEVWVY TIPOIOVIWV.

6) H KOAAIEPYEID TWV @QUTWV TIPOAYUOTOTIOIEITOI Ot €va TIEPICOOTEPO EAEYXOUEVO

TIEPIBAANOV (TIX EAEYXETAIL TO TIEPIBAAAOV NG PIdag, 0 XPOvog ApdELONG Kal AiTtavang
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KATY). EI0IKG OTaV N KOAAIEPYEIQ AQUPBAVEL XWPA 08 BEPPOKITIIO EAEYXOVTAL ETUTIAEQV 0
PWTIOHPOC, N BeppoKkpaaia, n vypaacia kai n cUCTACT) TOU OEPQ.

7) Emutuyxavetal e€0IKoOvOunan VEPOU Kal BPETITIKWY OTOIXEIWV, YIaTi Tieplopidovtal ol
OTTWAEIEC OTIO ETTIPAVEIOKECG SIOPPOEC Kal Babid digicduaon Tou vepoUu aTo £5A(OC.

8) ATTto@eUyETal N PUTIOVON TOU UTIOYEIOU LOPOEPOPOL OpPIfovTa OTIO TA LTIOAEIPUATO
AITTOCPATWY, IB1AITEPA OTA KAEICTA CLCTIUOTA.

9) H BpEYn twv QUTWV gival OKPIPNC Kal Ta OPETITIKA CUCTATIKA BpiocKovtal o€ EDKOAQ

TIPOCANPIPEG VIO TA QUTA PHOPPEG.

1.5.3. MelovekTniiaTa TIK LSPOTIOVIKTK KOAANIEPVEIOG

Katd tnv epappoyr] g Opwg N LOPOTIOVIA TIOPOLCIALEl KAl KATIOIO UEIOVEKTHUATA.

1) To apXIKO KOOTOC €yKATACTAONG €ival LPNAO KAl ETUTIAEOV ATIAITOUVTIAI AUENPEVEQ
TEXVIKEC IKAVOTNTEC YO TNV €yKATACGTOON.

2) ATTaITEiTal TIPONYHEVN TEXVOAOYIQ.

3) Av Ta @UTA TIPOCPBANBOUV OO KATIOI ACBEveId Twv PILwV | VNUOTWOEIC TOTE N
€EATIAWON TIPAYUATOTIOIEITAl YPYOPd 18i¢ OTA KAEIOTA CLCTHHUATA.

4) Eival oxeTIKA euaicONTA CLOTAPATA, XWPIC PEYAAEC AVOXEG ADBWV.

5) MNa €éva KOAO OTIOTEAECHA ATTAITOUVTAIL TIEPICCOTEPEC ATIO TIG CLVIBEIC YVWUTEIG TOU
KOAAlEPYNTH.

6) H Tpocappoyny ylo KATIOIEG TIOIKIAIEG @UTWV OTIC CGUVONKEC TNG LOPOTIOVIOG
aTtaITtovV €peuval.

7) Ta @uTA avTidpolV ypriyopa OTav LTIAPXEl dloKUUAvon otn BpEYn, CUVETIWC O
TIOPAYWYOC Ba TIPETIEI VO TIOPOKOAOUBOEI Ta QUTA KABE PEPA KOl ETUTIAEOV Ba TIPETTEL

Va EAEYXETAl OVA TOKTIKA dlaoTruata n oOvBean Tou BPETITIKOL SIAAVUATOC.

1.5.4. TAeovekmjilota - UEIOVEKTAIIOTA KAEIOTOU KOl QVOIKTOU U3POTIOVIKOU
auamuaxoc

‘Eva udpoTIOVIKO oUOTNUO OVOPAZETAl aVOIXTO, OTaV TO HEPOC TOL BPETTIKOU
SIOAVATOC TIOU ATIOPPEEl WC TIAEOVALOV ATIO TO XWPO TwV PILwV OeV GUAAEYETAI OF
KATToIa OEEAPEVH] WOTE VA ETIOVAXPNCIUOTIOINBEI OAAG ATTOPPO@PATAL OTIO TO £00QOC N
OUAAEYETAIl KOl OTIOPPITITETAI EKTOC TOL OgpuoknTiov. Ta CLUCTAHOTA AUTA £XOULV TO

16



TIAEOVEKTNMO OTI €ival TTOAD ATIAN N €yKOTACTAOT TOUG KAl yI' OLTO KUPIWG £X0OLV YiVEl
eLPEWC dladedopéva. Emiong KATI GAAO TTOU Ta KOBIOTA Xprioipa €ival OTi To OPETTTIKO
dlIGAupa TIOU  XOopnyesitar ota @UTA €xel TTAvia otabepr) ovotaon. EmmmAéov
TIOPOUCIAJOLV PIKPOTEPN €LAICONCIO TNV OAATOTNTA TOU XPMNOIPOTIOIOUPEVOL VEPOU
apdeuong KaBwC ETTIONG Kal Ot oLOTAcn Kal To €id0¢ TOU LTTOCTPWHOTOC. Mapoia
auTA €X0ULV €va PBACIKO MPEIOVEKTINUO TO OTIOI0 €ival OTI éva TTOCOOTO TOL BPETTIKOU
SIOAUPATOC, TO OTIoio pTTopEi va eival 15-20% armd auto TIOU TIPOCTIBETAl PJE TO VEPO
Mg apdeuong, OTIOPPEEl KABE @OPA HE OTIOTEAECHO VA  UTIAPXEL OIKOVOUIKN
eMIBApLVON yla TNV ETIXEIPNON KAl KOT ETEKTACT YlO TOV TIOPAYWYO AV KAl QUTO
MTTOpEl va 1000TOOUIOTE a0 TO MEIWHUEVO KOOTOC €EOTIAICPOU. ETUMALoV, €MEIdn
ouvnbw¢ auUT n OoTopPPON OTIOPPITITETal OTo £00@OC, TIPOKOAEI puUTIOVON TOU
TIEPIBAAAOVTOC KAl IDIAITEPO TOL LTIOYEIOL LAPOYOPOL opilovTa.

KAeloTd avTiBeta KaAgital éva uOPOTIOVIKO CUCTNUA OTAV TO ATIOPPEOV OPETTTIKO
SldALpa amd To XWPOo Twv PILWV CUANEyeTal Eavd oe Oe&apEVH, OVOAVEWVETAI,
OUUTIANPWVETAIL, dIOPOBWVETAl WG TIPOC TO pH Kal TNV NAEKTPIKI] AYWYIHOTNTA KAl PE TN
Bonbela piag avtiiog odnysital Eava ota @UTA TIPOC ETTAVAXPNOIPOTIoINGN, dNAadn
E€XOUME AVOKUKAWGT TOU OPETITIKOU SIOAUMOTOC TIOU TIEPICCEVEL. ZE AUTO TO CUCTNUA
ETUTUYXAVETAl HEiWON TOU KOOTOUG AEITOLPyiag KOBWC UTIAPXElL MEIWMEVN
KOTAVAAWOT VEPOU Kal AITIOOPATWV KOl KOTA CUVETIEID OEV PUTIAiveTal TOCO TO
TIEPIBAANOV OTIO TIC OTIOPPOEC BOPETITIKOU SIOAVUOTOC O OXEON ME TA OVOIKTA
OoLUCTNPOTO. Z& avTiBeon €XEl TO MEIOVEKTNUO NG 1dIAiTEPNG €valocOnaiag Tou
OULOTNHOTOC KAl TOU KiVOLVOU EEATIAWONG OOOEVEIV OTNV KOAAIEPYEID PECW TOU
OVOKUKAOUPEVOU OpEeTITIKOU SIOAUPOTOC, OV OUTO OV OTIOAULMAIVETAL, OKOPN KOl av
MOAUVOEL €va QUTO av Kal AUTO €ival dLVATOV VA AVTIMETWTIICOET epappoloviag oTo
oVOTNUA PIa XNMIKN oucia. Katd ouveTtela TIPOKUTITEI TO LYNAO KOOTOG TTEVOLONC YIO
TOV €€OTTAICHO OTIOAUPOVONG TOU ETTOVAKUKAOQOPOUPEVOL BPETITIKOU SIOAVUATOC KATI
TO OTIOI0 OTIOTEAEl TIEPIOPIOTIKO TIOPAYOVIO OTNV €EATIAWON OUTOU TOU TUTIOU
ouotiuatog. Emiong, o puBuog amoppo@nong vepol Kal BPETITIKWY OTOIXEIWV OTIO TA
@UTA dgv €ival OoTaBePOC OANA METORAAAETAI AVAAOYO HE TO €idOC Kal TO OTAdIO
avamtuéng Tou @LUTOU (EKTAOT @UAAIKNG ETUPAVEIAG), TA KAIMATIKA Oedouéva
(Beppokpaacia, OXETIKN LYPACIa, NAIOPAVEIO KATI) TIOU ETIKPOTOUV Of €va OEQOPEVO
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XPOVIKO dIACTNUA KATL. ETIOPEVWC 0 OYKOG BPETTITIKOU SIOAUMOTOC TIOU TIEPICCEVEL KAl
OTTOPOKPUVETAL aTIO0 TO0 PI{OCTPWHA PETA TN XOpNynon Tou oTa @UTA KOBwWC Kal ol
OUYKEVTIPWOEIC DPETITIKWVY OTOIXEIWV TIOL TIEPIEXOVTAI G€ QUTO JIAPEPOLV KABE Popd.

Kotd ouvéTtela, ol TTooOTNTeEG VEPOU KOl BPETITIKWVY OTOIXEIWV TIOU TIPETIEL va
TIPOocoTEBOUV 1o SIAALPA aTtoppPOoNC dev ival oTaBePEC Kal yI' AUTO devV PTIOPOUV va
KOBOPIOTOUV €K TWV TIPOTEPWV. Z& KOABOE TIEPITITWON OPWE, YIO va €ival EQIKTN Ao
TEXVIKN KOl OIKOVOMIK] Atmoyn 1 avoKOKAWGON Tou  JIOAUUOTOC QATIoppong, N
OUUTIANPWOT] TOU HE TIC KATAAANAEG TTOCOTNTEG VEPOU KOl OPETTIKWY CTOIXEIWwV Ba
TIPETIEL VA YIVETOI QUTOPOTA JE TN BorBeIa KATAAANAOL EEOTTAICHOU.

TENOG €Tteldn] amd TA IOVIO TIOU TIPOCEPEPOVIAL PE TO OPETTTIIKO SIAALHPO OEV
attoppoouvIal OAd, OAAG KATold omd autd, Omw¢ To Na, Tapauévouv oTo
OVOKUKAOUMEVO BPETITIKO SIAAUMA PE OTIOTEAECHO VO CUCCWPEVOVTAI CUVEXWC. AUTO
EXEl WG ATIOTEAEC PO VO ALEAVETAL CLVEXWC N OAATOTNTA TOU BPETITIKOU SIOAVPATOC HE
OUVETIEIO VO UTTAPXOUV OPVINTIKEG ETUTTTWOEIC OTNV KaAAIEpyela (T{wptlog, 2011).
1.5.5. Y3poTiovika cuoTthiiata
‘Eva OAOKANPWHEVO UIPOTIOVIKO CUCTNUO OTIOTEAEITAI OTTO:

1 To cUOCTNUO TIOPOOKEUNC KOl EAEYXOUL TOU BPETITIKOU SIAAVPATOC TIOU TPOPOJOTEI
TNV KOAAIEPYELQ

1 To cOoTNUa apdeuong

1 TO LTTOCTPWHO KAl TO CUCTNHUA OTAPIENG TNG KOAANIEPYEIOG

1 To cLOTNUO ATIOADHAVONG TOL BPETITIKOL SIAADUATOC

1.5.6. Mapackeur] BPeTTTIKOU SIOAVIATOC,
Vv vdpoTiovia, BPETTIKO SIAAUPA KOAEITOl TO UOATIKO CUCTNHA TIOU TIEPIEXEI
ME TN HOP®N 10VIWV OAO EKEIVA TO BPETITIKA OTOIXEIQ TIOU €ival amtapaitnIa yia In
owaTr BpEYn Twv QUTWV.
To c0OTNUO TIOPOACKELAC TOL BPETITIKOV SIOAVPATOC TIEPIAAUPBAVEL:
e TNV EYKATACTOON TIOPOXHC VEPOU (YEWTPNOT, OUVOECT PE APIEVTIKO KATI)
e Ta @iATpa
e 1 de€apuevr avApeiEng (MOvo oTa KAEIOTA LOPOTIOVIKA CUOTHHOTA)

e TO JOXEeiO TTLKVWV SIOAVUATWV
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H oOvBeon Touv BPeMTIKOU SIOAVUOTOC TIPOKUTITEL OTIO TNV APAiwaon, PE TO VEPO
NG Aapdeuong, TILVKVOTEPWV OIOAUPATWY, OTIOU TA TEAELTAIO TIEPIEXOLV TNV
ATTAITOUEVN avOAOyia BPETITIKWY OTOoIXEiwv. Ta TIUKVOTEPA dlOAUHOTA OVOPAlovTal
MNTPIKA SIOAVUOTO Kol TOTTOOeTOUVTIOlI 0 SOXEIO T OTIoia £X0LV Xwpnukotnta 100-
1000 Aitpwv. Zuvnbwg utmdpyxouv Tpia doxeia (AB kal I &K Twv OTIOIWV TO TIPWTO
TIEPIEXEI TA 0&EA VITPIKO AAOC KOl XNAIKOC GidnNpog Kal 0To TPITO d0XEI0 UTIAPXOoUV OAd
TO GAANO OTOIXEIO. ZTn OUVEXEID E€iTe TTOPEPRAAAETAN I de€apevr] avapelEng (ota
KAEIOTA cuoTnUaTa) €ite n avaueign yivetalr atnv d1adpopun Tou vePoU HECO OTOV
OWANVa TPoPod0aCiag (OTA aVOIKIA CUOTHUATA).

2NV TIEPITITWON TIoU UTTIAPXEL deapevn] AVAUEIENG TA PNTPIKA dlOAUUOTA aTto TA
doxeia TTUKVWVY SIOALVPATWY Padi e TO KOBAPO VEPO Kal TO SIAAUPA TIOU ETIICTPEPEL
OTI0 TA @UTA 0dNYOUVTAl KAl AVOPEYVOOVTOL Ot OEEAPEVN] QVAUEIENG. ZTn OeEAMEVN
TPOPOJ0CIiag TOU OPEeMTIKOU  JIOAVUOTOC €ival ammapaitntog 0 €AEyX0C NG
aAywyIuoTNTOC Kal Tou pH Tou BPETTTIKOU SIOAVPATOCG. AUTO YIVETOI PE KATAAANAOULC
a1o0ONTNPEG 1 YE POPNTEC OCLOKEVEC.

JmV GAAN TIEPITITIWON TA AITTOVIIKA OToIXEia ekyxUvovtal KateuBeiov ot1o
OPOEVTIKO OIKTLO. ZT0 TEAOG TIPAYHUATOTIOIEITAlI AUTOPOTOC EAEYXOG TNG AYWYILMOTNTOC
Kol Tou pH tou dIOAVUATOC.

Ze KABe mepITIION €ival avayKaio va uTtdpxouv @IATpa T0C0 yia Tov KaBaplopo
TOU VEPOU dAapdeuong 000 KAl yio TOV KOBOPIOHO TwV OPETITIKWVYV SIOAVUATWY OTto
TUXOV aKOBapaoieg. TEAOC UTIAPXOUV TPOPODOTIKEC OVTAIEG TIOU OTEAVOUV TO OPETITIKO
SldAvpua pe TN Bonbela aywywyv ota QuUITA.

Mo 10 @UTO NG TOopATACG TO €TIBUPNTO pH eival 5-6,5 Kal N AAATOTNTO OTN

TIEPIOXI] TOL PIOCTPWHATOC OEV TIPETIEL Va EeTiepvA Ta 3 dS/m (KavdnAa, 2010).

1.5.7. Moootnta vepou

H 1ocotnta 1ou vePOU TIOL XPEIAZETAl TO KABE @LUTO €e€apTdTal OO TIG
KAIMOTIKEG OUVONKEG TIOU ETIIKPOTOUV OTO EVOEPIO MPEPOC TOUL QUTOU KOl OTIO TO
OUVOAIKO @UAAWMPO. O pubpog KOTaVAAWGNG VEPOU MEIWVETAL OTAV ETIKPOTOUV
OUVONKEC ULVWNANG vypaciag, XOPNAOU @WTICPOU KAl XapnAng Oepuokpaciag. H
KOTOVAAWON TOU VePOUL €gival ouVOedEPEV PE TO OTASIO OVATITUENG TOU (PUTOU
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(MEyeBOC), nNAIOKN OKTIVOBOAIQ, OXETKI] ULYypOCia KOl TNV Kivion Tou avéuou

(Xpioto@opov,2011).

1.5.8. Moiotnta vepou

H 1T010TNTO TOL VEPOU TIOL B TIPETIEL VO EAEYXETAI KATA TN dnuioupyia piag veag
OEPPOKNTIIOKIG EYKOTAOTOONG ETIEION TO VEPO XOUNANG TToioTNTAC €ival SUCKOAO va
METATPATIEI 0 VEPO LWNANG TIOIOTNTOC. TO VEPO TIOU XPENOIUOTIOIEITON YTTIOPED va
TIPOEPXETAL ATIO Bpuorn, TINyddt i vepo Bpoxng. Mpiv T Xpron oto vePOo Ba TIPETIEl va
yivel avaAuan yia va eAeyxBei av TepIEXEl OAQ TA ATIAPAITNTA AvOpyava CTOIXEIa Kal
1I0VTA KOBwW( KAl TO pH Kal N 0AKOAIKOTNTA. XWPI¢ TIC TIApATIAV® TIANPO@Opieg Ba eival
OUOKOAO VO TIOPOCKEVOOTEI TO ATIOPAITNTO BPETTIKO SIAALPA. H TTOIOTNTA TOL VEPOU
€EAPTATAl ATIO TN CULYKEVIPWOT] TwV SIAAUTWY CTOIXEIWV Kal TNV TIapouaia PBIOTIKWY
OPYOVIOHU®WV. Z€ HIO OAOKANPWPEVN avaAuon Ba TIPETIEL va TTAPOoLCIAlovTal Ta avIovTa
KOl Ta KOTIOVTA, divovtag 181aitepn TIPOCOoXA OTNV OAOTOTNTA, TNV OAKAAIKOTNTO Kal
TNV TO&IKOTNTA TWV IOVIWV 1] OTIOI0 O@EIAETAL GTNV LTIEPBOAIKI] CUYKEVIPWON VATPIov,

Beiou Kkal xAwpiou (Xploto@opou,2011).
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1.5.9. ZuoTtAoata apdevong

Mevikad Ta cuoTPATA APOEVONG METAPEPOLV TO VEPO OTA PUTA. TN LOPOTIOVIa,
T ouCoTAMOTA APOELONG METAPEPOUV KOl TO BPETITIKO SIAALPA OTO UTIOCTPWHA, OV
UTTAPXEL. ZTNV TIEPITITWOT TIOU O&V LTIAPXEI UTIOCTPWHO PETAPEPOLV TO VEPO OTIC PIleEq
TWV QUTWV.

H ocuxvotnta kar n 006con dpdeuong OTa EUTIOPIKA UOPOTIOVIKA CUCTHHOTA
puBuidovtal apxIKA OO TIG ATIAITACEIC TNG KAAAIEPYEIAG o€ vePO. Ol ATIAITNOEIG TOU
@UTOU 0€ VEPO MTIOPOUV va TIPOCdIOPIoTOLV APECA N EPPECA. AV KAl Ol AUECECQ
METPNOEIC TNG KATAVAAWGONG TOL VEPOU aTO TO QUTO XPNOILOTIOIOLVIAl BACIKA YId
dlayVWOTIKOUG OKOTIoUG, OgV XPNOIPOTIOIOUVTOl EVPEWC OTOV EAEYXO TNG ApdELONC,
Yot n peiwon tnNg mpocAnyng Tou veEPOU UTIOPED va TIPOKANOEI amo TTapAyovTEeG
SIOPOPETIKOVE OO0 aUTOUC TNG OVETIAPKEING dIOBECINOTNTAG vEPOL oTn {wvn TOUL
pIlooTpWHOTOG. O €UPECOC LTIOAOYICPOCG TNG XPrONg Tou VEPOU XPNOIPOTIOIEITAl YO
EAEYXO O€ TIOIKIAO OPOEVTIKA CUOTNUOTA, OAAG Ba TIPETTEI VO EAEYXETAI CUVEXEID KOl
va BaBuovopeital woTe va aTtoQeVyeTal N LTIEPBOAIKNA 1 N AVETIOPKNC APSEVOT.

YTIapxouv OUO  CUYKEKPIPEVA  AEITOUPYIKA XOPOKINPIOTIKA TOU  PIJIKOU
OUOTAPATOG PE TA OTIoIO JUTIOPED va yivel katavont n dlaxeipion tng apdevong. To
€va gival o1l 1o pI{OCTPWPA CUMTIEPIPEPETAL oav OeEAEVI] N OTIoia Ba TIPETTEL va
Eavayepidetal og KABE TITWON €VOC OCUYKEKPIPEVOL ETUTTEOOU KAl TO GAAO OTI TO
PILOCTPWHA OXNHOTIZEL EVaV aywyO HMETAPOPAC CLCTATIKWV OTNV ETUPAVEIA TNG PIac.
Zav de&apevn n {wvn Tou PILOCTPWHATOC ATIOONKEVEL TIOIKIAO CUCTATIKA ATIOPAITNTO
yia TNV avarmntuén tou @UuTOL Kal TNV emifiwon tou. Otav OTIoI0dNTIOTE a0 AUTA TA
OUCTOTIKA €KAgipel Ba TIpETIEl va avarpootedei peow tng apdevong. Eival emtiong
TIOAVO KATIOIO CUCTATIKA VO UTIAPXOULV O UTIEPPBOAIKEG TTIOCOTNTEG KAl TIAAI HECW TNG
Aapdeuong auTO TIPETIEL VO O10POBWOEI.

To pIIKO oUVOTNUA €TTIONG AEITOVPYEI WG AYwYOg yid TA TIOPATIAVW ULAIKA. Ta
oTOolXEia TTou BpiocKovial KOVIA oIV ETUPAVELT TNG Pidag ival dlaBEaIua oTo QUTO Kal
Ol pilec XpnolPOTIoIoUV eVePYEC OIODIKATIEG YIO TN METAPOPA TOUC PECO OTO QUTO.
AUTO PEIWVEI TO CLUOTATIKA TIOU BpickovTal 6To APECO TIEPIBAAAOV TwV PILLV.

Me Tta QpdeLTIKA OCUOTAPATO OtV LOPOTIOVIO ETUTLYXAVOVTIAL Ol €ENC
dladlkaaoieg:
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1. TIOpPEXETAL N KATAAANAN TTOCOTNTA VEPOU VIO TNV KAALYN TWV AVAYKWVY TWV QUTWV

2. avaTtAnpwvovIal Ta Jla@opa oToIXEia, Ta oToia armodnkevovtal otn {wvn Tou
PILOCTPWHATOC

3.  TapExovtal Pe padikr) pon Ta ATIOPAITNTO BPETITIKA OTOIXEIO HECW TOL AywYyoU.

Aedopévou OTI N padikn por €ival TaxVOTepn OTn METOKIVNON TWV CUCTATIKWVY
amo 1w dlaxuarn, MTIOPEL va e@OpPUOCTEl ouxvotepn Apdeuon. ZT1a LOPOTIOVIKA
OUCTNHOTO OUTOU TOU €Id0OUG 0 EAEYXO( €ival €QIKTOC €QPOCOV EAEYXOVTOlI OAOl Ol
AAAOI TIOPAYOVTEC TOU CUGCTIUOTOC.

Ol ammodooeIg TIou TIPOKOTITOUV aTd TA UJPOTIOVIKA CULOTHHOTA Eival YEVIKA
LWNAOTEPEC OTIO TIC KAAANIEPYEIEG OTO £D0@OC. Ev PEPEL, AUTO OYEIAETAI GTNV EVIATIKI
dlaxeipion Tng dapdevong, n oroia dNUIOLPYEL éva AploTo PIJKG cOOTNUA Yo TNV
avaTmtuén Tou @UTOU. ErmmAéov n  IKavOTnta Xprnong tou vepoL (WUE) eival
LVYPNAOTEPN OTA LOPOTIOVIKA CUCTIHOTA, YIOTI T0 BPEMTUKO JIAALPA eQAPUOLETal
oxedov arevbeiag ot pide¢ Kal divel 0TO QUTO ATIOTEAECMUATIKI TIPOCBacn ota
OULOTOTIKA TIOL ATTAITOUVTAL VIO BEATIOTN AVATITUEN.

H avamtuén Twv @UTWV OtV LVAPOTIOVIa OXETICETAl PE TNV TIOPOXH TOL VEPOU,
TWV OPETITIKWV CGLOTATIKWY KOl TOU 0ELYOVOU. H TIaPOXK TOL VEPOU KAl TWV BPETITIKWY
MTTOpPEl va puBUIOTEL YE €va OTIOTEAECUATIKO CUOTNPO APAEVCNG KAl HE EAEYXO TNG
ouxvotntag apdsuvong. Ot dla@opeg ota emimeda 02, CO2 kal aTo AlBUAEVIO aTn {wvn
TOU PILOCTPWHOTOC £XEL OTTOOEIXOEI OTI eTINPEAOVTal OTIO TO PECO TOU LTIOCTPWHATOC
KOl OO T ouxvomnta dapdsuong. O EemMapKrg Ogpiopog Tng pllooceaipag eivai
ONMAVTIKOG yia TO UTO YIOTi 01 pideg amaitouv 0&LYOVO yia TNV AVATIVON, N OTIoIa UE
N O€IpA NG €ival amapaitnIn yla v €mMapkr 6péPn Kal TpocAnyn tov vepou. Ta
UTTOCTPWMATA PE KOAA agPI{OPEVOUC TIOPOUC ETUTPETIOVV TNV AVIOAAAYH agpPiwv pPEoa
o010 pI{ooTpwia. ETUTIAéOV €va BPETITIKO SIGAVUA TIAODGIO 0€ SIOAUTO 0EUYOVO UTTOPE(
va BEATICOCEL TNV AVATITUEN TOL PUTOU Kal T OTAOEPOTNTA TOV CUCTAHATOG.

Ta UOPOTIOVIKA CULCTNPOTA €ival E€ITE KAEIOTA E€iTE aAVOIXTA. T AVOIXTA
UOPOTIOVIKA CUCTIUOTA TO BPETITIKO SIAALPA TIOU OTIOPPEEI HETA OTIO KABE apdevan,
OTIOBAAAETAl OTO QUOIKO TIEPIBAANOV. To Yyeyovog OUTO €XEl OOV OTIOTEAECHA
OLENMEVEC ATIWAEIEC AITIOCPATWY PE TNV OTIOPPON Kal T JOAuvon Tou €3AQOULC Kal
TOU UTIOYEIOL LOPOPOPOL opidovia. O1 dUO avTtoi AGyol 0dryncav GTINV EQEAPMOYN
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KAEIOTWV  LOPOTIOVIKWV  CLUCTNUATWY, OTO OTIoId TO  OTIOPPEOV  SIAALUA
ETTOVAXPNOIUOTIOIEITaL. ME QUTOV TOV TPOTIO PTTOPEL va ETUTELXOEL Peiwan NG OAIKNG
KATOVAAWGCTG VEPOU TNE TAENG Twv 10-15% Kal Peiwaon NG KOTavAaAwang AITIACHATWY.
Ze éva avoixTo LOPOTIOVIKO cUCTNUA Ba TIPETIEl TO APAEVTIKO CUCTNUA Va gival
IKaVO va dnuIoLPYEi Aiya aTIOPPEOHEVA KOl VO JEIWVEL TNV CLUCCWPELOTN TWV OAATWV.
ZTa KAEIOTA LOPOTIOVIKA CUCTHHATA I CUCCWPELCT] TWV AAATWV dlaxelpileTal Pe
™ OUVOUIKN HEIWON TwWv AMTTACPATWY, TIou  JIOAVOVIOlI OT0 VEPO WOTE Va
ETIAVOQPEPETAl GTNV OPXIKI] TOU KATAoTOONn TO SIGALPO OTtopporG. Me autov Tov
TPOTI0O TO OPETITIKO  SIAAUPO  OVOKUKAWVETOL MPEXPI Ol CUYKEVIPWOEIS €VOC N
TIEPICCOTEPWVY IOVIWV VO (PTACOULV CG€ €va ONUEIO TTou Ogv UTIOPOUV va PEATIWOOUV
TIEPAITEPW. ZNHUOAVTIKO MEIOVEKTINUA TWV KAEIOTWV UOPOTIOVIKWVY CUCTNUATWVY Eival N
EUKOAIO €EATIAWONG OCHOEVEIWV PECW TOU OVOKUKAOUHPEVOUL SIOAUUOTOC GTO QUTA NG
KOAAIEPpYEIOG. To LPNAO KOOTOG €TTEVOUCNG, Of E€EOTTIAICPO OTTOAUPOVONG TOU
BpemTikoU SIOAVUOTOC TIOU ETTAVOXPNOCIPOTIOIEITAL Eival £vag OO TOUG TIEPIOPIOTIKOUG
TIOPAYOVTEC EQAPHOYNCE Kal dId00NC TWV CLCTNUATWY AUTWV.
‘Eva cOotnua dpdeuong TIEPIAAUBAVEL:
1. M mnyn vepoL n Kal pia dggapevn amobrkeuong. MNa T POKPOTIPOBECUN
OTIOONKELOT VEPOU, XPNOIPOTIOIEITAl pla deEAPEV] OUPBPIWV UBATWY, EVW YIO
T0 BPaxuTPOBEoPO aVEQODIOOHO, XPNOIMOTIOIOUVTAl OEEAEVEC TIOU €XOUV TNV
IKOVOTNTO VO TIPOCEPEPOUV IKAVOTIOINTIKI TTOCOTNTA VEPOU 0€ OAX TA (PUTA YyIA
Mo NuéPQ.
2. 'Eva oboTtnua tapoxng vepou
3. Z10 KAEIOTA OULCTNUOTO, OTtaITEiTal éva oUOTNUA  JIOXETELONG KAl I
de€apevr] yia TNV OVOKUKAWGT TOU BPETTTIKOU SIOAUATOC
4. To vepd 0Oa TIPETIEl VO QIATPAPICTEl KOl v OTIOAUPAVOED TPV OO TNV
gTTOVOXPNOIJoTIoina”n tou. O1 cuvnBEaTepOl PEBOSOI ATTOAUPAVONG TOU VEPOU

givai to 0lov Kal n xAwpiwaon (Xpiotopopou,2011).
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1.6. OI1TOOTTIOI APSELONCG O Ma LOPOTIOVIKI] KOAAIEOVEID
3¢ MIa LOPOTIOVIKI] KOAAIEPYEID MPE UTIOCTPWHOTA N pUBHION NG APOELONG
MTIOPEL va yivel Pe S1a@popoug TPOTIOUC:
* Mgt Bdaon éva wplaio tpovoaupa
YAoTtoleital Pe OTTAOUC XPOVOSIOKOTITEG NAEKTPIKOUG I NAEKTPOVIKOUC. T
UOPOTIOVIKA CUCTHHOTO OTOV OKOAOUBEITAI £VO CUYKEKPIPEVO TIPOYPOAUUO ApdELONC,
n ano@acn yia 1INV Tpaygotortoinon Tng  kabopidetar amo  dV0  BacCIKoUg
TIOPOUETPOLG: O) TO XPOVO TIOU HecOAORei petal Twv apdevoewv, B) TO XPOvVo
dlApPKEIaCg TNG KABe apdeuonc.
e Me 1 pEBOSO NG NAIOKNC OKTIVOBOAIOG
H péBodog aut Paciletal oto dAabBpolopa NG TPOCTIUTITOVCOS NAIOKNG
OKTIVOBOAIaG. ‘Evag aviXVELTNC QWTOC TIOU XPNOIPOTIOIEITAl yia TN METPNON Ing
EIOEPXOMEVNCG NAIOKNG OKTIVOPBOAIAG yla va UTIOAOYIOEl TIOON EevepPyela OEXTNKE N
KOAAIEPYEIO KAl TNV TUBavr] dlaTtvor] NG OTO AVTIOTOIXO XPOVIKO dldotnua. MOAIG n
OPIOKI TIUR NG NAIOKNAG €VEPYEIAG OULYKEVIPWOEl, apxidet n apdevan NG
KOAAIEPYEIAC.
e Me xprion aiodntpwv uypaoiac
Ol aigBnmpeg TTOPEXOLV TIANPOYOpPIa yia Tn dIaBECIYN TTOCOTNTA VEPOU OTO
UTTOOTPWHA KAl TIOPEXOLV TN dUVATOTNTA YO KAAUTEPN dlaxeiplon NG apdeuong. Agv
MTTOPOUV OPWC TIOTE VO dWO0ULV OKPIPN AVTTIPOCOWTIEVTIKI] TIANPOQOPNCN yia OAn
@uTEia Kal yI' auto gival KOAUTEPA VA XPMNOCILUOTIOIOUVTAl G€ OCLUVOUOCUO HPE POVTEA
dloTIVONC.
e Mg 1N P€Tpno”n NG armoaTpayyiong
¢ MO LOPOTIOVIKA KOAAIEPYEID ME UTIOCTPWUOTA N E€QAPPOYN OPETTTIKOU
dloAvpatog (Gpdeucon) TIPETEl va divel pia nueEpriola armoaotpdyyion 10-30% Tou
TI0G0U APOEVCTC, TIPOKEIUEVOU VA PNV LTTAPEEI CLOCWPEUOT] OAATWY CTO UTIOCTPWHA.
H pétpnon Aoimmév Tng amootpdyylong CUUBAAAEl Ot puBuicn NG Aapdevong. H
METPNON TNG ATTOCTPAYYIONG UTIOPEL va YiVEL
V' Me 1 pgEB0dO0 NG aTtooTPAyyIlong KOTa CEIpAa

V' Mg gvOEIKTIKI] PETPON OPICUEVWY POVO GaKwv. (Mattagiykou,2007)
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1.7. ZkoOTo¢ inc epvounctc

O OKOTIOC NG TTOPOUCAC TITUXIOKNG SIaTPIPNG €ival va PEAETNBEl n ouxvoTNTIA NG
apdeuong Pe Bacn Toug alIoONTIPES NAIOKIG OKTIVOBOAIOG KAl OXETIKNG LYPACiag TOu
UTTOCTPWHATOC KOBWCE Kal va PEAETNOOUV 01 ETUOPACEIC NG APSELONG TNV AVATITUEN
KOl OTnvV  TIOpaywyr]  ULOPOTIOVIKNG  KOAAIEPYEIOG TOMATOC Of  LTTOCTPWHA

TIETPOLAUPBAKA.
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KE®AAAIO 2 - BIBAIOTPA®IKH ANAZKOINMHXH
2.1. Avutouaticooi apdevang

H puebodog tng apdevong TTou EPAPPOLETAl OTA TTOPWAN LTIOCTPWHATA UTTOPEI
va Booidetal o€ XEIPICPOUE TOL avOPWTIIVOL TIAPAYOVTa, O AIoONTAPIa TIoU BpioKouv
TNV avAaykn Twv QUTWV Kal 0€ JOVTEAQ Apdeuanc.

Ol Xelplopoi Tov avBpwTIIVOL TTaPAyovTa gival pia agloTiotn PJEB0dOC, aAAG
QTIOITEI ONUOVTIKI] EPTIEIPIO OTIO OUTOV TIOL TIAIPVEL TIC aTTOPACEl. H apdevon uE
Bdon Ta onuota twv aloOnInpiwv ival aglommaotn, oAAd dev avTITIPOCWTIEVOLV
ouVNBWC TNV KATACGTOON OAOU TOU TIANBUGHOU TWV ELTWV OAAA POVOo eva deiyua
OUTWV, TIOU OV OEV ETUAEYEI OCWOTA dnuIoLPYEI onuavTIKa TTpofAnuata. AlcOntripia
TO OTIoiO XPNOIYMOTIoIoUVTIOlL OTNV APOEUCN TWV UTIOCTPWHATWY E€ival autd Tng
NAEKTPIKNG OYWYIMOTNTOC TWV UTIOCTPWHPATWY , TNG METAPBOANACG TOL PBdpoug NG
yAdoTpag pe TNV APOELON KOl OUTA TIOU MPETPOUV TNV METAPBOAN NG OTOPYNRG TWV
KUTTAPWV TOU  @UANOL. Ta aloBnmpla autd ToTtoBstolvTal 1 Ot €va
OVTUTIPOOWTIEVTIKO QUTO N KOAUTEPO Of MEYOAUTEPO OPIOUO AVTITIPOCWITEVTIKWY
(PUTWV KOl XPNOIMOTIOIEITAl IO TNV OTIOQOCH N PEON TIUN. Z& OAEC TIC TIEPITTTWOEIG
ATTIAITEITAl CUXVOCG EAEYXOC TWV aloONTNpiwv Kal n Babuovounacn Touc.

H apdeuaon pe Baon KATIOIO POVTIEAO €€QPTATAI OTIO TN O&IOTIIOTIO TIOU TIOPEXEL
TO MPOVIEAO KOl TNV OKpiBela Twv aiobntnpiwv Tou XPnolgorolobvial yid TIG
METPNOEI TWV JlO@OPWV  TIAPAPETPWY. & €va  HPOVIEAO Ol TIOPAYOVIEG TIOU
AaupBavovtal vtoyn €ival: n Beppokpaacia, n vypacia, n TaXLTNTA TOU AVEPOUL, TO
MEYEBOC TV PUTWV, TO CXNHA TWV PUTWV KAl N TIVKVOTNTA PUTELONG. ZTNV TIEPITITWOTN
TV OEPUOKNTIIWV TA TIEPICGOTEPA MOVIEAD Paacilovial TNV NAIOKN OKTIVOBOAIa Kal
OTIC TIAPAPETPOUG TWV PUTWV YIOTI Bewpeital 0TI n BEppoKpacia Kal n vypaacia gival
AUECT OLVAPTNON TNG NAIOKAC OKTIVOBOAIOC Kal n taxUTNIa TOL AVEUOU HECA OTO
BepuoKNTIO €ival TTIOAU HIKPrl. Mepika povieAa Pagidovial otn dla@opd Tieon(
UVOPATHWY, METAOEL TOL CEPO TOU BEPPOKNTIIOL KAl TNG ETUPAVEING TWV QUAAWV. ZE
OUTH TNV TIEPITITWAON YIA TIG PETPHOEIC XPNOILOTIOIOVVTOI GXETIKA OKPIRA Kal 6Xl TTIOAD
adloTiiIoTo AICONTAPIO LYPOCIOG KAl ATTAITEITOl VO YiveTal avegaptnin dapdeuon o€

KABE TUNHO TOL BEPPOKNTTIOV. TEVIKA TA POVTIEAD EVW €ival Xpolpa, dev gival TEAEID.
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O ouvdLOOPOC €VOC MOVIEAOU HE TA KATAAANAO QioONTPIa KOl 0 GUVEXNG

EAEYXOC TOU aVOPWTIIVOL TTOPAYoVTa €ival N KAADTEPN AVON. ZTNV TIPAEN €vag aTtAO(G
OUTOMOTIOMOG TIOU OTTOITEl OPWCG T ouXVA TIAPEURACN TOU KOAAIEPYNTH, €ival AuTOq
TIOU ONUIOUPYEITAL OTIO NAEKIPIKO XPOVOJSIOKOTIIN Kol NAEKTpoPdvec. Mrtopei va
aVvoiyel Kal va KAgivVel Toug SIOKOTITEC TIOTIOPATOC O XPOVOo TIou puBpuiletal PeTagd 5
AETITWV Kal 30 AETITWV KOl € SIACTAPOTO a0 1 PEXPL 8 WPEC KAl ava NuEPa.
Emeidn n amaitnon o€ vepd OTo BEPPOKNATIIO €ival KUPIWG cuUVAPTNON TNG NAIOKNAG
EVEPYEIOC TIOU MUTTIAIVEI OTO BEPUOKNTIIO, KUKAOQ@OPOUV oTnV ayopd Opyava oTa OTIoia
UTTAPXEl AIOONTIPIO TTVPAVOUETPO TIOU HETPA TNV NAIOKN evépyela. Otav n evepyela
TIOU TIPOOTIITITEl PTACElI GE EVA OPICHEVO €TUTIEDOD, KAEIVEL TO NAEKIPIKO KUKAWUA YIO
va apxioel To OTIoPA. H cuyxvOTnTa TOU TIOTICPATOC ETIOPEVWC €ival ouvaptnan tng
NAIOKNG €VEPYEIOG. To TIOTIOPO OTOUOTA OYKOUEIPIKA 1) HPE XPOVOdIOKOTITN. H
apdeLTIKI] d00n €EOPTATAl OTIO TIC (QPUOIKEG ISIOTNTEC TOL UTIOCTPWHOTOC Kal TNV
TTIOIOTNTO VEPOU.

Eivar ocuvnB<otatol €miong ol o cUVOETOoI auTopaTIcHOoi TTov Bagiovtal agtov
NAEKTPOVIKO UTIOAOYIOTH], 0 OTIOiOG e BAon €va PovieAo (TIpoypaupa) ereepyadstal
TO PETEWPOAOYIKA OTOIXEIO €KTOC OEPPOKNTIIOL, TA CTOIXEIO TOU TIEPIBAAAOVTOG TOU
OepuoKNTIIOL KOl TO OTOIXEIO TNG KOAAEPYEIOC YO va OWOEl EVIOAN APAELAONG
(ocuxvotnta dapdevong). Ze aUTH TNV TEPITIIWON yia T PLUBUICN NG ATIAITOVMEVNG
TI000TNTOG SIOAVUOTOG (APOEVTIKA dAON) PTTOPEL VO XPNOIUOTIOINB0VUY LOPOPETPNTEG
TIoU divouv &va TIOAPO ava 10 Aitpa S1aADUATOG, WOTE VA KOTAOTEl N apdevan Twv
PUTWV MPE PBaon Ta Aitpa dlaALPATOG KOl Oxl pe PBdaon ) dlApKeEla (XpPOvo) NG
apdeuong.

'Evag KoAOG eTTiong TPOTIOC VO pUBMICTEL TO vEPO Kal TA AITTACUOTA GTNV TIEPIOXN
¢ pidag xwpig T Xxprion KATIOIoL POVIEAOU E€ival va ETUTPATIEI 0T QUTA va dei§ouv
TIC TIpoTPnoel Toug. T autd o€  TIOAEC  UOPOTIOVIKEG  EYKATOOTACEIC
XPNOIPJOTIoOIOUVTAL KAl TA Opyava TIOU ETUTPETIOLV TOV TIPOCOIOPIOUO TWV ATIWAEIWYV
vePOU aTio TA QUTA, OTIWC N uyapId TIov TIPOadlopilel TN peiwon BAapoug Tou PLTOU
KOl TOU UTIOCTPWHOTOC OTIO TO TIPONYOUMEVO TIOTICPO, KABWC KOl 0 OYKOMPETIPIKOC

TIPOCJIOPICHOC TOU VEPOU TIOL OTPayYilel KOl aUTOU TIOU BPICKETAI OTO LTIOCTPWHA.
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TeAevtaia xpnoiJoTtoleital kat n yEBodog mov Paaciletal otn PETAPBOAN NG oTaPYNS

TV QUAAWVY, TIOU TNV PETPA TO KATAAANAO aloBntipio. (MavpoylavvoTtouAog, 2006)

2.2. AlgOnmmpeg
2.2.1. Aia9rrmp£c NAeKIPIKNG avwviaotntag (EC)

O1 aiobntpeg TIOL  XPNOIPOTIOIOUVTOL YyIO T MPEIPNON NG  NAEKIPIKAG
AywyluotnNtag, oTo OLCTNUO  METAPOPAC TOU BOPETMTKOU SIOAUPOTOC OTa  QUTA
ATTOTEAOUVTAIL OTIO TPIa SAKTUAIOOXNHO NAEKTPODIA TOTIOBETNUEVA O€ i0€C ATIOOTACEIG
péoOo  OTOV  aywyo Tpo@odociag Tou BOpPemTikol  SIOAUPOTOC.  Aniovpyeital
gvaoANaooouevn taon (cuvnbwg 1 V e ouxvotnta 400Hz - 50kHz) peta&yd tou
KEVIPIKOU NAEKTPOSIOU KOl Twv OU0 OKPAIWV YEIWHPEVWY. H NAEKTIPIKN AywylpoTnTta
(EC) 1ou €ival 1o pevPA PETOEL TOU KEVTPIKOU NAEKTPODIOL KOl TWV GAAWVY, KLPAIVETAI
a6 0,1 mA w¢ 10 mA. H Beppokpaaia Tou SIaADPOTOC PMETPATAL KOl XPNOIUOTIOIEITAL
yia mn d16pOwaon NG TIPNG TNG NAEKTPIKNACG TAONC.

H petpnon PETa&L TOU KEVIPIKOU KAl TWV GAAWVY dUO NAEKTPOSIWV ATTOTPETIEITNV
OTIOPEN MEYOAWV CQAAUATWVY AOYW NG PONG TOU PELOTOU. H KAipoKka PETIPNONG TOLG
Bpioketal peta&L 2 €wg 10d/Sm.

Zuvnbwg toTtoBeToVVTAI dVO TETOIA AICONTAPIO CLVOEDEPEVA TIAPAAANAD WOTE
va  €€0O@OAICTEl N OwOoTH PETPNON  €0Tw KAl MPe TN PAGRn TOL  EVOC.

(MaupoylavvoTrtouiog, 2006)

2.2.2. AloOnTrpeg uvoaoiac LTTOCTPWIIATOG

JuvnBw¢ autoi TPoadlopidouv TNV TIEPIEKTIKOTNTA TOU ULTIOCTPWHOTOC OF
vypacia. MNvwpidovtag TNV TIEPIEKTIKOTNTA €VOC CUYKEKPIUEVOU UTIOOTPWUOTOC OF
vypaaoia, PTTOPEi va TIPOCdIOPICTEI TO SUVAUIKO TOU GE VEPO KOl ETIEIDN N ATIOPPOPNON
TOU VePOUL aTIO TO PUTO €EOPTATAl OTIO TN dIAEOPA TOU SUVAUIKOU VEPOU METAEY
(UTOU KOl LTTOCTPWHATOC, 0 TIPOCOIOPICUOC NG TIEPIEKTIKOTNTOC TOU LTTOCTPWHOTOC
oe vypacia Bonba va pubuictei n dia@opd duVAUIKOU TOU VEPOU OTa E€TUIBLUNTA
eTtimeda.

Mo PETPOEIC OTO £30POC ETIIKPATOUV TA TEVOIOUETPA, TIOU CLVICTAVTAL ATIO A
TIOPWON KAYO YEUATN ATIECTAYPEVO VEPO KOl €va PETPNTA TNG taong. ‘Otav n kaya
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Bpioketal ge KaAr €mma@r Pe 10 £€00@OC, avaTItooETal €va 100{0ylo, OTIOU N TAon
MECO OTO TEVOIOUETPO €EICOPPOTIEITAL YE TNV TAGTN VEPOUL TOU £DA@POULC UE TNV ££000
vepOU aTtd TNV KAYa. H tdon péoa otnv kKaya HTtopel va @Bdaoel pExpl -80kPa. e
OKOPO XOMNAOTEPEC TACEIC UTIAPXEL 0 KivOuvog €I0000L OEPa OTNV KAYa Kal
ETIOPEVWC TNG ECTPAAPEVNC EVOEIENG. ZTO LTIOCTPWHATA XPNOIPOTIOIOVVTAl GUVHBWC Ol
aloONTNPEG HIKPOKLUATWY (FD) | TtaApwv (TDR).

JIV TPWTN TIEPITIIWON TIPOodIoPIdeETal N CUVOEIN NAEKIPIK QVTiIOTOON TIOU
TIapouoiadetal PETaED OV0  NAEKTPOdIWV KAl N amoppo@norn TOU EKTIEPTIOPEVOU
OUYKEKPIPMEVOL  HIKPOKUUOTOG MPECO  OTO  LTIOOTPwUA. H  amoppoenon  Tou
OUYKEKPIUEVOL PNKOUG KOPOTOCG MPECO OTO  LUTIOOTPWHO  €ival cuvaptnon g
TIEPIEKTIKOTNTOC TOL UTIOCTPWHOTOC O VEPO. Mg €va TETOIO QloONTNPIO MUTIOPED va
TIPOCOIOPICTEI TOUTOXPOVO N TIEPIEKTIKOTNTA O VEPO KOl N EIOIKI NAEKTIPIKN
AYWYIHOTNTO TOU  TIEPIEXOMEVOUL dIOAVHOTOC. 'Eva  HIKpWV  JI00TACEWV  TETOIO
a1o0NTNPIO EVOWMOTWHEVO OFf €Va YVWOTWV XOPOKINPIOTIKWY ULAIKO (YyvwaoTr] axéon
TIEPIEKTIKOTNTACG VEPOU Kol OUVAMIKOU VeEPOU) , OTav TOTIoBeTNBei peca oe €va
UTTOOTPWHO  KOAAIEPYEIOC OCUYKEKPIMEVWY  XOPOKINPICTIKWY, OTNV  KOTaoTtaon
lgopporTtiag Ba uttapéel €va 100d0ylo TIov Ba €€I0WOEl TO SUVAUIKO VEPOU TwWV OULO
MEOWV, OTIOTE O TIPOCDIOPICHOC NG LYPACIOg TOU TIPWIOL Ba ETUTPEYPEL KAl TOV
TIPOCdIOPIoUO TNG LYPOACIag TOL deVTEPOUL.

AAN\OC TUOTIOC a1oOnTnPicv €ival ol aicdnmpeg moApywv (TDR). H apxry toug
Baoiletal 010 yeyovog OTI N SINAEKTPIKN 1I010TNTA EVOC CUYKEKPIPEVOU UTIOCTPWHOTOC
gival ouvaptnon g TIEPIEKTIKOTNTAG TOU G€ VEPO KOl UTTOPEL va TIPOadlopioTei. AuTto
Baoiletal oto yeyovog OTI N JINAEKTIPIKI] OTABePA TOL veEPOU eival = 81, evw TOL aEPA
gival =1 kal ¢ oTEPEAC ovaiag = 4. ZTa AICONIPIA AUTA OTEAVETAL €VOC TIOAPOG
METOEL U0 NAEKTPOdIWV Kol PETPATAL TO AVOKAWMPEVO CTUO CUVOPTHOEl TOL XPOVOU,
YO va TIPOCOIOPICTEL N TIEPIEKTIKOTNTA VEPOU HETAEL OVO NAeKTPOdiwv. Kal e autn
NV TIEPITITWAOTN OV YIVEL KAl MPEIPNON NG NAEKIPIKNG OAywylpotntag, MTopsi va
TIPOCOIOPICTEI TAUTOXPOVA N TIEPIEKTIKOTNTO OCE VEPO KOl N EIOIKI NAEKTPIKN
AYWYIHOTNTA TOL TIEPIEXOPEVOU dIAADUOTOC.

MNa m pLBPIoN NG POrE ToL BPETTIKOL dIOAUPOTOC o010 cuotnua NFT n xpnon
€VOC UETPNTN TIAPOXNG Kal aioOntrpa EC otnv armoppon €ival apKeTo, yiati TIPOKEITAl
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yia ouvexny pon  MUE  MIKPEC METOPOAEC OC€ HIKPA  XPOVIKA  dlaoTtriuata.

(MavpoylavvoTtouAog,2006)

Eikova 2.1: AloBntpag uypaciag UTIOCTPWHATOC
(http://mwww.decagon.com/products/soils/volumetric-water-content-sensors/ec-5-soil-

moisture-small-area-of-influence/)

Eikova 2.2: AloBntpog PETPNONG LUypaaiog, NAEKTIPIKAG aywyluOTNTOC Kol Bepuokpaaiag

(pwToypagia amod tnv etaipia grodan)
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2.2.3. Tevoloaetpa

To TEVOIOUETPO €ival PIO CUCKELN N OTToIO PETPAEL TNV TACN NG Lypaciag | To
OUVAUIKO CUYKPATNONG VEPOU. ATIOTEAEITAI ATIO €va CWANVA €QOJIOCHPEVO HPE MHIO
TIOPWAN KEPAUIKI AKPN OTO €va OKPO KOl €va PETPNTN Ttieong /avappoenong oto
AGANO (GKPO. ZTO OUTOMOTOTIOINPEVA CUCTHMATA, 0 PETPNTNG €ival ouVOEdEPEVOC ME
€Va UETATPOTIEN YIO TN HETATPOTIN TNG TACNG O £va NAEKIPIKO CNpa TIOU PTTOPED va
yivetal aiocbntd amo &vav UTIOAOYIOTH] 1§ NAEKTPOVIKO eAeyKt. O ocwAnvag egival
OUMTIANPWUEVOC HE VEPO KOL N CUCKEULN E€ival o@PAyIoPEVN KOl EI0AYETAl OTO
UTTOOTPWHO £TC1 WOTE 1 KEPAMIKI GKPN va €ival oo PEco Tou pIdikol cuoThPaTtocg. Ta
TEVOIOPETPA UTIOPOUV VO EYKOATAOTABOUV TIPOCOVATOAICUEVO KABeTa, opldovTa 1 o€
OTTOIOdNTIOTE YWVia £QOCOV 1 KEPAMIKI AKPN €ival 0TO XOUNAOTEPO CNEIO.

Ektipnioeig yia tov TpoadIopioPo TNG ywviag TIEPIAAPBAVOLVY TNV ETTTITWAN TNG
OTNANG veEPOU HECO OTO TEVOIOPETIPO yla TN HETIPNON NG TiEoNg, TN IKOVOTNTA TOUL
EQPAPUOCUEVOL VEPOU va OIOXETELBEI KOTA PNKOC TOU TEVOIOPETPOU Kal TO HPEYEBOC
g oe&apevrg 1 tou doxeiou. Ta TEVOIOUETPA MPE LWNAAG PONG KEPAMUIKA AKpa
OVTATIOKPIVETOl ypryopa OTIC OANOYEC OV Lypacia Kol €101 €ival KOAUTEPA
TIPOCOPUOCHPEVA YIO XPrON G€ UOPOTIOVIKA LTTOCTPWHOATA ATIO O, TI T TEVOIOUETPA YA
XpNon oto £€da@oc. H Baoikn Asitoupyia €ival va €X0UVHE EVa TEVOIOUETPO CUMTTTITEL
ME KABe BaABida apdeuong. AuTOC 0 aIoBNTAPAC TIPETIEL VA €ival O0TO PIJIKO cUCTNHA
€VOC UTOU Ot pla B€on TIOU €ival AVTITIPOCWTIEVTIKY] yia OAn TNV KOAAIEpyela. To
oLOoTNUAO APdeLONG UTIOPEI VO OXEDIOOTEL KAl VO AEITOVPYEI yIa va €QAPPOLEl TO VEPO
apdeuong OGO TIIO OPOIOUOPPA Eival EQIKTO.

Mia TIpOGEYYION YIO TN XProN TEVOIOUETPWY OTOV EAEYXO0 NG Apdevang gival va
XPNOIYOTIOICOVPE TO ONuUa yid VO TIOPOKAPMYPOUHE Ta cuoThpata  Aapdsuaong
(XpNOPOTIOIWVTAG TOV OVIXVELT BPOoXNG YIo va OTAMOTRCEl TO KUKAWUA) yia TNV
TIPOANYIN TWV XPOVO-EAEYXOUEVWV CWANVOEIdWV BaABidwv va yePioouv, EKTOC av €XEI
eTUTELXOEI €va OULYKeKPIUEVO eTTiTIEdO NG &ENPOTNTaG. Mia AAAn  TIPOCEyyIon
TiepIAauPBavel dvo onueia "otaBuouvg': (1) €va onueio vPnAAg TAONG, TIOU
QVTITIPOCWTIEVEL TO ETUTIEDO NG ENPOTNTag OTav apxidel n apdevon kail (2) Eva onueio
XOMNANG TAoNG TIOU OVTTIPOCWTIEVEl TO CNUEIO OTO OTIoI0 N ouvexng apdevaon Ba
OTOPOTAOEL
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Ol Kiehl et al. (1992) gpgbvnoav TNV Xprion TwWv TEVOIOPETPWY O Hiypa £3A@QOUC
UC kari Bpnkav OTI N Ttapaywyr QUIWV o€ YAAOTPEC O AUTO TO UTIOCTPWHA, HEYAAO
MEPOC TOL APECO dIOBECIUOU VEPOU OTO UTIOCTPWHA OUTO €EAVTAEITAI OTIO TN CTIYHN
TIoU N vypacia @TAvel ota 7 kPa. Z& autd 1o onueio n eéaywyn Aiyou akoun vepoul
@TAvVEl TN Tdon Tavw amo 10 kPa. Mapatrjpnoav Ot ge TAoelg TAvw amnd 10 kPa, 1o
@UTO TO OTIoI0 €XEl ouvnBioel oe APKETA Lypr KATtAOoTOon, Oa apxioel va gupavidel
CUMPTITWPOTA Papavong. Av n apdeuan EEKIVIOEl g€ aUTO TO OnNEio, TO QUTO €ival
eKTEDEINEVO Ot eTUPAAREIC CLVONKEC KOBWC TO UTIOCTPWHA OTEYVWVEl TIEPAITEPW.
Emopévwg gival KoAd va apdeVoLPE OTav N taon gival Tiepimou 5 kPa.

O1 Raviv et al. (2001) Bprkav OTI TO piypa edd@oug UC av Kal €XEl OXETIKA KOAO
OEPIOPO, O&v ULTIOKEIVIOL T QUIA OTNV QVETIAPKEID 0&uyovou av n taon Ogv
ETUTPETIETAI VA ALENOEI TIPOKEIPEVOL VO EEAVTANCEL €va PEPOC TOU VEPOU OTO PILIKO

ovotnua. (M. Raviv-J.H. Lieth, 2008)

2.3. KoAAIEPYEIEG 0€ avOovava LTTOCTPWIIATA
2.3.1. KaAAigovela og rtetooauBaka p Rockwool culture

O meTpoBauPBakag €ival dIOYKWHEVO avOopyavo UAIKO TO OTIoio avaTttuxOnke
OPXIKA WG LAIKO POVWONG Kal armd 1o TEAOC Tn¢ deKaeTiag Tov 1960 apxioe atn Aavia
N XPNON TOU WG PHECO KOAAIEPYEIOCG WOTE £PTAOCE VA XPNOIUOTIOIEITAl OAO Kl TTIO TIOAU
oTNV LAPOTIOVIa KABWC EXEl TTIOAD KA CUUTIEPIPOPA WG ULAIKO. Ol TIPWTEC OAEC OTIO
TIC OTToieC yiveTal €ival 0 BAacAATng, 0 aoBeCTOAIBOCG Kal 0 yaidvOpakag. Ta LAIKA
auTd Alovouv o€ Beppokpaaia 1500-1600 °C kal e€wBolvTal g€ KAAOUTI, £T01 WOTE VO
dlapopewBoLy oe ivec. To pH Tou eival TiepiTov 7. Eival XxnUIK& adpavig Kal €101
gival eUKOAN n PLBUICN TOL BPETITIKOU SIAAVUOTOC KOl 0 EAEYXOC TOU TIEPIBAAAOVTOG
N¢ PiCog ev Ol LYPNAECG BEPUOKPACIEG KATA TNV KOTOOKELN TOL €EOO@AAI{ouV OTI
gival aTTooTEIPWHEVO UAIKO. H KOAAIEpYEIa yivETOl o€ OOKOULG pnkoug 0,8-1,2 m pe
Sldopa TIAATN KOl TIAXN, avaAoya pe tn SIApPKEIa NG (Wr¢ TNG KAAAIEPYEIOG Kal TO
PLOUO dIATIVONG TOU QULTOV. e Oxéon He TO €dA@og, UTopEi va ouykpotioel 10-14
QPOPEC TIEPICCOTEPO VEPO Kal dlatnpei 20% aépa. H KaAAEpyela o TETPORAUPBAKA
MTIOpEl va yivel pPe OTIOIOONTIOTE ULJPOTIOVIKO CUCTNUA Kol Xapn ota didgopa
TIAEOVEKTIUATO TIOU €XEI €ival n TIASov dladedopévn pEBodOC.
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O TmeTpofBapBakag xpnolpoTioEital yia 1-3 XpOovia Kol MPETA TIPETIEL va
OVOKUKAWVETAL. Av dgv gival duvatr n avakUKAWGN TOL, ATIopPITITETal o BABOC pEoa

OTO £€00@OC KOl KOAUTITETAL PE TIOXV OTPWHO XWHOTOG.

Eikoveg 2.3 ;. KOAMIEPYEID TOPATOC O TIETPOPAPPBOKa, 2.4 KOANEPYEIQ 08 TIETPOPRAUPBAKA

Eikova 2.5: Ytootpwua TETpoBauBoka (pwtoypagieg amod tnv etaipia grodan)

O1 odkol cuvnBwCg TOTTOOETOUVTIAI OE €va TIPOETOIPACHEVO €30(QOC TO OTIOI0
ouvnBwg EXEl KOALPOEI pe AELUKA QUAAO TTOALAIBUAgvVIOU. H aTtoctoon MPETOEL TWV
OoOKWvV  €€apTATOl A0 TN JIOPOPEWON NG TIEPIOXNG KOAAIEPYEIOG KOl TWV
KOAAIEPYEIWV TIOU TIPOKEITAlL va  KOAAEpyNBoUv. Otav o1 gdkol ToTtoBeTNB0LV,
yivovtal  Koyipota  Kotd  PAKOC TOU  KOTWIEPOL OGKPOU TOU KABe OAKou
TTOALQIBUVAEVIOL KOAUTITOVTOC TOV TIUBPEVA YIO VA ETUTPETIOLV TNV TIEPicaEla VEPOU va
pPEEL oV TTAAKO. MeTA KOBETAL PO 0T €10000L GTNV KOPUEN TOU GAKOoL. AUt N OTIN
MTIOPEl va @INo&eviioel €va PTIAOK TIETPOPRAMPOKO TIOU TIEPIEXEL EVA OVETTTUYHEVO
@UTO. To OPETITIKO SIAAULPA TN CUVEXEID PETOQPEPETAl 0 KABe KUPBO TIETPORAuBaKa
ME TO oVOTNUa TNG oTAYdNV ApdELCNC.

ZAUEPO €va PEYAAO HEPOC TNG ANYNG ATIOPACEWY OTIWG N SIOPOPPWGN Kal N

EQAPPOYN TIPOYPAUUATWY Yia TO OPEeMTKO JSIAALPA YyivovTal aTt0 UTIOAOYICTIKA
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MOVTEAQ HE EICPOEC ATIO TIEPIBAANOVTIKEG PETPNOEIC (KLPIWG BEPUOKPATia, QW KAT)
KOl PETPNOEIC UTWV (OTASIO AVATITUENG KATT) . Ta TIOPOOKEVLACHOTA TOL OPETTTIKOU
SlOAVPOTOC €ival TIOPOUOIO PE TO SIGAUMO TIOU XPNOIYOTIOIEITal yid TO oUCTNUa
avarmtuéng NFT pe TTapoaAAayEG TIou yivovtal pe BAcon TNV KOAAEPYEID KOl TO OTAdIO
OVATITUENG. ZTO aVOIKTIO cUOTNUA, TO BPETITIKO SIGALPA dEV AVOKTIATAl KOl QUTO TIOU
METO@EPETAL €ival ETTOPKEG yIA PIO TIEPICOEIA OTTOPPON Ord TA KOPMEVA avoiyuata
OTO KATW GKPO TOU CAKoL. [MePIodIKA, TTaipveTal €va PEPOC TOU SIOAUPOTOC OTIO TO
OOGKO, TIPOOOIOPICETAl N NAEKTPIKI] TOU OYWYILUOTNTO KOl 0 OOKOG EKTIAEVETAL UE VEPO
OV N NAEKTIPIK AywWylHOTNTa €ival TTAVW Ao €va CUYKEKPIUEVO eTtiedo. Ermiong
yivetal pia petpnon tou pH kal To BpemtKO SIAALPA AAAALEl av aTTalTEiTal. ZuVNBwW(
N OTOIXEIOKN oLVOeon TNG TIEPIEKTIKOTNTOC TOU OpeTTKOU  SIOAUPOTOC TIOU
dlatnpeital otnv TAAKa dev TIpocdlopiletal aAAd ol Ingratta et al. (1985) €dwaav
BEATIOTEC OUYKEVIPWOEIC KOl OTIOOEKTA €0Pn yla TO OpemTukO SidAuvpa amo dvo
KOAAIEPYEIEG, TNV TOPATA KOl TO ayyoUupl. AUTEG Ol idleC TIMEC MTTOPOUV E£TTioNG va
EQAPPOOCTOUV Kal 0€ AAAD adPAVI] LTTOCTPWHPATA OTIWE O TIEPAITNG.

Av Kal N KOAANIEPYEIO 0€ TIETPORAUPAKO EQAPPOLETAl EVPEWC CHUEPO KAl gival
TO KUPIOTEPO ULTIOCTPWHPO TIOU XPNOIMOTIOIEITAl yIa TNV UJPOTIOVIKN] TIOPAYWYH
Aaxavikwv  (Topdta, ayyoUpl Kal TUTEPId), N amoppiPn TwWv XPNOIUOTIOIOUPEVWV
COKWV Eival Eva OnNUAVTIKO TIEPIBOAAOVTIKO TIPORANUA. ZHUEPA PHEAETOUVTAI SIAPOPECG
pEBODOI yia TNV avaoUCTOON TWV OAKwWY TIETPORAPPBOKa, Pe TNV eATTIdOO va AUBEi 10

TIPORANUO AUTO PECW TNG aVOKUKAwGNG. (J.B.Jones, 2005)

2.3.2. KaAAlEovela o CAKOIK PE TIEPAITN

O TePAITNG €ival OPUKTO, OPYIAOTIUPITIKO, NPAICTEIOYEVOUC TIPOEAELONG, HE 3-
4% KPUGTOAAIKO VEPO. A TNV TIAPOOKELH TOU JIOYKWHPEVOU TIEPAITN BepuaivovTal ol
KOKKOI TOU OpUKTOU otoug 1000 °C, 0110u AOYyw TOU KPUGCTAAAIKOU VEPOU SI0YKWVOoVTal
KOl oXNUOTIZETal PO a@pwdng HAa OEKATIAACIOU £WC EIKOCATIAACIOU TIEPITIOU OYKOU
OaTto0 TOV apXIKO. H 1d10TNTa TOu aUTH XPNOIMOTIOIEITal aTI0 TNV Blopnxavia yia
dnuIovpyia €vOC KOKKWAOOULUC UAIKOU HE TIAOUCIO TIOPWOEC, TO OTIOI0 EXEl MEYAAN
IKOVOTNTA OLYKPATNOoNG vEPOU. To vEPO CUYKPOTEITAl KUPIWC OTOUC PIKPOUCG TTOPOUG ,
€V OTOUC MEYOAUTEPOUC TIOU UTIAPXOULV METOED TWV KOKKWV TOU TIEPAITN TIOPAMEVEL
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0EpPag Kol PETA TN OloPBpoxr] TOL UAIKOU. ZInv LdpOTIovio XpPnolpoTtololvIal
OlOYKWUEVOL KOKKOI SIOUETPOL 1,5-3 XIAooTd. 'Exel unAO TTopwdEC 65-82% , aAAG Eva
MEPOC TOL €ival KAEIOTO TIOpwdeC. Kal o' autr) T PEBOSO N KOAAIEPYEID PTTOPED va
yivel pe OaVOKUKAWGCN TOU OJIOAUPATOC N XWPIC OVOKUKAWGN O0€ OOKOUG HE TO

KOTAAANAO pEyeBOC. (MaupoyiavvoTtouAog,2006)

Ekéva 2.6 : AldQopeg KOKKOUETPIEG TtepAITn (MaupoylavvoTtouAog,2006)

2.4. Ydatoikavotnta

Edv tommoBetriooupe éva UTIOCTPWHO Ot €va aBabeg dOXeEio PE OTOMIO EKPONG
omn Baon, 10 TIANUPLPICOLPE PE VEPO MEXPI VO KOPECTEI KOl TO Q@rOOLHE Vva
oTpayyioel, SIATIICTWVOUHE OTI TO LTIOCTPWHA, TIEPITIOU HETA ATIO 6 WPEC, TTAVEl TTO
va XAVEL VEPO PE aTpdyylon. AutO OeiXVeEl OTI N LYPACIO TOL LTIOCTPWHATOC POAVEL
o 010 16000Y10. MOAIG eTITELXOEl AUTO TO 100JVY10, OSIOTIOTWVOUPE OTL: N HEON
vypaoia (uala 6AoL TOL VEPOU TIPOC T PALa TOU LAIKOU) dgv gival opolopopen Koo'
OYog Kal e€aptdtal anod To Taxog ToL LTIOOTPWHOTOG (VWOC atn Aekdvn). H vypaoia
ot KGBe opldOVTIO €TTITIEDO QLEAVEL, OGO MPIKPAIVEL Il ATIOCTOCN OTIO TOV TTLOPEVA TNG
AgkavNG 1) Tou doxeiov. ‘ETal TO UTTOCTPWHA €ival TIIO ENPO OTO ETTAVW PEPOC KOl TTIIO
UYPO OTO KATW.

levika otn BAon To PIKPOTIOPWOEG TIAICEI TO POAO MIOC QPPAYIC TIOU OVTIOTEKETAI
otnv €€000 TOUL VEPOU OCO N TIEON TOU VEPOU OV ULTIEPPAIVEL TNV ATHOCPAIPIKI)
Ttieon. Z1 BAon 10 PIKPOTIOPWAEC EiVAIl KOT'OPXIV KOPETUEVO.

H apvntuikn TiiEon TIOU OOKETAl OO0 TO UTIOOTPWUA OTO VEPO €EICOPPOTIEI TO

OTIOTEAEOUO TNG BapLTNTAG. ATIOSEIKVOETAL OTI N APVNTIKA Ttieon, PNdevikr otn Bdaon
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TOU HIKPOTIOPWAOULCE, aULEAVEL Pe TO UEOC KOl AVTIOTOIXO N OULVKPATNGN VEPOU
EAOTTWVETOI.

Mo va PeTprjoouye T LAATOIKOVOTNTA TOU UTIOCTPWHOTOC, XPNOIPOTIOIOUUE Eva
doxeio pe peTABANTO did@paypa otn BAacn Tou TIOU TO YEMI(OUVPE PE TO LTTOCTPWHA
MEXPL EVa CUYKEKPIPEVO DYPOC. MPoaBETOUE VEPO Kal PETA TOV KOPECHO A@NVETAL Va
oTpayyicel Ppovo Tou yla 6 wpeg. Tote Tipoaodlopiletal n vypagia Tou JeiypaTog, TIOU
a@opA TN LAATOIKAVOTNTA YIO TO CUYKEKPIYEVO TIAX0CG (aTtooTacT arto n Bdaon).

H KOTOKOpPULU®@N KOTOVOMI TOU VEPOU OTO LTIOCTPWHA €ival avaAoyn HE AUTH TIOU
ATIOKTATAI, OV AQEBEI TO LTTOCTPWPA VO ATIOCTIACEI VEPO aTtO TN BAcn Tou €xoviag 1o

VEPO MIa oTaBepr] otdbun (MavupoylavvoTtouiog, 2006).

2.5. AlaBeqioO0TNTA TOL VEPOU OTO LTTIOCTPWIA

OTIw¢ TIPoava@EPONKE, TO VEPO TIOU BPICKETAI OTO LTIOCTPWHO CLYKPATEITAl Eva
MEPOC TOU AlyOTEPO SUVOTA KOl €VA UEPOC TOU TIEPICCOTEPO OUVATA, QAVIICTPOPWC
avaioya pe TN OIAPETPO TWV TPIXOEIdWV Tou TOpwv. ‘OC0 TIEPICCOTEPO duvaTda
OULYKPOTEITAI TO VEPO OTO LTIOCTPWHA, TOCO AlYOTEPO gival dIOBETIUO yia TA QUTA, TA
OTIOIx TIPETIEL VA KATABAAAOULV LEYOAUTEPO £PYO YIO VA TO OTIOCTIOCOUV.

Otav oto JI0YypOPEVO LTIOCTPWHA EQOPHPOCTEL PIO CUYKEKPIUEVN OPVNTIKI)
Ttieon, TOTE OAOL Ol TIOPOI, PEYOAVTEPOL OTIO pia dedOUEVN SIAUETPO, adEIGlouV.

H KaumoAn pF, OTw¢ OVOUAZETAl N KAPTIOAN TOU OXNUOTOG, OVOTIAPIoTA TNV
TIponyouuevn dlartiotwar). MepAapBavel TNV vypacia (% Tou EAIVOPEVOL OYKOU) Kal
og OUO TIOPAAANAEG KAIPOKEG (1. o€ eKATOOTA LYOUC VEPOU , 2. AOYOPIOUIKI] KAIpOKO

pF).
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ApvnTikn

Ixnua 2.1: KapmoAeg pF (MaupoylavvoTttouAog,2006)

AUTEC Ol KOPTIOAEG ETUTPETIOLV TN CUYKPIOT TWV ULTIOCTPWHATWY aTto TNV ATtoyn
Mg S1aOeCIUOTNTOC TOL vePOU. Otav avrooupe TNV armoppopnon amo 10 e 100 cm
OYOC vePOU, TO UTIOCTPWHO 1 aTteAeLBepwVEL A TTOGOTNTA VEPOU, EVW TO UTIOCTPWHA
2 areAevbepwvel TTooOTNTa B. AnAadn 10 dlaBECIPo vePO yla TO @UTO Eeival
TIEPIOCOTEPO OTO B uTtOCTpWA.

JTIC EVTATIKEG KOAANEPYEIEC OEWPOUPE OTI TO VEPO OTO UTIOCTPWHA TIPETIEL VA
gival evkoAa d100€01o aTo QUTO. TOo AVWTOTO OPIo €ival N LAATOIKAVOTNTA KOl TO
KOTWTEPO Oplo PETAEL pF 2 (100 cm 0OYog vepoL apvntikr Ttieon,de Boodt et al.,1972)
Kal pF 2,47 (300 cm OYog vepoL apvntikn Ttieon, White, 1974).

A¢ onNUEIWDBEL OTI O1 KOPTIVAEG pF eTUTPETIOVY TNV EKTIPNGON TNG LAATOIKAVOTNTAC
otn Méan tou deiypatog (MNOEVIKI attoppo@non otn BAcn Kal amoppo@ncn otnv
KOpu®r avaAoya pe To OYPog Tou deiyuaToq).

FI ekTipnon TNG LBATOIKAVOTNTOC ETIOPEVWCS, CUU@WVA UE TNV KOUTIOAN pF, gival
N UYpPOCia TIOU OVTIOTOIXEI O IO OPOIOPOP@N OTIOPPOPNCN OT0 PECO UYOoC TOu
OElyHaTOg 0 EKATOOTA TIX YylO UYOC ULTTOOTPpWMOTOG 20 cm n avtiotoixn uvypagia
Bpioketal 20/2 cm , 1ou avtiotoixei g 10 cm apvnukn Tieon (pF 1) , yia OWog
vTtooTpwWHOTog 10 cm, n avtiotoixn vypacia Bpioketal ota 10/2 cm , TTOU AVTIOTOIXEI
oe 5 cm oapvnukn Tieon. Ol KOPTIOAEG pF  €TOPEVWC UTIOPOUV va dWOo0oLV TN
CUUTIEPIPOPA TNG SIAKUPOVAONG TNG LOATOIKAVOTNTAC PE TO UYPOC TOU ULTIOCTPWHATOC

(MaupoylavvoTtouvAog, 2006) .
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2.6. X0opOKINPIOTIKEG KAUTTUAEG LVOATIAG

MNna Pl 0edopEvn TIEPIEKTIKOTNTA UTIOCTPWHOTOC O VEPO, N MPOLNon Tou
aoKeital e autd dev gival idla yia OAd TA LTTOCTPWHATA OAAG dlaPEPEL AVANOYA UE
TA XOPOKINPIOTIKA TOU TOPpwAOUC TOuG. H OaAAayr NG TIEPIEKTIKOTNTAC EVO(
UTTOOTPWHOTOC 0€ vypaaia U odnyei oe YeTABOAN NG MOINONG Y TIOU AULTO OCKEl OTO
VePO. H ouvApTtnon Tou CUVOEEI TNV B PE TNV @ 0 €va OEDOPEVO LTTOCTPWHA UTIOPEI
Va aTt0d00¢il ypa@IKA armo P KAUTIOAN n oTtoia €ival Tavtote n idla Kal ETTOPEVWC
XOPOKINPIOTIKN VIO TO CUYKEKPIPEVO UTIOCTPWHA.

TETOIOL €idOUVUC KOUTIUAEG TIOU OUOCXETI(OUV  YPOEIKA TIC METABOAEC TNG
TIEPIEKTIKOTNTOC EVOC UTIOOTPWHATOC OE LYPACIA PE TIC OANAYEC OTNV OPVNTIKN TiiEon
(MOdNon) gival yVwoTEG w¢ "XOPOKINPIOTIKEG KAUTIVAEG vypaaioag (XKY) " i "KAPTTOAEG
OUYKPATNOoNG uvypaciag'. AuTOU TOUu €idoug Ol KAPTIDAEG avaTttuxOnkav  Kai
XPNOolIPoTIomOnKav apxIKA yia TNV TIEplypa@n Twv ISI0TATWY TOU £3A@IKOU TTOPWOOUC
(Childs,1940, MovuAoPBaciAng, 2010) oAAG cUvVTopa JlOTICTWONKE OTI €ival eéiocou
KOTAAANAEG KOl ylia TA TIOPWON UTIOCTPWHATA KOAAEpyElag (Bunt,1961) . Zrjuepa o
TIPoadlopiopog NG XKY attoteAsl éva amo Ta TIPWTA KAl TIAEOV CNUOVTIKA Bruota
KOTA TN dladikaoia agloAdynong OTIOI0LANTIOTE TIOPWAOUE UVAIKOU OGOV a@opda TNV
KATOAANAOTNTO TOU YIO XPron ¢ HECOU avarmtuéng @utwv. EdIKotepa , o1 XKY
aTtoTEAOUV 1 PBacn agloAdynong Twv @UOIKWY I8I0TATWY TWV UTIOCTPWHATWY Kal

MEOW ALTWV TNG JIABECIUOTNTACG VEPOU Kal 0ELYOVOU OTIC PICEC TWV QUTWV.

IXAUa 2.2: XapOaKTNPIOTIKEG KOUTIOAEC LYPOACIOC TECCAPWY UTIOCTPWHATWV KOAMEPYEIOG KOl
1laitepa tou TeTpofapPaka (Fonteno and Nelson,1990), tou mepAitn (Fonteno,1996) , g

TOPPNC (da Silva et al.,1993) kaiTov KOKKoU (Raviv et al.,2001). (Zappag, 2011)
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Onwg €ival yvwaoTto artd TN QUOIKI Tou €0A@OUCE , Ol XOPOKTINPIOTIKEG KOUTIUAEG
vypaciag Twv €dA@WV ATIOTEAOUVTAL OTI0 OU0 KAAJOULCG, TNV OPXIK KAPTIOAN 1
KOUTIOAN dlaPBpoxng Kol TNV KOpla KAUTIOAN 1 KOUTIOAN atootpdyyiong. To idlo
oupBaiver kat pe g XKY twv vtootpwpatwy (Bougoul et al.,2005, Naasz et al.,2008).

H KaputtOAn dlaBpoxrg tpoaodiopileTal oe deiypa UTTOCTPWHATOCG PE TIOAU MIKPN
TIEPIEKTIKOTNTA OE LypPACia, To oToio dlaBpexetal Pabulaia, omote n povlnon Tou
OOKEl TO LTIOCTPWHPO OTO VEPO u@ioTaTal dIAdOXIKI MEIWON MEXP!L VO UNOEVIOTEI
(KkaTtaoTaon KOPECSHOU), €V TIOPAAANAG TIPOCdlopideTal n U TIOU AVTIOTOIXEI o€ KAOE
ETTITEd0 MOINONG. AvTioTOIXO , N KOPTIUAN OTtooTpayylong Tipoodlopiletal péow
JlOdOXIKNG aUENONG €vOC UTIOOTPWHATOC EEKIVOVTOCG OO TOo MNdEv (Kataotaon
KOPECHOU) KOl @TAvoviag ouvhnBwg peEXPL To erimedo twv 10 [ 100 kPa evw
TIOPAAANAO  UETPATOL TO B TIou avTioTolXel og KABe emimedo pudnong. O1 dVO QUTEC
KOMTIOAEG POAOVOTI TIEPIYPAPOUV TO D10 UTIOCTPWHA, SIAPEPOUV OE Eva TUNHUA TOUG
KOl TO (AIVOUEVO OUTO €ival yvwaoTo Pe Tov 0po votépnon (Wallach et al., 1992, Naasz
et al.,2008). To TPNUO OTO OTIOIO OEV CUMTTITOUV Ol KOUTIVAEG dlaBpoxng Kal
OTIOOTPAYYIONG OVTIOTOIXEI O XOPNAEC TIMEC MpUINONG , €VW OCf€ KATIOIO ETTIEDO
pOdNoNng Kal TIavw Ol dU0 KOMTIVAEG TEivouv va ouvavinbouv KOl VO GUUTIIEGTOUV.
TNV KOAAIEPYNTIKN TIPAEN, AUTO TIOL EVOIA@EPEL KLPIWC €ival 0 TPOTIOC PETAPBOANG TNG
TAONG TOU UTTOCTPWHOTOC KABWE N LYPACia TOL PEIWVETAI Babulaia PETA TO TIOTICUA,
AOYyw OTTOpPPOPNONG TOU VEPOU amo Ta @uUTA. Emopévwg yia tnv agloAdynon Twv
LOPAUAIKWV IDI0TATWYV EVOC ULTIOCTPWHATOC, OUTO TIOU KATA KUPIO AOYO €VOIO@EPEL
gival n KOUTIOAN OTIOCTPAYYICNG N OTIOI0 CUXVA OVO@EPETAlL KOl WG KOPTIUAN
ouyKpatnong vepou, (water retention curve).

210 oXNua 2.2 TTopaTifEvVTal Ol XOPOKINPEIOTIKEG KOUTIUAEG LYPACINC TECCAPWV
UTTOOTPWHATWY  KOAAIEPYEIOG KOl EIOIKOTEPA  TOU  KOKKOU  (OAECMEVOL KOl
KOMUTIOOTOTIOINMPEVOL PAOIOI IVOIKIG KapLdA(G), TOL TIETPORAMBAKA, TOU TIEPAITN Kal TNG
TOPPNG. OTIwg aivetal aTo XA, N METAPBOAN TOL o€ cuvAptnon He o U dev gival
YPOMMIKY] OAAA KOPTIUAOYPOUUN , HE HOPEN TIOL XOPOKTNPEIZEl TO KABE LTIOOTPWA.

AUTO O@EIAETOI OTO yEYovO(g OTI Ol OWANVIOKOL TTIOU OXNUaTi(ouV Ol TIOPOI TWV
UTTOOTPWHATWY eV €ival TEAEIOL KUAIVOPIKOI CWANVEG VW N OKPIPNE OPXITEKTOVIKN
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TOou¢ €ival 181adovoa Kal XOPOKINPIOTIKN Yia KABe vTtooTpwud. Kabwg HEIVETAL N
TIEPIEKTIKOTNTA TOU ULTIOCTPWHOTOG G€ LYPACIA, TO VEPO ATIOUOKPUVETAl KUPIWG aTtd
KATIOIO ONUEIO T OTTOIO AVTIOTOIXOUV O€ SIATIAATUVOEIG TWV TPIXOEIDWVY CWANVWVY.
2NV TIEPITITWATN OUTH TO VEPO TIOU CUYKPOTEITAl OTI( OTEVOTEPEC TIEPIOXEC TWV
OWANVIOKWV OV PTTOPEI va aTtopaKpLVOEi, 6on POdno” Ki ov aokKnBEei 0To LTTIOCTPWHA
Kata TNV dladikaaia tpoadiopiopol g XKY yiati eV LTTAPXEL UOPAUAIKI) CUVEXEIQ.

Emopévwg, amd KATolo €TEd0 6 Kol KATW, OAO KAl MPEYOAUTEPN MOLNON
artaiteital ava povada peiwong tov 6. Otav n TIEPIEKTIKOTNTA O LYPACia PEIWOEI
TOO0 WOTE VO PNV UTTAPXE! TIAEOV UOPAUAIKI] GUVEXEID OTOLG TPIXOEIDEIC TWAINVECG TOU
TIopwd0oLE, €ival aduvato va e§axOei To vepo amo auto , 6o LYNAR pudnon Kal av
TOu 0oknBei. Autd onuaivel Ot & CGUVONKEG TIOAU XOUNANG TIEPIEKTIKOTNTAG OE
vypagcia, n podnon Y TIoU OOKEL TO TTIOPWAEC OTO VEPO , TEIVEL OTO ATIEIPO. H PEYIOTN
TIEPIEKTIKOTNTA O LYPACIA KATW OTIO TNV oTtoia dev €ival duvatn n eKPOPnaon vepoL
omé €va LTIOOTPWHO , 000 HPUZNCN KOl av TOU aoKNOei, KOAETAl LTIOAEIUPOATIK
vypaacia (0. Av n TIEPIEKTIKOTNTO 0 Lypacia avgnBei oe emineda mavw amo Orto Y
MEIWVETOlI Ot MPEIPNOIYa  €miTeda. [evikd 000 TIEPICOOTEPO  AULEAVETAL N
TIEPIEKTIKOTNTA €VOC ULTIOOTPWHOTOC Of ULypacia ot emimeda TAvw omo Of 1000
TIEPIOCOTEPO MEIWVETAL I YULNoNn Y TIOL AOKEITO LTIOCTPWHA OTO VEPO.

Ailel va onuelwOei 0TI yia TNV Kotavonon NG LOPAVLAIKNC CUPTIEPIPOPAC EVOC
LUTTOCTPWHOTOC OE KOAANIEPYNTIKEG OLVONKEC, €ival ApKeTO va TIpoadloplatei n XKY 1ou
yia €0po¢ puldnong amo 0 éwg 100 kPa f akopa Kal éwg 10 kPa. EvtolTtolg yia va
ANEOEl Plo ETUIOTNUOVIKA TIIO OAOKANPWUEVN TIEPIYPOPN TWV @QUOIKWY ISI0THTWY
OPICHEVWV LTIOCTPWHATWY, N XKY PTTOPEi va TIPOCSIOPIoTE KAl yIO APKETA LYNAOTEPQ
eTiTIEda pudnong G 1&g Twv 103 [ akopa Kal 106 kPa. ZTI¢ TIEPITITWOEIG AUTEC YIa
™ dnuiovpyia NG XKY avti twv Tipwv poudnaong Tou avTioToIXoUV oTIC JIAPOPES TIPEC
TOu OF AauBavetal 0 deKASIKOG AoyaplBpog TnG pudnong. Auto yivetal yla va gival
duVaTOV va TTapaTnNENOsl KaADTEPO N aAAay TNG TIEPIEKTIKOTNTOC O LYPACIA OTIC
XOUNAEG TIMEG PMOZNONG TIOU €ival ONUAVTIKEG yIa TNV KOAAIEPYNTIKI] GUUTIEPIPOPA TOU
uTTOOTPWHOTOC (TIepimou 0 €wg 100cm oTtANg vepoL 1 0 €wg 10 kPa) kol TtapAaAAnAa
Vo JTIOPEL va UTIAPXEL MIA EIKOVA YIO TOV TPOTIO CUUMETAPBOANG Twv O0U0 aUTWV
MeEYEBWV OTIC TIOAD LPNAEG TIMEC pOZNoNnG. O TIpoadloplouog TNE XKY yia TTOAD LWNAEC
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TIMEG pOnong (P péEXPL kat 106 dnAadry 10.000.000 cm oTNANG VEPOU) EXEl TIPAKTIKI)
a&ia POvo yia TIOAU AETITOKOKKO UTIOCTPWMHATO OTIWG TIX N Mavpn Tup@n. Aviibsta yia
TA TIEPICCOTEPA LTIOCTPWHATA, N Goknaon pudnong oe ertimeda vPnAotepa amo 100
kPa 1 akopo kal 10 kPa dev €xel TIPAKTIKI a&ia dedOUEVOL OTI AN OE PIKPOTEPEC TIMEC
Y, n 6 TpoKIKA otabgpoTtoleital (TEIVEL OCUUTTTWHATIKO) OT0  ETUTIEDO  TNG
LTTOAEIMPATIKI G vypaaiag (Or).

TG KOAAIEPYEIEG EKTOC £DAMOLC , TO VPOC TOU LTIOOTPWHATOC OTA PULTOdOXEIN
(YAAOTpEG, OAKOI KATT) ouvnBw( KupaiveTal petaéd 5 kal 20cm (Raviv et al.,2002) .
AUTO onuaivel 0Tl n podnon OtV KATAoTOOTN ULAATOIKAVOTNTOC METARAAAETON KATA
OO aTto Vv Tiurp 0 otov TVBuEVa PEXP! TNV Tihr 20cm OTAAN vepoL (2 kPa) otnv
AVWTEPN ETIIPAVEIN TOU KAl ETIOPEVWC N YEGN TIYN NG €ival ta 10cm (1 kPa).

Me Baon auto To OKETITIKO, N TN 1 kPa Bewpeital cupyBatika ion pe tnv podnon
TIOU €XEl VA UTIOOTPWHO TOTIOBETNHEVO OE €va oLVNBeg PUTOdOXEIO (OAKOC, YAAOTPa
KATT) oTnv Kotdotaon tng vdatoikavotntag (de Boodt and Verdonck,1972). TlNa 1o
AOYO OUTO, N TIEPIEKTIKOTNTA €VOC LTIOCTPWHATOC O LYPATIA N OTIoia , CUHPWVA UE
Vv XKY touv , avrtiotoixei oe tiurp podnong 1 kPa (10cm otANg vepol) CUUPBATIKA
Bewpeital ion pe TNV vdatoxwpnukonta @utodoxeiov O (Raviv et al.,2002).
JUVETIWG, CUU@PWVA PE TO OXNHA, N ULOATOXWPNTIKOTNTA PUTOSOXEIOL TOU KOKKOUL, TOU
TIETPOPBAUPBOKA , TOL TIEPAITN KOl TNG TUPYPNCG loouTal PE 79% , 48% , 31% Kol 58%
avtioTtoixa.

MNa va yivel katavonto Ti TTANpogopieg Ttapexel pia XKY, 8a TipETel va elocaxOei n
gévvola g dlabsoipotntag vepol. Eival yvwotd o011 n amoppdé@non vepol amd Ta
@UTA OPEIAETAI OTO WOPWTIKO SUVOMIKO TWV KUTTAPWV TNG Pidac To OTIoio TIPETIEl va
LTIEPPBaiVEL ONUAVTIKA TO SUVOUIKO TOU VEPOU TIOU TIEPIEXETOI OTOUC TIOPOUC TOU
UTTOOTPWHOTOC. Ma va cuLPBaivel OPWE OLTO XWPIC va avaykadstal 10 PUTO va
avVLUPWOEl T0 WOPWTIKO OUVOUIKO TWV KUTIOPWV TOU Gt ETMEdA TIAVW OO TdA
KOVOVIKA, YEYOVOC TIOU B0 To €0€Te 0g¢ KOTAOTAGON KOTATIOVNONG. @0 TIPETIEl N podnon
TIOU OOKE( TO UTIOCTPWHO CTO VEPO Vva €ival 600 TO dUVATOV XOPNAOTEPN. evika
Bewpeital OTI TO VEPO TIOL UTIAPXEl OTO TIEPIBAAAOV TN Pidag eival EDKOAA dIABECIUO
yia ta @utd (EAN) otav n Tigrf poudnong mou TO0 AOKEN TO UTIOOTPWHA GTO VEPO 00O TO
duVOTOV XOUNAOTEPN. Tevik& Bewpeital OTI TO VEPO TIOU UTIAPXEL GTO TIEPIBAAAOV TNG
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picag gival eDKOAa dlaBEaIPo yia Ta @UTA (EAN) otav n iy podnong Tou TOL OOKE( TO
LTTOOTPWHO KLpaAiIveTal amo 1 kPa (vdaToXWPNTIKOTNTA @UTOdOXEIoV) PEXPL 5 kPa |
dnAadr peTa&L 10 cm kai 50cm otANG vepoL (Bunt, 1988). ZXETIKA EUKOAO SIOBECIHPO
gival emtiong Kal To vePO TIOU CLYKPOTEITAl PE TIMEC POLNoNg ato 5 éwg 10 kPa (de
Boodt and Verdonck, 1972). H dia@opd otnv TIEPIEKTIKOTNTA OE VEPO METAED TIPWV
pOdnong 5 kai 10 kPa KoAgital puBUICTIKN XWwPNTIKOTNTA o€ vepO (WBC ard 1Ta apXIKa
TOL O6pouL OTa AyyAlKa . water buffering capacity). F'evikd vepd TIOU CULYKPOTEITAl ME
vPNnAOTEPeC TIMEG pulnong amo 10 kPa Bewpeitar dvokoAa dlabéoiyo yia Ta
KaAAlepyoLpeva uta (Raviv et al.,2002) . ATTOAUTwWG pn dIOBECIPO yia Ta ouvion
KOAAIEPYOUPEVA QUTA €ival TO VEPO TIOLU CULUYKPATEITal Pe pO{non LYWNAOTEPN aTo
1500 kPa (Bunt,1988). ATO (pUGIOAOYIKN] ATIOWN, TO VEPO TIOU CUYKPOTEITAl e pHONON
peyoAUtepn amo 10 kPa ota LTTOCTPWHOTA PTIOPEL va attoppo@ndei amd ta @utd |,
OAAQ pPE OAO KOl PEYOAUTEPN OUOKOAIO KaBwg To Y avavetal. MNa va TTpocAdpel To
(PUTO VEPO TIOLU CULYKPOATEITAl PE TIMEG PULNONG CNUAVTIKA PEYaAUTEPEC amo 10 kPa, 6a
TIPETIEL VA TIPOCOPUOCTEI OVAAOYO TO WOHPWTIKO SUVOUIKOU TWV KUTIApwV Tou. H
d10dIKATIO TNG TIPOCAPHOYNE TOU WOHWTIKOU SUVAMIKOU TWV KUTTAPWVY O AUVENUEVEC
TINEG POINONG OTO LUTIOCTPWHA Eival TIAPOPOIO PE AUTH TIOL TTOPATNPEITAl KATW ATt
ouvonkeg €kBeong oe npacia (drought) , n omoia kotarovei ta @uta (Chaves et
al.,2003). H kataTovnaon TIou TIPOKOAOUV Ol ULYNAEG TIMEC pOdNoNg Tou vePOU OTO
TIEPIBAANOV TV  pI{wv  (TIOAD  XOUNAO  duVOUIKO  BgpeAidoLg PAlog) MEIWVEL
ONUOVTIKA TOV pUBPO avATITLENC TWV PUTWV KAl ETIOPEVWC KAl TNV TIOPAywyr] TOUC.

Mo auto 10 AOYO0 N TIEPIEKTIKOTNTA TWV LTTOCTPWHATWY O LYPACIO 08 CUVONKEQ
KOAAIEPYNTIKACG TIPAENG OULVICTATAl VO  JIATNPEITAl CUVEXWC OCf OXETIKA LWNAX
emimeda, WATE N PULNON TIOU AOKEITAlI OTO VEPO va Kupaivetal PeETagL 1 €wg 5 kPa kai
o¢ KGOt TiepinTwon va unv vrtepPaivel ta 10 kPa. MNa va eTuteuxOei auto, Ta QULUTA TTIOU
KOAAlEpYOUVTOl 0€ UTIOCTPWHOTA Ba TIPETElL va ToTi(ovIal oUXVA HE  avaAoyn
TIPOCOpPHOYI] TNG dOCNCG VEPOU VA KUKAO APOEUCTC.

2T0 ONUEI0 AVTO TIPETIEI VA TOVIOTE( OTI N LOATOXWPNTIKOTNTA PULTOSOXEIOL TIOU
AaupBavetal ano v XKY Tou UTIOOTPWHATOC HE TIPOROAN TNG TIiuNg podnong 1 kPa oto
6 eival pia cupBatik TP, n oToia €ival otabepry KAl XOPOKINPIOTIKA ylo &va
vTtooTpwHa. H Tpayuatikip O Opwg HTIopei va JdlagePEl amo @UTODOXEIO o€
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@utodoxeio, avadioya pE TO UEOG OAAGD KOl IDIAITEPA  XOPOKINPEIOTIKA TOU
OUYKeEKPIYEVOUL uTtooTpwuatog (Milks et al.,1989b). O LTIOAOYICUOC TNG TIPAYMOATIKNG
9(C pTTOopPEl Va Yivel €iTe EpyaoTnNPIOKA, PE OTIAR PETPNOT NG 6 o€ OAO TO UTTIOCTPWHA
€VOC (PUTOOOXEIOU TO OTIOI0 TIPWTO €XEl TIOTIOTEI KOAG PEXPL VO PTACEL 0€ KOTAOTOON
vdaTOIKAVOTNTACG , €iTe BewpnuKa xpnoworolwvtag v XKY. Ta 10 Bswpntko
UTTOAOYIOHO OPWC TIPETIEL VO LTTAPXEl OONUOTIKY €€icwaon Tou aTtodidel TNV XKY. Av n
paBnuatikry €gicwon Tou attodidel TNV XKY yia €va GCUYKEKPIPEVO UTIOCTPWHA
OAOKANPwWOEei oto didotnua amo 0 €wg h, émmou h To VYPOC TOL LTTOCTPWHOATOC HECO OF
€va QUTOOOXEIO, TIPOKUTITEL N TIPAYMATIKI] 9CC yIO TO CUYKEKPIUEVO ULTTOCTPWHA OTO
OUYKEKPIYEVO PuTOdOXEio. (Savvas, 2009).

Z10 oxnua 2.3 Topatifevial XOpOKINPIOTIKEG KOPTIVAEG uypaciag yia Tov
TIETPOPAPPAKO Ol OTIOieC €XOUV TIPOadIopIoTei: a) amod toug Fonteno and Nelson
(1990), B) oamo TouLC Bougoul et al. (2005) yia d0O0 JlAPOPETIKOUG TUTIOUG
TIETPOPBAPPBAKA TOU iOIOU KOTAOKEVLAOTI] Ol OTIoieC dIAPEPOLV OTNV TILKVOTNTA TNG
TIAEENC KOl y) aTto toug Da Silva et al. (1995). O1 XKY 1tou 1tpoodiopiocav ol Da Silva et
al. (1995) kai Bougoul et al. (2005) mtepIAapBavouv TOCO0 TOV KAGSO ATTOCTPAYYIONG
000 Kol Tov KAAdo dlappoxng. H XKY twv Fonteno and Nelson (1990), n oTtoia
TIEPINAPPBAVEL JOVO TOV KAADO OTIOCTPAYYIoNG €ival N idla Ye €KEIvVN Tou ZXnpotog 2.2,
OAAG TTapatiOetal Eava 0w WOTE VA UTTIOPEL VO CLYKPIBEI PE TIC UTIOAOITIEG. ZTO ZXNHO
2.3 JIOTIOTWVETAl KOTAPXIV OTl OAeC o1 XKY tou TeTpoPAaupaka gugpavidouv €viovn
votépnaon. Eival yvwoto o1l yia pia ded0uEVN TIEPIEKTIKOTNTA O€ vypaacia, n povdnon
TIOU OOKE( TO LTTOCTPWHO OTO VEPO OTNn JIAPKEIA TNG KAAANEPYEIQG PBpPIOKETAl KATIOU
METAEL TNG TIMNAG TIOU OVTIOTOIXEl OTOV KAGDO J1aBpoxNg Kal NG TIPNG TIOU AVTIOTOIXEI
otov KAAdo amoaotpayyiong (Wallach,2008). Emopévwg , n €viovn ULoTéEPNON
UTTOONAWVEL OTI 0TV  KOTAoTaon NG LAATOIKAVOTNTOC N TIEPIEKTIKOTNTA TOU
TIETPOPApPBaKa ae vepo oe Eva BEDOPEVO UYOC JEV €ival oTABEPT OAAA PMETABAAAETAL
MEOO g eupPUTATA Opla OTN JIAPKEIA NG KOAAIEPYelaG. MpéTel BERala va avagpepBei
oTl , oUP@wva pe toug Da Silva et al. (1995) , 10 €0pPOC TNG ULOTEPNOCNG TIOU
TIapouaciddel n XKY tou TIETPOPRAPPOKA HEIVETAlL HETA OTIO OPICHEVOLC KUKAOUG
dlaBpoxXncg Kal armooTpayyiong. ‘Eva GAAO CUPTIEPACHA TIOU TIPOKUTITEL OTIO TO ZXNHO

2.3 eivar on dlagopetikoi TOTIOl TIETPORAUPOKA  PTIOPOUV  va  TTIAPOoUCIalouv
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ONMOVTIKEG JIOPOPEG OTIC TIMEG TNG agpoTiepatotnTag (amo 13% €wg 44%) Kal TNg
VOATOXWPNTIKOTNTAC PUTOJOXEIOL (amo 36% £wg 68%). O1 dIOPOPEC QUTEQ
opeiAovTal KLPIWG a8 AVOUOIOTNTEG TOCO OTNV TIUKVOTNTO 000 KAl oTn Hop®n g
TIAEENG Toug (Kupiwg otn dlevBuvaon dIATAENG TwV IVWV). Mapd TIC dIOPOPEC OUWC,
OAol 01 TUTTOl TIETPOPRANPOAKO @AIVETAL VO €XOUV UWNAN TIEPIEKTIKOTNTA O €UKOAQ
dl0BEoipo vepPO (Ao 34% €wq 66%). TEAOCG €va AKOPN CUUTIEPOCHO TIOU TIPOKUTITEL
artd To ZXAUa 2.3 €ival OTI TO VEPO TIOU TIEPIEXEL O TIETPORAUPBOKAC €ival 0TO GUVOAO
TOL OXedoOV dIOBECIUO yia T @UTA. To pn JIBECIUO yId Ta @UTIA VEPO OTOV

TIETPORAUPBAKO KATA Kavova dev uTiEpPaivel 1o 2%. (Zappag, 2011)

IxNUo 2.3: XOpOKINPIOTIKEG KAPTIUAEG uypaaciag (XKY) TetpoBaufoaka o1 OTIoieg €Xouv
TIpoodloploTei: a) amo toug Fonteno and Nelson (1990), B) amd toug Bougoul et al. (2005) yia
€va TIETpoPappaka pe TTukv TTAEEN(HO) kat évav aAlov pe apair TAEEN (LD) katy) omd toug
Da Silva et al. (1995). O1 XKY twv Bougoul et al. (2005) kai Da Silva et al. (1995) mtepiEéxouv 1000
Tov KAGdo armo&npaveong (D) 6co kal tov kKAado diafpoxng (W) evw aut twv Fonteno and

Nelson (1990) cuviotatal ovo armo Tov KAado amoénpavong. (Zappag, 2011)

2.7. Apdeuon Kal TIETPoLaapakag

Onwg Tmapampnoe o  Sonneveld (1980), Jla@OpPETIKA deiyyata  TOU
TIETPORAUPBOKA PTTOPED va JIAPEPOLV KATIWG OTA PUOIKA TOUC XOPOKINPIOTIKA, Yid
TIAPAdEIYHO DIAPOPEC EKTIPIOEIC TOL TTOCOOTOU CUYKPATNONG VEPOU Kal KEVOU aEPa
oc OIO@OPETIKA 0N 0€ ALTO TO ULAIKO. Eival onuaviikd va avo@EPoupE OTL 0
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TIETPOPAUPBAKOC €XEl LYWNAN OCUYKPATNON VEPOU GC€ XOUNAN TAGN VEPOU KOl N
TIEPIEKTIKOTNTA Ot vepO Ba au&nBei amotopa oamod TTAVW TIPOC TA KATW HECO OTO
MTIAOK. TMa TTOPASEIYPa OV TO ULAIKO €ival KOPECHEVO KOl O@NVETAL va OTpayyioel, o
OYyKOCG TOU agpa Ba gival povo 4% oe eva ODYPog Touv 1 cm KATw ammo In Pacn. Auto
MTTIOPEl va TIpoKaAEael TipofAnuata pilofoAiag av 1o UYog Tng oTnAng vepou eival
MIKPOTEPO OTIO 5¢m, OTIW¢ PTToPEi va cLMPBED KaTA T diApKela TNG d1Adoong O PIKPA
MTTIAOK. MO va QVTIUETWTIIOTEL UTO TO TIPORANUA KATA TN PIOBOAIATWV HOOXELUATWY,
ol Verwer kal Welleman (1980) TtpOTelvav TO LTTOCTPWHA VA €ival BPeyUEVO OAAG OXI
KOPEOHEVO ONAOdK TO VEPO TIOU £QAPMOLETAl VA €ival HOVO TO HICO TOL OYKOU TOU
TietpoPaupBaka. Emiong eixav TIpoOTEIVEL TA PIKPA UTIAOK va TOTIOBETOUVTION Of €va
OTPWHA ATIOCTPAYYIoNG aTtd AUMO 1 TIEPAITN KOl T POOXEVHUOTO va PNV PTIaivouv
BaBiad péoca oto umooTpwpd. Ol TEAEUTAIEG TIPOTACEIG IOXVOULV €&iCOL KOl yia TN
BAGoTnon TV OTIOpwWVY, €POCOV 0 OTIOPOCG ElCAyeTal BaBId pPECO OTIC TPUTIEC OTNV
KOPU@I] TOL UTTIAOK.

‘Otav Ta veapd @UTA (OTIWE Ol TOPATEG Kal TA ayyoUpIld) OTA TTOAAATIAQCIOCTIKA
MTTIAOK TOTTOBETOUVTOIN 0T CUVEXEID OTn B€0TM TWV COKWV TIETPORAPPBAKA, N TAoN TOU
VEPOU OTNV KOpLEr OaLEAVETAl (dNAOdN N TIEPIEKTIKOTNTA OCE VEPO MEIWVETAL) Kal
€€ao@aAIeTal KOAOG OEPICPOC. Oa TIPETIEN VO TOVIOTEI WOTOCO OTI OTAV T QUTA TIOU
TTIOAAOTIAQGCIALOVTOl O€ UTIAOK TIETPOPRANPBOKA KOl  KOAAIEpyOUVIOl g€ €va cUOTNUO
NFT, dev UTIAPXE! ETUTTIAEOV TIAXOC TNG UTTOKEIPMEVNC TIAGKAC KAl N €VIOOT NG Lypaaiog
Oa Ttapapeivel xaunAr. Emiong mpoteivetal Ta KATIw 1o YnAd PrtAok (7,5-10 cm) va
XpnowJortolovvtal o cuotiuata NFT gg oxeéon MPE OUTA TIOU TIWAOULUVTIAI YO TNV

KOAAIEpYEID og TIETpORAauBaka (6,5cm) . (Jones, 2005)

2.8. AvtolaTionog apdsuaong lie BACN TNV NAEKTIPIK AVWVIOOTNTA TOU £3A@OUG Kal
NV Bepuokpaacia 1wv POAAwWV

o TO TIPOYPAPMATIOHNO TNG APOELONG, LTTAPXE! TIAVIA MIA OVAYKI Yo O&IOTIIOTEG
MEBODOULC yIa TN PETPNON NG KOTAOTAONG TWV LUBATWVY TOU £OAQPOULC KAl TWV (QUTWV.
To TIO oOnNUOVTIKO KOl PO0IKO CUCTOTIKO €VOC OULCTAPATOC MPETPNONG €ival o

aiodinNmMpag. H OTIOTEAECHATIKOTNTA TWV Jla@OPWV  SIOXEIPIOTIKWY  OATIOPACTEWV
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€EAPTATOI OTIO TIC OKPIREIC PETPOEIC, Ol OTIOIEG ME TN CEIPA TOLC EEAPTWVTAIL OTIO TNV
akpifela Touv aloBntpa.

Ot Shull kar Dylla (1980) mtpoOtelvav TN XPrion Twv HUTTAOK avTioTaong amo yoyo
yia aioOntripa PEIPong uvypaciog €dA@OUCG. Ze MEYAAUTEPO XWPAEIA Yio TNV
ETIEKTACT NG AIoBNTPIOG TIEPIOXNG LyPACIiag dAPOLC, £YIVE €va OIKTLUO ATIO UTTIAOK
avtiotaong aro yoYo oLvOEdEPEVA O CEIPA Kal TIOPAAANAC UE EVa EUPOC AVTIOCTACTG
i0l0 pe ekeivo TIOU TIPOPBAETIETAN yIO €va WPTIAOK. ZuvAOWC OTOV QUTOUATIOUO TNG
apdeguong , ol TIVELUATIKOI aIoONTNPEC Ba avTikaTtaoTaBoUV Ao TOUC NAEKTPOVIKOU(
aloONTNPEG vepoL AOYyw TNG OEOHPELONG NG YPOPUNG MHETAPOPAC aEpa OTod T
ouVIpipuIa.

Ot Alharthi kot Lanje (1987) mpotevav pia pgéEBOdO yla TV EKTinon Ttou
KOPEOHUOU TOL VEPOU aTO TIC MPETPNOEIC TNG OINAEKIPIKNG OTaBepdg. Ol PETPIOEIQ
TAoNG Oamod TA TEVOIOPETIPA YEVIKA Tigplopidovial o€ TIPEC KaTakpAatnoncg/
ATIOPPOPNOTC KATW OTIO PO OTHOC@AIPA. AEV PJETPOUV OPWC ETIAPKWE OAO TO QACHO
¢ dloBEcIUNG vypaaciag oe OAOLC TOVG TUTTIOUE £dA@oLC. O1 alIoONIPEC Pe Baan TNV
avtiotaon Kal To onua €£0d0L UTIoPEl va TpopodoTolvTal APECO PE T CLOTHPATO
EAEYXOUL.

O Cuming (1990) avémtuée é€va oULOTNPO €Aéyxou dApdevong, TO OTIoio
TIEPIAOUPBAVEL Eva aioBNTNPa LyPaAciag dA@OUC TIOU EAEYXEL TIC KOIVEG YPAMUEG TwWV
dla@OPWV CUCTNUATWY dApdeuong. KdabBe @opa Tou o0 aiobntrpag vypaciag Tou
€dAapoug TOoTIoOeNBEl OT0 pPIJKO OUOTNPO  €VOGC  @QUTOU, €va  XPOVOUETPO
EVEPYOTIOIEITAL KAl TO QUTO TTOTIETAL

Ot Frankovitch kai Sarich (1991) avémtuéav éva auTOPOTO oUOTNHA TIOTICHOTOG
TWV @UTWV TIOU ATTOTEAEITAL OTIO €vA NAEKTPOVIKO GUOTNHUA PETAYWYIG TIOU EAEYXEL TO

XPOVO AvTtAnong vepou. H TTapoxn Tou vepoU eAEYXETAL aTIO Eva cLOTNUO BAABidwv.

2.9. Apdeuon ag Baon tnv vvoaaoia TO LTTOCTPWIIA

TG KAAAIEPYEIEG TIOU OVOTITUCCOVTIAI OTO £30QOC, €iVAl OPKETA GUXVI N XPNon
TOCIYETPWY yla TOV OUTOPOTO €AeyXO TG ouxvorntag apdeuvong (Thompson et
al.,2007). Ta teAevTaia xpovia yivovtal TIpooTIABEIEC va XpNoIpoTIoinBolv TacipeETpa
KOl OTIC KOAAIEPYEIEG O€ UTTOCTPWHATA YIO TOV EAEYX0 TNG ouxvotntag apdsuvong (Lieth
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and Burger,1989, Pardossi et al.,2009). To TOCIMETPA METPOUV TO OSUVOUIKO TNG
BepeAiwdoug palag (uodnon) oto TTIOPWOEC TOU UTIOCTPWHOTOC, TO OTIOI0 OTIOTEAEL
ouvapTNaN NG TIEPIEKTIKOTNTAC o€ vypacia. H diaBecipotnta vepol yla Ta QUTA Ot
€Va TIOPWOEC PECO O MIO OedOPEVN OTIyUN €EOPTATAl TIEPICCOTEPO ATIO TN MUINOoN
TIOU TOU OOKEITal TIOPA ATI0 TNV TIEPIEKTIKOTNTA TOU OE ULYPOCIia. ZUVETIWG, av
TOTTOOETNOEI EVva TACIPETPO GTO LTIOCTPWHA KAl CUVOEBEI PE Eva oUCTNPO AUTOMATNG
dlaxeipiong tng apdeuang, n TTapoxr OPETTIKOU SIAAVPATOC PTTOPEL va evepyoTIOolEiTal
auToOUATa OTaV N PUINGCN OTO LTTOCTPWHA PTACEL O MIA KOTWTEPN TP (11X 1 kPa). Mg
OpouC LAATIKOU dUVAMIKOU, N TIAPOXN BPETTIKOU SIOAVPOTOC EEKIVA QUTOUATO OTAV
TO OUVOUIKO NG BePEMWSOLC PAlacg TIECEL KATW OTIO €va EAGXIOTO Oplo (Tx -5 kPa) Kal
TEPMOTIETAl AUTOPOTA MOAIC TO TACIPeTpOo d¢eiel pa peylotn tpn (mx -1 kPa). H
MEYIOTN KOl EAGXIOTN TIUR pudnong 1ou Kabopidouvv avtioToixa TNV €vopén Kol Tov
TEPUATIOPNO TOL KUKAOU ApdeLONG EI0AYOVTIAl W¢ TIMEC avag@opdg (set-point values)
010 oUOTNUa auToHaTNG dlaxeipiong g dapdsuong. AMO TA TIOPATIOVW YIVETAL
QVTIANTITO OTI TA TACIPJETPA XPMNOIMOTIOIOVUVTAI YIO TOV EAEYXO0 OXI JOVO TNG oLXVOTNTAC
QAN Kal TNG JIAPKEIOG TWV KUKAWY APOEVLOTNG.

210 UTTOOTPWHATA KAAANIEPYEIOG PUTWV TO EVKOAO JIOBECIPO VEPO CLYKPOTEITAL
ME pOlnon Tou Kupaivetal ammo 1 éwg 5 kPa. Eival emopévwg €0AOYO va UTTOBECE!
KOVEIC OTI AUTEC Ol TIPEG POINGON TIPETIEL VO XPNOIPOTIOINB0UV Kal W¢ TIHEG avaPOPAC
yia v €vapén Kai tn Angn twv KUKAwV Apdeuang, OTav N CUXVOTNTA NG EAEYXETAI
MEOW TACIMETPWV. [MPayHaTIKA Ol TIMEC OUTEC @AiveTal va gival KATAAANAEG yia
UTTOCTPWHOTO TIOU XPNOIPJOTIOIoUVTAL Yia YAQOTPIKA @utda (Kiehl et al.,1992). MExpi
ONMEPA OUWC OEV LTTAPXE! ETTOPKNG EPTIEIPIO PE XPHON TACIPETPWY O LTIOCTPWHATA
OTIWC 0 TIETPOPRAPPBOKAG, 0 TIEPAITNG, N EAAPPOTIETPA KAl 0 KOKKOCG (Lieth and
Oki,2008). levika n Xprion TOCIUETIPWY OTA UTTIOCTPWHOTA TIOU XPNOIPOTIoOIo0VIaL
ouVNOBWC yIa TIOPAYWYIKEC KOAAIEPYEIEC KNTTEVTIKWVY KOl OPETITWV aVOEWV TTapoualalel
OPKETA TIPOPAApaTa. PaiveTal OTI OTIAITEITAl OPKET €PELVA KOl TEXVOAOYIKI €EEAIEN
aKOPN MEXP!I va JTTIOPOUV T TOCIPETPA vaA  E€QOPUOCTOUV pe  aIOTIOTIO o€
TIOPAYWYIKEG KOAAEPYEIEG O LTOOTPpWHOTA (Schroder and Lieth,2002). lNevika to
TIOPWOEC TWV UTIOCTPWHATWY €XEl JIOPOPETIKN dOPN KOl OTIOTEAEITAl 0E ONUAVTIKA
MEYOAUTEPO TIOCOOTO ATIO EVLMPEYEOEIC TIOPOLCG O CUYKPION ME QUTO TOU €OAQPOUC

47



(Fonteno,1996). Aoyw NG UTApPENG TIOAAWV OXETIKA PEYAAOUL HEYEOOULC TIOPWV, TIQ
TIEPIOCOTEPEG QOPEC OV  UTIOPEl va  €TUTELXOEI n  KOAN Ema@y METOEL TOL
UTTOCTPWHOTOC KOl TNG KEPAMIKACG KEPOANCG TOU TOCIPETPOU, N OTIOID CLVICTA TOV
alodnmpa pEtpnong TNG pudnong oto Topwdeg péoo (Pardossi et al.,2009). To
TIPOPBANUO OUTO JUOXEPAIVEL ONUOVTIKA TNV O&IOTIOTN METPNON NG MOINoNg HECW
TOCIMETPWY OTA LTIOOTPWHATA.

‘Eva GAAO TIpOPBANUA €ival 0 TPOTIOC KAl TO CNMEIO TOTTOOETNONG TOU TACIUETPOU
MEOO OTO UTIOCTPWHO. ZTO TIEPICCOTEPA UTIOCTPWMATO, O OVTIBEON HE TA QUOIKA
€DAPN, N TIEPIEKTIKOTNTA Of LYPOACIO HEIVETAl ATIOTOPO KABWC au&dvel n polnon
Toug otnv Teploxn amo 0 €wg 2 kPa (0-20 cm), OMwg TIPOKUTITEL ATIO TIG
XOPOKINPIOTIKEG KAPTIUAEG LYPACIAC TOUG. AUTO TIPOKTIKA onuaivel Ot n yudnon Tou
KOTaYypPA@PEL £€va TACIUETPO OE Eva LTIOCTPWHA, OKOWN KAl av n JETPNOoN €ival owaoTtn,
S1a@OPOTIOIEITAl ONUAVTIIKA aVAAOya HPE TO UQOC OTO OTIOI0 €ival TOTTOOETNUEVOG 0
aloONtpPag Tou. TiBeTOl ETTOPEVWC TO EPWTNUA OE TIOI0 UYOCG ATIO TOV TTUBUEVA TOUL
UTTOOOXEO Ba TIPETIEL VO TOTIOOETNOEI N KEPAUIKI] KEPAAN TOU TACIPEIPOL YIA vd
artodidel pPe TOV KAAUTEPO SUVOTO TPOTIO TN dlABECIUOTNTAO vypaciag PEoa OTo
LTTOoTpWHA. H TOoTTI0O£TNOoN TOoL aIEBNIPa oe VYog 10cm ard Tov TUOPEVA TOUL
UTTOO0XEN, TO OTIOI0 AVTIOTOIXE( TNV CLPPBATIKA LAATOIKAVOTNTA EVOC PUTOJOXEIOUL,
gival iowg PIa KoAN TIPOKTIKN YIOTi YTIOPEl va ouVOLOCTEL TIOAU KOAA HE TNV €vvola
TOU «€EUKOAO OIOBECIUOL VEPOU» OTA UTIOOTPWHATA. MEeEXpl OnuUeEpa OPwWC O&v
UTTAPXOULV A&IOTIOTO TIEIPOUOATIKA OEDOPEVA OTIO KOAAIEPYEIEC GE LTTOCTPWHOTA TIOU
VO  TEKPNPIWVOUV TNV  opBoTnta  €QAPHUOYAG OUTHG TG TIPOCEYYIonG OTtnv
KOAAIEPYNTIKN TIPAEN. MeviKA aTTtaITEITAl TIEPAITEPW €PELVA YIA TOV KABOPIOUO TOU
KOTAAANAOL OYPoug TOTIOBETNONG TWV aIoONTAPWY TwV TACIUETIPWY HECA OTA
UTTOCTPWHOTA TWV KOAAIEPYEIWV EKTOC €DAPOUC, KOBWCE KAl TWV TIMWV ava@opdg yia
NV évapén kal I AfRén twv KUKAWV Apdeuon .

Kotd kavova, yla KaBe nAektpofdva Tou eival urelBuvn yla 1N TTOPOXN
OpeTTIKOD  SIOAVUOTOC O €vO  OUYKEKPIUEVO OPOEVOPEVO TOMEN ULTIAPXEL £va
TOCIMETPO TIOU EAEYXEL TN Asitoupyia g (Lieth and Oki,2008) . YTdpxouv OPWC Kal
TIPOYPOUMPATIOTEG APAELONG TIOU EVEPYOTIOIOUV TNV TIAPOXIN VEPOUL pe BdAon 1o PECO
OpOo TV PETPCEWY aTid dV0 N TIEPIOCOTEPO TaaipeTpa (Pardossi et al.,2009). lNa va
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eAaxIoTOTIOINOEI N TIBAVOTNTA £KBECNC HEPOUCG NG KOAAIEPYEIOG OE KATATIOVNOT AOYW
EMEIPNC veEPOU, Ta TOCIPETpO Ba TIPETIEl VA TOTIOOETOUVIOI OE UTIOCTPWHO TIOU
@INO&EVElL PEYAAD KOl KOAA €EKTEBEIPEVA OTO NAIOKO @w¢ @uTta (Schoder and
Lieth,2002). ETumAéov Ol OTOAAKIEG TIOL TPOEPOSOTOUV AUTA T @UTA Ba TIPETIEL va
€X0OUV TIOPOXN EANPPWC HMIKPOTEPN OTIO TN PECN TIAPOXH TWV CTOAOKTIWV OTOV TOMEQ
TI0U TTOTIeTal PE BACN TIG EVOEIEEIC TOU CUYKEKPIUEVOUL TACIUETPOU.

Mo I PEYOAUTEPN OOCE@AAEIO TIPETIEL VO UTIAPXOULV Kol AAAO TOCIMETPA, EKTOC
010 aLTA TIou PuLBWIdoLV T ouXvOTNTA APdeLONG, TOTIOBETNUEVA Ot SIOPOPETIKA
onueia Tov BegppokNnTiov, T OTIOIO EVEPYOTIOIOUV TN ONPOVON CUVAYEPUOU Of
TIePITTwon KIvOUVOU yia TNV KOAAEPyeld. Mrvupa yia TNV €veEPyoTIoinon Tou
ouvayepuoL dlaBIBadetal oTnv TIEPITITWAN TIOU N TIAPOXH OPETITIKOU SIAAVPOTOC OTnV
KOAANIEPYEIO E€ITE €ival OVETIOPKNCG €ITE OTAPATNOE, HUE OCUVETIEID TNV GVOd0 TNG
pOZNoNG OTo LTTOCTPWHA CE ETTIEdN TIOL TIPOKAAOUV €viovn LAATIKN KataToévnaon.

Kataotdoelg udatiKr KOTOTIOVNONG TIOU OTIAITOUV TNV €VEPYOTIOINan Tou
OULCTAPOTOC CUVAYEPUOU UTIOPOUV va TIPOKUWOULV E€iTe AOyw OULCAEITOUPYIOG TwV
TACIJETPWY TIOLU pubuidouv T ouxvointa apdeuang €ite AOyw AANOU  €idoug
TIPORANUATWY GTo cLOTNUA APdEVONG.

EKTOC¢ OTI0 Ta TACIMETPA, TIC TEAEVTAIEC OEKAETIEG £XOUV AVATITUXOE( Kal GAAOUL
€idoug aIoONTNPEG yIa TOV EAEYXO0 NG apdeucng PE BAcn TNV LBATIKI KATACTAGOT CTO
TIEPIBAANOV TwV pIlwv, TA oTtoia dev PBagidovtal otn PETPNON NG PUdnong aAAd Tng
TIEPIEKTIKOTNTOC TOUL TIOPWAOUC HUECOUL O uvypacia. H pé€rpnon tng vypaciag oto
TIOPWOEC HPECO, EITE AUTO €ival UTIOOTPWUA €iTE €0AQPOC, UTIOPEL va YiVEL PE TPIWV
OlO@OPETIKWV TUTIWV IoBNTAPEC KOl EIOIKOTEPA: O) AIOONINPEC METIPNONG NG
NAEKTPIKNG aywyluoTntag touv hyécou (Electrical Conductance Sensors), B) aioBntrpeg
METPNONG TNG 1IoXVOCG avAKAaoNg oto Tedio Tou Xpovou (Time Domain
Reflectometry) kal y) pe aioOnmpeg PETPNONG TNG 1I0XVOC OVAKAOCNG OTO TIESIO TwWV
ouxvotntwv (Frequency Domain Reflectometry).

O1 aioBNmpeg PETIPNONG TNG NAEKTIPIKNG OYWYIHOTNTOC TOU TTOPWOOUC HECOU
gival amAoi kal Bagcidovtal oTo yeyovog OTlI 000 TIEPICOOTEPO VEPO EXEL EVA TIOPWOEC
MECO TOOO TIEPICOOTEPO NAEKTPIKO PEVUO UTIOPEI VO PETAPEPEL YIO dEDOPEVN TACT Kal
amootacon (Lieth and Oki,2008).To TTAgOVEKTNUO TOLC €ival OTI Bacilovtal og aTAn
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TEXVOAOYIO KOl CUVETIWG £XOULV XAMNAO KOOTOG. To BOCIKO MEIOVEKTNPA TOUCG Eival 0TI
N NAEKTIPIK AyWYILHOTNTA eV €EOPTATAl POVO OTIO TNV TIEPIEKTIKOTNTA TOL TTOPWAOOUC
MEOOUL Og LypACia AAAG KAl ATIO TNV TIEPIEKTIKOTNTA TOL VePOUL ot AAata (Pardossi et
al.,2009). Zuvenwg n aKPIBEI TWV PETPIOEWV TIOU TIOPEXOLY EEAPTATAL APEVOC OTIO
N Baduovopnaorn Toug OTo JEAOUEVO TIOPWOEC PECO KAl TO TIPOYPAPHUA USPOAITIOVONG
TIOU EQAPUOLETAl KOl QPETEPOL ATIO TO TIOCO CTABEPrN €ival N OAIKI] OUYKEVIPWON
OAATWV OTO VEPO. Eva €TUTIPOCOETO MPEIOVEKTINUA TWV aloONTNPwV PETPNONG NG
LVYPACIag OTa TTIOPWAN HECO PE BAcn TNV NAEKIPIKA AywWYIHOTNTA €ival 0TI apyolv va
QVTOTIOKPIOOUV OTIC PETABOAEG TNG vypaciag ae autd (Munoz-Carpena et al.,2005).

MNa toug Tapamavw Aoyoug Oev Bewpolvrtal 1Idlaitepa KATAAANAOL yia TOV
EAEYXO TNG OLXVOTNTAC APOELONG OTIC KAAAIEPYEIEC OE LTTOCTPWHATA.

O1 GAAol dUO TUTIOl QICBNTAPWY TIPOCOIOPICPOL TNG TIEPIEKTIKOTNTOC TWV
TIOpwWOWV PHECWV OE Lypacia Bagcidovtal otn PETPNAON NG SINAEKTIPIKNIG XWPENTIKOTNTAC
N SINAEKTPIKACG Ttepatotntag (Robinson et al.,2003). EIdIkOtEPO, Ol AIoONTAPEC AUTOU
Tou TOTIOL Pacidovial OTNV EKTTOPTIN €VOC NAEKTPOPAYVNTIKOU TIOAPOU KOl TNV
avixveuaon tng 1oXVo¢ avAKAOCNC TOU €iTe oTo TIEdIo TOL Xpovou (Time  Domain
Reflectometry:TDR) €ite ot0 T1edio Ttwv ouvxvotiwv (Frequency Domain
Reflectometry:FDR) (Ledieu et al.,1986, Laboski et al.,2001). Kai o1i¢ 00 TIEPITTTWOEIC,
N 10X0G avAaKAOCNG €EAPTATAl OTIO TNV TIEPIEKTIKOTNTA TOL PECOL ot vypaacia (Kipp
and Kaarsemaker,1995). Zuvemwg, PEOW OVOAAUCNG TwWV  TOAAVIWOEWV TOU
NAEKTPOPOYVNTIKOU ONPOTOC KOBWC TA&IOEVEI OTO TIOPWOEC PECO KAl ETIICTPEPEL Eival
duvaToOC 0 TIPOCOIOPICHUOG TNG TIEPIEKTIKOTNTAG TOL Of uvypacia. EKTo¢ amd tnv
TIEPIEKTIKOTNTA O¢ Lypaaia, ol aigdnpeg TDR kal FDR ol oTt0i0!1 €ival yvwaoToi Kal wg
OINAEKTIPIKOI auoONTNPEC vypaciag, HETPOUV TAUTOXPOVA KOl TNV  NAEKTIPIKN
AyWyIHOTNTa KOBWC Kal TNV Beppokpacia ato Ttopwdeg yeco (Kizito et al.,2008).

MPETIEL OPWCE VO JIEVKPIVICTEL OTI Ol SINAEKTPIKOI AIoONTPEC PETPOUV TN HECN
EC 0Aou TOU OYKOU TOU UTIOOTPWHOTOC, CUVETIWE KOl TOU OTEPEOU PECOUL KAl TOU aEPa
Kal OXl JOvo Tou BpeTttikoL dloAvpatog (Pardossi et al.,2009). Zuvemwg n PHETPNON NG
EC 010 UTIOOTPWUA PECW BINAEKTPIKWVY QIOBNTPWVY EXEI TIOAD HIKPN TIPOKTIKA a&ia yia
N dlaxeipion NG OpePng Kal NG ApdEUONC OTIC €KTOC €OAPOULC KOAAIEPYEIEC.
MePIoCOTEPEG TEXVIKEG TIANPOPOPIEC YI TOLCE TPOTIOLE AEITOLPYIOG TWV AICONTPwWV
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ME TOLC OTTOIoUG TIPOCDIOPICETAL N TIEPIEKTIKOTNTA TWV TIOPWOWV HECWV OE LYPACIA JE
Baon v pETPNON SINAEKTPIKAC Xwpntkotntag (TDR 1 FDR) divovtal amo toug Dalton
et al. (1984), Hanson and Peters (2000), Lieth and Oki (2008), Pardossi et al.(2009).

O1 dINAeKTIpIKOi a1IoONTNPEG vypaaciag TIPETEl va Pabuovopolvtal yia Kabe
OUYKEKPIPEVO LTIOOTPpwWO (Baas et al., 2004, Charpentier et al.,2004) evw dev YTIOPOLV
Va XpnolyoTttoinBolv OTav N NAEKIPIKN OywWYIHOTNTA TOL VEPOU I} TOU BOPETTTIKOV
SIOAVPATOC OTO TIOPWdEC HEoo vTiEpPaivel Ta 5 dS/m (Lieth and Oki,2008). Eival opwg
aVOEKTIKOI OTNV Lypacia Kal TIG AVTIEOEC CLUVONKEG TIOU ETTIKPATOUV OTa £dA@N KAl TA
UTTOCTPWHOTA, aVTIOPOUV ypPryopa OTIC OAAAYEC TNG LYPACIOG OTO TIOPWOEC PHECO EVW
Ol METPNOEIC TOUG £X0LV ETTAVOANQPILOTNTA KOl OTTOOEKT] AKPIBEIa av o1 alioOnTrpEeg
BaBbuovounBolv cwaota (Charpentier et al.,2004, Murray et al.,2004). EmumAéov 10
KOOTOC TOug Ogv €ival 1Idlaitepa Peydio, av Kal ol aigdntrpeg T0TTov TDR ataitotv
MO OXETIKA LYPNAOU KOOTOUG NAEKTPOVIKI] CUCKEULN YIO TNV EKTTOUTIN, QVIXVELON KOl
avAAucon TNG OVAKAOCNG TOL nNAEKTpopayvnuikoL onuatog (Lieth and Oki,2008,
Pardossi et al.,2009). e cUykplon e Toug aioBnpeg TDR, ol aioOntrpeg FDR €xouv
MIKPOTEPO HEYEDOC KOl TIPOCPEPOLV TIEPICCOTEPEG OLVATOTNTEG YIO AUTOMATOTIOINGN
(Kizito et al.,2008). lNa ToOLG TOPATIAVW AOyoug, Ol aioBnmpeg FDR e€ival Tmo
KOTAAANAOL artd toug TDR yia TOV AQUTOUOTO €AEyX0 TG OouXVOTNTAG APOELONG OTIG
EKTOC €OAMOULC KOAAAIEPYEIEG MUE PACN TNV TIEPIEKTIKOTNTA TOU UTIOCTPWHATOC OF
vypaacia (van Os et al,2008).

Av Kal ol aioBnmpeg FDR €xouv OOKIJOOTeEl O KOAANEPYEIEC o€ dld@opa
vTtooTpwpata (Baas et al.,2004, Pardossi et al.,2009), n xprion ToLg CTNV TIPAEN YIA TOV
OUTOMOTO EAEYXO TNG CUXVOTNTAC APAOELONG TIPOC TO TIAPOV TIEPIOPILETAl KLPIWE oTa
YAQOTPIKA  KOAAWTIOTIKA  @UTA  TIOU  KOAAlgpyouvtal o€ topen  (Kipp and
Kaarsemaker,1995) kaBw¢ Kol OTIC KOAAEPyeleg ot TietpofaupBoka (Hilhorst et
al.,1992, Stradiot,2001). MNa T UTIOAOITIO UTTOCTPWHOTO OEV €XEl AVATITUXOEI aKON
OAOKANPWMEVN Kal a&lOTIOTN TEXVOYVWOia 000V agopd Kupiwg tn Baduovounan Toug
KOl TIC TIMEG ava@OPAC TIPETIEL va JIETIOLV TNV €vapén Kal TN AR&N Ttwv KOKAwV
apdevonc.

‘Evag eVOAANOKTIKOC TPOTIOC OUTOUOTOU €AEYXOL NG OLXVOTNTAG ApPdEUONC UE
Baon v ULOATIKA KOTACTOGN TOU ULTIOOTPWMPATOC Pacidetal ot OULVEXN
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TIOPOKOAOUBNON KOl KATaypo@r] Tou PBApoug €vog N MIOG OPAdOC UTIOOOXEWV TOU
vrtootpwpatog (Lieth and Oki,2008). AUTO ETUTUYXAVETOlI PECW TOTIOBETNONG TWV
UTTOOOXEWV TOU LTTOOTPWHATOC (CAKOI, YAAOTPEG KATT) TIAVW OE Mia (uyapid n oTtoia
€ival ouvdedEPEVN NAEKTPOVIKA PE TO GUOTNHO OUTOMOTOU EAEYXOU TNG CLXVOTNTAC
apdeuaong. Ol UTIOBO0XEIC TTOL TOTTOOETOLVTAI TIAVW OTn {uYyapPIA €ival YEUIGUEVOL UE
UTTOCTPWHO KAl EPOUV PUTA OTIWE KAl OAOL Ol LTTOAOITTIOl OTO XWPO TNE KOAANIEPYEIAC.

Onw¢ €ival TTpo@aveg, 0 pLBPOC aVENCNG ToL PBAPOUG TWV PLTWV AOYwW avEnang
Mg Plopdlog eival TIOAD TUO apyodC amo To PUBUO ATIWAEIOG VEPOL aTIO TO
UTTOCTPWHOTA AOYyw dlaTVorG Tou uToUL (Lieth and Oki,2008). ZUVETIWC Ol CTIYMIAIEC
METABOAEC OTO PBApog TIou KATaypA@el n {uyapld OVTIOTOIXOUV OTNV ATIWAEID 1 TNV
avénaon TN¢ vypOciag oTa UTIOCTPWHATA I OTIOI0 O@EIAETAI OE ATIOPPOYPNCN VEPOU
oo T @LUTA N o€ TIPOCONKN vePOU PECW TIOTIOPOTOG avtiotoixa. E@ocov eival
YVWOTOC 0 OYKOC TOU UTIOCTPWHOTOG TIOU EPETAl TIGvw otn Juyopid Kal 1
TIEPIEKTIKOTNTA TOU O€ LUypPOCia TNV KOTtAoTaon tng udATOIKAVOTNTAC (PUTOdOXEIOUL,
amtd TIC METOPOAEC OTO PApog TIou Kataypdgel n {uyapld TIPETIEL va LTIOAOyileTal
OUTOMOTO C€ TIPAYUOTIKO XPOVO 1 TIEPIEKTIKOTNTA TOU UTIOCTPWHOTOC Ot VEPO. Me
Bdon autd ta OedopEva UTIOPEL va UTIOAOYIOTEl KOl va eAeyxBei autopata n
ouxvotnta apdevong PHECW OPICHOU TIHWV AVA@OPAC OGOV O@OPA TNV TIEPIEKTIKOTNTA
TOL UTIOCTPWMOTOG O ULYPOCIa, OTWE KOl OV  TIEPITITWON TWV  JINAEKTPIKWV
aloonmpwv.

ZuvNBweg 0 EAeyX0C TNG oLXVOTNTOC APOEUCNC HECW TOCIUETPWVY I INAEKTPIKWY
alodnTpwv cuvdLAZETAl KOl PE VA UNXOVIOPO €VEPYOTIOINONG KUKAWY apdeucng o€
TIPOKOBOPICUEVOUG XPOVOUC, O OTIOIOC AEITOUPYE( ETIIKOUPIKA WC JIKAEIdO ao@aAsiag
Tov ovotuatog (Lieth and Oki, 2008, Pardossi et al.,2009). H d&pdevon o€
TIPOKOOOPIOPEVOUG  XPOVOUC MPECW TOU  ETIIKOUPIKOU  CULUCTAUOTOC OO@OAEiaq
EVEPYOTIOIEITAl HOVO OTAV YIa KATIOIO AOYO N €vapén TtoTicpatog Ye BAcn T0 TACIPETPO
N TOV OINAEKTPIKO aioONTPa KOBLOTEPEI TIEPICCOTEPO ATIO €VaV TIPOKABOPIGUEVO
Ao @AAr Xpovo. To ETIIKOUPIKO CUCTNUO OOE@OAEIOG TNG APOELONG EAEYXEL ETTIONG KOl
N MEYIOTN OIAPKEID TNG TIOPOXNG TOL OpemTikoL dlOAVMOTOG pE Bdaon  €vav
TIPOKOBOOPIOUEVO XPOVO TIOU EICAYETAL OTO GUOTNHUO QUTOUOTOU €AEYXOU. MECw TOU
KaBoplopoL plog PEYIOTNG dIAPKEIOG APOELONG ATIOPEVYETAL N UTIEPAPAELOT KOl Ol
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OUVETTOKOAOLBEC CNUIEC OTNV  KAAAIEPYEID Ot  TIEPITITILWON OUOAEITOLPYIAG TOU
OUCTNHOTOC TIOU EAEYXEL TN OCULXVOTNTA TWV TIOTICPATWY PECW TWV TOACIMETPWVY N

SINAEKTPIKWV aloBnmpwv. (Zappag, 2011)

2.10. Apdeuan ag Bacn TNV NAIOKI EVEOVEIQ

O €Aeyx0¢ TNG ouxvotnTag apdeuong PE BAcN TNV NAIOKI EVEPYEIX TIOL JEXETAI N
KON TWV QUTWV ATIAITEI TNV €YKOTACTOON €VO¢ aioBNTpa PETPoNG tng Eviaong tng
NAIOKIG OKTIVOBOAIAg (TTUPAVOUETPO) Kal EVOG EI0IKOU TIPOYypPAPMOTIOTr] dpdsuaong. Ol
TIMEG €vtaong TNG NAIOKNG akTtivoBoAiag (W rrf2) mou Kotaypda@el T0 TIUPAVOUETPO
METAPEPOVTAL OTOV TIPOYPAMHOTIOT] APOELONG OTIOU  HETOTPETIOVIOL CE  NAIOKI)
EVEPYEIO ava povada KOAAEpyoUpEevNg eTtipaveiag (I rrf2) pécw OAOKANPwaONg oTo
XPOvo. H évtaon tng eveEPyEIOg TIOU KATAYPAPEL TO TIUPAVOUETPO OEV OQEIAETAI POVO
OTNV @QWTOCULUVOETIKA €vePyr] OAAD KOl OTNV  KOCOWIKN] OKTIVOBOAi n  ortoia
TIEPINAPPBAVEL TOOO TNV AUeon 0600 Kal TNV  JIAXLTN OKTIVOPBOAIa amd OAo 10
NAEKTPOHUAYVNTIKO  @ACHO. ZuxXvd 1N TI000TNTa TNG NAIOKAG €VEPYEING TIOU
KOTOYPAEPETAlI OTOV TIPOYPOAUPATIOT dapdevong ekppadletat ce Wh m"2 (1 Wh rrf2 =
3600 J rrf2 = 0,36 ] cm"2). O1 TIJEG €vTaong TNG NAIOKNG OKTIVOBOAIOG PETA@EPOVTAL O
otafepd XPOVIKA OdlaCTHPOTA OTov TIpoypappatiotry dapdesuong. Kata kavova o
TIPOYPOPHOTIOTNC Apdeuong AaPPBAVEl TIMEG KABE 1 min, Ol OTI0IEC POV HPETATPATIOUV
O€ TIOOOTNTA NAIOKNG EVEPYEIOG PECW OAOKANPWONG WE TIPOE TO Xpovo, abpoilovral
ouvexw¢. Otav n obpoIoTIK] NAIOKN €VEPYEIA QOTACElI GE HIO CUYKEKPIPEVN TIUN
ava@opdag, n oroia €xel oploBei wg TP evepyorttoinong apdsvong (TEA) amo tov
TIOPAYWYO, 0 TIPOYPOUMPATIOTAC apdeucong OiVEl QUTOMATA EVIOAN Yia TNV &vapén
TIAPOXNG OPETTIKOU SIOAVDHMOTOC OTNV KAAAIEPYEIA. TMAPAAANAQ, O TIPOYPAPUOTIOTHG
apdeuong unodevidel v aBpoIcTIK) NAIOKA evEPyEIO Kal apxicel va abpoilel Eava
MEXPI VO PTACEL KAl TIAAL 0TO €TTiTIEdO NG TEA, OTOTE gvepyoTiolEital Eava n Ttapoxn
OPETITIKOU JIOAVPOTOC (VEOCG KUKAOC APAELONC) K.0.K.

ATIO TNV TIOPATIAVW TIEPIYPAPH YIVETAI @OVEPO OTI OGO MHEYOAUTEPN E€ival n
évtaon 1TN¢ NAIOKAG OKTIWVOPBOAIOG o€ €va OeBOPEVO XPOVIKO dldoTnUa 1000
YPNyopoTepa N aBpoIoTIKI NAIOKN EVEPYEID PTAVEL OTnV oploBcica TEA Kal CUVETTWC

TOCO GCUXVOTEPO OPOEVETAl N KOAAIEPYEID. ZUVETIWG, OTOV AOYW  HEIWMPEVNG
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NAIO@AVEIOG (CUVVEQPIOOPEVOC | BPOXEPOC KAIPOC) N NAIOKI EVEPYEIQ TIOU PBAVEL
OTNV KOAAIEPYEIA €ival PEIWHEVN, I CLUXVOTNTA APAELONG MEIWVETAI aVTiIoToIXa. Meow
auTOU TOU PNXAVICHOU, N CUXVOTNTA NG APAOEVONC AUVEOUEIVETAL, AVAAOYOA HE TNV
NAIOKI EVEPYEID TIOU OEXETAL N KOAAIEPYEID KABe @opd. Exel armodeixbei ot n
OUTOMOTN QVOTIPOCOPHOYN TNG oLXVOTNTAC APJELONG PE BACN TNV NAIOKI EVEPYEIX
TIOU PTAVELI OTNV KOAAIEPYEIA PTTOPEL VO KOAUYEL IKAVOTIOINTIKA TIG LOATIKEG OVAYKEG
TWV QUTWV XWPIG va yiveTal oTIaTAAn vepol Kal Aitacpatwyv (Abou-Hadid et al., 1994,
Roh and Lee,1996, Lizarraga et al.,2003). Autd cupPaivel ylaTi N NAIOKN EVEPYEIQ TIOU
OEXETAL MIO KOAAIEPYEID OXETICETAl OTEVA MPE TNV KOTOVAAWGON VEPOU OTI0 TA QUTA
MEOW TNG dlOTTIVONG.

To OYog NG NAIOKNG EVEPYEIOG TIOL EI0AYETAl W¢ TEA OTOV TIPOYPAPMATIOTH
apdeuong dla@EPEL , avAAoya HE TO €id0C Kal TNV NAIKIO Tou @UTOU. AUTO Eeival
€0AOYO, OeBOPEVOL OTI QUTA TIOU SIAEPEPOLV OE ALTA TA dV0 XAPOAKINPICTIKA UTTOPOUV
VO €XOUV TEAEIWC OIOQPOPETIKEG AVAYKEC O VEPO KATW OO TIC (O1EC KAIMATIKEG
OUVONKEG. ZUVETIWC N CLXVOTNTA TNG APJELONG TIPETIEL VA dIAPOPOTIOIEITAI avAaloyd
a@oU n JIAPKEIX TNG APSELONG CLUVAOWC dev PETABAAAETAIN YIOTI dev EQPTATAL OTIO TO
@UTO AAAG OTIO TO LTIOCTPWHA. ZTINV TIPAEN, OTAV EEKIVA PIA VEQ KOAAIEPYEIO Kal TA
@UTA gival PIKPA, 0 TTOPAYWYOC OpPidel W TEA Ui OXETIKA PEYAAN TIUN TNG TAEEWC TWV
500-750 Wh m"2 (1,8-2,7 MJ m"2). ZInv TtOPEia NG KOAAIEPYEIAG KAl KOBWCG Ta QUTA
peyaAwvouv, n TEA pelveTal TOKTIKA (TTX KaBe Bdopada). H avampooapuoyn tng TEA
OEV TIPETIEL VA YIVETAI OTA TUPAA OAAG KOTOTIIV EAEYXOUL TOU KAGGHOTOC OTIOPPONC.

EI0IKG TIC TIPWTEG NUEPEG TIOL EEKIVA NI KOAAIEPYEI, N TEA uTtopei va xpelaoTei
VO aVOTIPOCOpPOLETal TTOAD CUXVA, MEXPL VO ETUTELXOEI Eva KAAoPa aTtoppong tng
Taewg Twv 30 - 40%. TN OULVEXEID, Ol OVOTIPOCAPHOYEC TNG TEA TIPOC TA KATW
aKoOAOUBOUV TO pLBPO abénong Tou peyEBoLC Twv PLUTWY. OTav TA ELTA ETACOLV
oTtnV TIANPN avartuén toug, n TEA AapBAvel pia eAAXIoTn TN n oTtoia dev XpeIadeTal
TIAEOV VO QVOTIPOCOPPOLeTal TOKTIKA. Mo va yivel avuAnmny n 1aén HdeyEBoug Twv
TIMV TIOL TIPETIEI VO AAHBAveL N TEA, TTAPAKATW AVAQEPOVTOAL TIOCOTIKA JES0MEVA YiA
OU0 KOAAIEpYOULEVO €idn TIpogpxopeva amod dlebvr) BiBAloypagia. To TTpwTo €idog
gival n topdta, yia v oroia ol Lizarraga et al. (2003) ocuviotoUv pia Ty TEA ion pe
0,81 MJ nT2 (225 Wh m'2) 6Tto E0WTEPIKO TOL BeppoknTTiou pe Baon dedouéva amod pia

54



TIANPWC OVETITUYHEVN KOAAIEPYEIQ OTIC KAIMOTIKEG CUVONKECG TNG ITaAiag. To deUTEPO
€id0¢ €ival n TPIOVTAQUAAIG yia TNV oTtoia o1 Katsoulas et al. (2006) cuvigtoUVv Mia
Ty TEA ion pe 1,6 MJ m"2 (445 Wh m'2) oto e€wTeplkd TOL BegpuoknTIiov OTAV TA
@UTA gival TIANPWC AVETTTUYHEVA, PE Baon dedOPEVA TIPOEPXOUEVA OTIO TIC KAIUOTIKEC
OUVBNKEC TNG KEVTIPIKNG EANGdAC. H Ty autr) avtioTtolxei Katd ipoogyyion g 1,1 MJ
tl2 (306 Wh m"2) oto €0WTEPIKO TOL BepUOKNTTiOL, av AN@OEei LTTOYN n TEPATOTNTA
TOUL TTAQCTIKOU KAALYNG TOU.

APECWC PETA TNV PETAPUTELAT, OTAV TA QULTA €ival PIKPA , TIOPAAANAA PE TNV
OXETIKA XOUNAN OLXVOTNTO APOELONG MTIOPEI VO MEIWVETAL KAl N OIAPKEID TNG
apdegvong. H peiwon g dIAPKEIAG TV OpPOEVCEWY O AUTO TO OPXIKO OTAJIO TNG
KOAAIEPYEIOG €XEl WC OTOXO TNV ATIOPULYH TIOAU PNAWV KAQOUATWVY OTTOPPONG Xwpig va
Xpeladetal va kabopidovial uvmepPoAika YnAég TEA o1 ottoie¢ 6a odnyovoav ot
UTTEPPBOAIKA HEYAAO XPOVIKA OlOCTNUATA METAED TwWV TOTIOMATWY. H ouxvotnta
apdevuong dev TNPEALEl JOVO TNV  TIEPIEKTIKOTNTA TOU UTIOCTPWHOATOC G VEPO OAAA
KOl TNV TIOPOXN OPETTIKWY OToIXEiwv Kol o§uyovou oOTI¢ pileg péow MAdIKNG POnNg
(Silber et al.,2005). Zuvemwg, n dlOTNPNON TNG OLXVOTNTAC APJELONG TIAVW OTIO
KATIOIO €AAXIOTO e€TTimedo (3-4 @OPEC TNV NPEPA) , aKOUN KAl oTnv apxn Tng
KOAAIEPYEIOG, OTAV Ol OVAYKEC OE VEPO €ival XOUNAEG, €ival TTIOAD GNUAVTIKI.

Mo ATIOTEAECUATIKOTEPO EAEYXO TNG oLXVOTINTAC APAdEVONC PE BAcN TNV NAIOKN
EVEPYEIO TIOU OEXETAN N KOUN TWV @QUTWV, CULVICTATAlI va gyKaBiotatal Kal &va
CUUTIANPWUOTIKO cUOTNUA TIou Ba AEITOUPYEiD Pe XPOvodIaKOTIT. To cUOTNUA aUTO
divel ™ duvaTtoTnNTa OpPICPHOU  €VOC MEYIOTOU KOl €VOG  €AAXICTOU  XPOVIKOU
dlOCTAPOTOCG, €VIOC TOU OTIOIOU EVEPYOTIOIEITAI €vag KUKAOG apdeuong Pe Baon tnv
NAIOKI €VEPYEIQ. ZuvnBwg Ol TIPOYPAUUOTIOTEG APOEVCNG TIOU AEITOLPYOUV PE Bdon
€Va HIKTO oUOTNPO EAEYXOU TNG OLUXVOTNTAG TWV TIOTICHATWY, €XOULV T duvatoTnTa
KOTATPNONG TOL EIKOCITETPAWPOL OF ETIPEPOLC TIEPIOdOLC (TIX TIPpwi amd 8.00" £wq
11.00', peonuépt amo 11.00 €wg 14.00" kAT). Emopévwg, ival duvatov va pubuidovtal
SIO@OPETIKA PEYIOTA KOl EAAXIOTA XPOVIKA OpIa €VEPYOTIOINONG KUKAWV apdeuong o€
KABe ETIPEPOULG TIEPIODO TOU EIKOCITETPOWPOU. Eva OTI0 TO TIAEOVEKTINUATA €VOC
TETOIOU MIKTOU OUCTAMATOG €AEYXOL TNG OUXVOTNTAG Apdeuong eival Ot divel
dLUVATOTNTA TIOTIOPOTOG TNG KAAAEPYEIOG KOl KOTA TIC VUXTEPIVECG WPEC. MevIKA n

55



AEITOLPYIO €VOC ETIIKOUPIKOU CUOCTHHOTOG €AEYXOUL TN¢ ouxvoInNtag Aapdevang o€
TIPOKOBOPITPEVOLE XPOVOU( Eival IDIAITEPO XPNOIUN KOTA TN SIAPKEIN TWV XEIPEPIVWV
NUEPWV MPE TIOAU XOMNAN NAIOQAVEID, OTaV AEITOLPYEI clOTNUO BEppavong oTo
OeppoknTo. KATw aTIO TETOIEC CGUVONKEG, 0 PUBUOC KATAVAAWGONG VEPOU eTnNpPeAlETal
KOl OTI0 TNV EVEPYEIO TIOL TIOPEXElI TO oLOTNPO Béppavong otnv KaAAEpyela (de
Graaf,1985) Kol CUVETIWC N APdELON TIPETIEL VA E€ival OLXVOTEPN OTIO QUTH TIOU
TIPOKUTITEL PE Paon TNV abBpoloTikil NAIOKN evépyela. ErmumAsov, n pubuion g
ouxvotntag apdeuong Ye BAon TNV NAIOKN EVEPYEIQ TIPETIEL VO GUVOUALETAIL KAl PJE Eva
o0OTNUO  HETPNONG TOU KAAOMPOTOG OTIOPPONG, aveédpinta amo TInv  Utapén
ETIIKOUPIKOU CULCTAMPOTOC EVEPYOTIOINONG TIOTIOCUATWY HE XPOVOJSIOKOTITN. H 01topén
€VOC GUOTNMOTOG PETPNONG TOL KAGCOPATOC OTTOPPONG €ival avaykaia yla va UTIopEi o
TIOPAYWYOC va BaBpovopei Kal va TIpocappodlel KATtaAANAa tnv TEA Ttou €10AyeEl oT0
oLOTNUA, ocUPEWVA PE OGA £X0UV NON avapEPOEi TTAPATIAVW.

To BOOIKO TIAEOVEKTNMO TOU EAEYXOU TG ouxvotnrag dapdesucng HE Bacn tnv
NAIOKI €VEPYEIA €ival OTI PEIWVEL ONUOVTIKA TNV CTIOTAAN VEPOU KAl AITIOCOUATWY O€
oUyKpION HE TNV apdeucn o€ OTabePolC Kal TIPOKABOPIoUEVOLG  XPOVOUC,
AEITOLPYWVTOC ME TPOTIO ATIAO KOl KOTAVONTO OToV TtOpaywyo. [pémel Opwg va
TOVIOTEl 0TI OTav N ouxvotnta Apdeuvcng puLBuietal avtopata pe PAacn POvo TNV
NAIOKI EVEPYEIO TIOU OEXETAL N KOAAIEPYEID, N TIOPOXN VEPOU OTA QUTA dev eival
duVOTOV VO TIPOCAPHOCTEI TIANPWE OTIC AVAYKEC TOUG. Ol AVAYKEG TWV QUTWV TE VEPO
o@eiovtal Kata 99% mepittou otn diartvon (Katerji et al.,2008). H diamvor] opwg dgv
ETINPEALETAL POVO OTIO TNV NAIOKN] EVEPYEIO OAAG KOl OTIO TO EAAEIUPO KOPECHOU TOU
agpa  €VIOC TOUL OegpuoKNTIioU, KABWC KAl om0 AAANEC EIOPOEC EVEPYEIDG OTO
OepUOKNTIO. Z& AUTEC CUMTIEPIAOUPBAVOVTAl KUPIWG N BEPUOTNTA TIOL TIPOEPXETAL ATIO
T0 oUOTNUO BEpUAVONG KAl Il EVEPYEIN TOL €EWTEPIKOU OEPO TIOT EICEPXETAL HECW TWV
avolypatwy agpiopol  (de Graaf,1985). Zuvemwg n ouxvointa ApdgLoNg TIOU
TIPOKUTITEL Y€ BACT OTIOKAEICTIKA KOl JOVO TNV TIPOCTIITITOLOA NAIOKI EVEPYEID UTIOPEI
va PNV €ival og TIANPN QVTIOTOIXIO PE TIC TIPAYHOTIKEC ULOATIKEG OVAYKEG TNG
KOAAIEPYELDQG.

To TIUPAVOUETPO TIOLU XPNOIYOTIOIEITAl YIO TNV PEIPNON NG NAIOKNG EVEPYEIQG
KOTA KOovOvo TOTIOOETEITal €KTOC TOU Ogppokntiov. OTaV TO  TIUPAVOUETPO
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TOTTIOBETEITal €KTOC TOUL OgPPOKNTIIOU, OTOV UTIOAOYICHUO TNG TIPAYUOTIKAG NAIOKNAG
EVEPYEIOC TIOU @BAVEI OTNV KOPN TWV QUTWV AAMPBAVETAL UTIOYN KOl 0 CUVTIEAECTH(
TIEPATOTNTOC TOU ULAIKOU KAALWNG ME NAIGKN OKTIVOPBOAia. H TtomoB<tnon Ttou
TIUPOVOUETPOU EKTOG TOU OEPUOKNTIOL ATIOTEAEI TNV QAVTIKEIPMEVIKI] HETPNON NG
TIPOCTUTITOUCOC NAIOKING EVEPYEING XWPIC TIPORAAUOTO OTI0 TIPOOKAIPEC OKIACEIG
OPEINOPEVEG OTA OKEAETIKA OTOIXEIO TOL OEPUOKNTIIOL yIA TNV EAAXIOTOTIOINCN TWV
O@OAUATWY PETPNONG OPWE N ETUQPAVEIN TOU TTUPAVOUETPOU TIOU OEXETAL TNV NAIOKN)
OKTIVOPBOAIO Ba TpeTel va TOTIOOETEiTOl 0 OTMOAUTO oOpllovia B€on Kal va
KOBopideTal TOKTIKA OTE VO OTIOPJOKPUVETAL N OKOVN. ZuvnBw¢ TO TIUPOAVOUETPO
OTTOTEAEL TUAMO €VOC METEWPOAOYIKOU OTaBUOU O OTIoiog ETIPEPEL AOONTAPEG
Oepuokpaaciag, OXETIKNG vypaciag, TaxLTNTAg Kal dlevBuvong Touv avépou. (ZABRag,

2011
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KE®PAAAIO 3 - YAIKA KAl MEOGOAOI
3.1. TomoBeaia Tou TIEIPANATOC

Mpokepévou va PeEAETNBel n  emidpacn 1nNg Odlaxeipiong apdevong oty
avaTtuén Kol TIOpaywyr]  UOPOTIOVIKNG KOAAIEPYEIOG TOMATOC GC€  UTIOCTPWUA
TIETPOPAUPBOAKA EyIVOV HETPNOEIC MIKPOKAIUOTOC KAl TIOPAYywYng KAt TNV TEPiodo
MapTtiov - lovAiov 2012. To TEipaPa TIPAYUOTOTIONONKE OTIC EYKATOOTACEIC TOU
AypPOKTINUOTOC TOoL lMaveTuotnuiov @scoaliag, Ol OTIoIEC BpiokovTal aTnV TEPIOXN TOU
BeAeotivou toU vopoU Mayvnoiog. To aypOKINUa BPICKETAl 08 YEWYPAPIKO TIAATOG
39° 22' Kal YEWYPOAPIKO HNAKOCG 22° 44' | T0 LWOMETPO NG TIEPIOXNG €ival 85 m Kai
aTtexel 17 km amo 1o Boho.

Ol €TIKPATOUVTECG AVEPOL TNG TIEPIOXNG €XOUV KaTteLBLVON €ite NOTIOOVATOAIKA
TIpo¢ Bopelodutika  (ouvhBwg TIC TIPWIVEG WPEC) €ite BOPEelOdUTIKA  TIPOC

NoTIoavaTOAIKA (OLVHBWC TIC ATIOYEVPATIVEG WPEQ).

3.2. Mepivoadr BgoaoknTtiov

Mo TNV TIPAYPOTOTIoINCN TOU TIEIPAPATOC XPNOIMOTION0NKE €va TPOTIOTIOINUEVO
TOEWTO BEPPOKNTIIO, TIPOCAVATOAICUEVO 36° de€loaTpoga armod tn diebbuvon Boppdg-
NOTOG, HPE OKEAETO OTIO YOABOVIOHEVO XAALPBO KOl KAALYN OTIO TIAOCTIKO (QUAAO
TtoAvaiBuAeviov (PE). To Taxog twv @UAAWV Atav 180 uimt Kol frav TIpoiovia Tng
Bropnxaviag «MAaotikd Kprjtng ABEE».

To OgppoKNTIO €XEl PNKOg 20 M KAl TIAATOG 8 M, KOTOAOMPBAVOVIOCG GUVOAIKA
160 m2 ka1 oyko 572m3. To UYog Touv opBoaotatn €ival 2.4 m Kal T0 VYOG TOL KOPYPIA
4.1 m. To £€da@OC TOL BePPOKNTIIOL NTAV TIAMPWC KOAUMHPEVO HE AdIO@AVEG, OITIANG

OYEwWC aoTIPOPOLPO TIAOCTIKO.
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8 m

Zxnua 3.1: Nepopotikd BEPUOKNTIIO

3.3. A€0I10IKK

To OgpuoKNTO NATOV €EOTIAMICPEVO HE OULVEXI] TIAOIVA Qvoiyuata OgPICPOU
dlootdoewv 0.9m x 15m 13 13.5m2 10 kKaBgva. O agpIoPOg TOU BEPUOKNTIIOL YIVOTOV
MEOW OUO OULUVEXOPEVWVY TIAOIVWV QVOIlYPATwy. H  Asimtoupyia Twv  avolypATwv
AEPIOPOU pLOUILOTAV PECW MIKPOEAEYKTI TOU KEVIPIKOU CUCTNMPOTOC PpUBUIoNG TOU
MIKPOKAIJOTOG OTO €0WTIEPIKO TOU BegpPOKNTIiOU, dnAadny Ta TOpAdLpa yia TOV
OEPIOPO EAEyXOVIOV aUTOPOTO PE TN Xprjon HAsktpovikoU YToloyiot. H Baocikn
EVEPYOTIOINGN TWV OVOIYUATWY OEPICPOU yIvOTav PeE PBdon 1 Ogpuokpacia oto
EOWTEPIKO TOL Ogppokntiov. Ta TapABupa &ekivoloOv va avoiyouv OTav 1
Oeppokpacia eviog Tou BeppoknTiiou EETtepVoOUoE TOuG 23°C , v OTAV £QPTAVE TOUG
28°C 1ta tapabupa gixav 10 PEYIOTO AVOLYUO TOUG.

AKOUN TO OegppoKnTO  ATOV  EEOTTIAICPEVO  PE  €vav  OVEUOUEIKIN  aépa
amtodotkotnTag 4500m3h"1, ToTtoBeTNUEVO o€ UPOC 2.6mM ATIO TO £3AQOC.
ZUPTIANPWHOTIKA UTIAPXE KOl aOVIKO aepOBepUOo, TOTIOBETNUEVO o DYOC 2.6m OTIo

TO £30@Oo¢ 0Tn POpEIa TIAELPA TOL BeppoKNTIiOU.
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Eikova 3.1: MAdivr) armoyn Tou TEPAPOaTIKOU BgpUOKNTIioL- Avolyua TIapabupwy agPIcUoU

3.4, ©¢goaavon

To BepUOKNTIO BEPUAIVOTAV PE CUCTNHUA TIAACTIKWV CWANVWY OVOKUKAOQPOPIOC
{eoTtOU VveEPOU, TOTIOBETNUEVWVY OTO0 €30@OC KAl TIOPAAANAQ MPE TIC YPOUMEG TNG
KOAAIEPYEIOG. Emiong utpxe tommobetnuevo g amdéotacn 3m arod tnv ETTIPAVEIA TOU
€dAPOULC €va OEPOOEPUO, TO OTIOI0 TPOEPODOTOUVIOV HE OegpPO veEPO aTO TOV idlo
AEBNTO pe TO GUOTNUA TWV ETUSATIESIWV CWANVWV Kal Tapeixe {eo0td aEpa oT0
EOWTEPIKO TOU BepUOKNTTIOL.

To J3iKTLO TWV CWANVWV NIav ToTtoBeTnNUeEVO ot amocotacn 10cm amo TNV
ETUPAVEID TOU €OA@OLC KAl ATIOTEAOUVIOV aTI0 MIA YPOAUMN Tipooaywyng (eatol
VEPOU KOl MIO YPOUPN ETUCTPOENG Yyl KABE oeipd NG KOAAEpPyelaG. Tooo 10
aEPOBEPPO OGO Kal TO CUCTNPA TWV ETUSATIESIWV CWANVWOEWV TPOPOSOTOUVIAV ME
{e0TO vEPO aTIO TOV D10 AEBNTOKOLCTIPA TIOU NTAV TOTIOOETNPEVOCG OTO ECWTEPIKO TOL
Oepuoknmiov. O AegPBnTokavOTPOC, TOpaywyrng d{eotol vepol I1oxvog 175 W,

XPMNOIMOTIOIOVCE WG KAUGCIPO TO TIETPEAAIO.
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210 ECWTEPIKO TOU KOLOTHPA UTINPXE EVOC KUKAOQOPNTHG TIOL EAEYXE TN POI| TOU
{eoToU veEPOUL OTO oLOTNUO BEpuavong. ZInv apxr TOU CUCTHHOTOC TWV ETUIOATIEDIWV
OWANVWOEWV LTINPXE Kal €vag deVTEPOC KUKAOQPOPNTNG 0 OTIOI0C ETUITAXUVE T POr| ToU
ecTtol vePOL OTIC ETISATIEDIEC CWANVWOEIC, £TO1I WOTE ATO TO CUOTNPO PECW TNG
av&nong g mapoxng va avénbei n amodidouevn eVEPYEID OTO TIEPIBAAAOV TOU
OepuoknTtiov. O1 d00 KUKAOQOPNTEG NTAV OUVOEDEUEVOL O CEIPA PETAED TOUC EVW
UTIAPXE N OUVOTOTNTA OTIEVEPYOTIOINGCTC TOU OEVTEPOL KUKAOPOPNTH MECW €EVOC
OIOKOTITN TIOU TIOPEUROAAOTOV aAVAPECO TOuG. TOoO n  Asrmoupyia Twv  d00
KUKAOQOPNTWV 000 KOl TO OEPOBEPHO EAEYXOTAV HECW TOU KEVIPIKOU EAEYKTI TOUL
KAiyatog pe Baon €va oaoOnmiplo  Begppokpaciag- vypaciog 1O OToio  Atav
TOTIOBETNUEVO OTO PEGO TOL BePUOKNTTIOL Kal og amoctacn 1.5m amod v em@avela
ToL €dA@ouG. H emBuunt Begpuokpacia Tou aépa Nrav 21°C KATd TN SIAPKEID TNG

NUEPOC Kal 15°C kKatd N dIAPKEIX TNG VUXTOG.

3.5. Apdevon-Airtavon

H doon apdevong, 0 XPOvog Kal N TIolOTNTa TOUu BpPeTTIKOL  SIOAVUATOC,
EAEYXOVIOV KOl yivoviav auTopata PeE To Tipoypauua MACQU (Management and
Control for Quality in Greenhouse). H T NG NAEKIPIKNG OyWylpoOTNTAG TOUL
OPETITIKOV SIOAUUATOC VIO TN CUYKEKPIYEVN KOAAIEPYEIQ NTAV TIEPITIOL 0TO 2.5 dSm |
kat pH oto 5.5 . To obotnua Atav €EOTIAICUEVO HE MPIKPOEAEYKTI] TIoU PLUBUIlE Ta
TIOPATIAVW XOPOKINPIOTIKA TOU SIOAUUOTOC TIPOTOU aUTO va OIOXETEVUTEI OTa QUTA
MECW TWV OTOAAOKTWV.

H apdevon ywvotav pe Bacn v nAlaK aktivoBoAia (HA) kal Toug aliocdntrpeg
vypaciag (RH) 1Tou uTnpxav €viog tou BeppoknTtiov. ZTI¢ oepeg 1,2,5,6 n apdeuon
ywotav pe Baon tnv nAlokni aktivoBoAia kal tnv vypacia (HA+RH) evw oTig oeipeg

3,4,7,8 n apdeuaon yivotav Povo pe Bacn tnv nAlokn aktivoBoAia (HA).
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3.6. H KaAAiEpvela KAl TO LTTOCTPWIA

H KOAAIEPYEID TIOU EYKOTOOTABNKE NTOV UOPOTIOVIKI] KOAAIEPYEID TOMATOC
(Lycopersicum esculentum), TtoikiAior Erani. Ta @utd petaguteBnkav Katevbeiav oto
Oeppoknmo otg 14 MapTtiou. H KOAAIEPYEIO YIVOTOV G€ UOPOTIOVIKO GUOTNHA Yyl va
ETUTELXOEI opolopOP@i CLVBNKWVY GTN PICa, KATI TIOU JEV ETUITUYXAVETOL GTO €000
Kal yla Tnv amo@uyry aoBevelwov Touv e€dA@oug. Ta  LTTOCTPWUATA  TIOU
XpPNoIJoTIoINtnkav NTav IETPoBApBakag Kal TIEPAITNG oe oAKoug Pnkoug Im.

XpnowoToiénkav cuvoAlka 112 odkol UTIOCTPWHPOTOC OTo Beppoknro. Ol
OAKOl JE TO UTIOCTPWHA PBplioKotav g LYog 40 cm amo To £€3a@oC. H TTukvOTNTa
@uTeLOoNnCg Nrav 2.4 @eutd/m2. H KOAAEPYEIO €yKOTOOTABNKE Ot 4 OITIAEC OEIPEC UE
amootacelg @utevong 0.4m et NG ypopung kail 0.75m PETOEL TwV YPOPMWY NG
OITTANG OEIpAC. To TTAGTOC Tou dladpopou Nrav Im.

Ju¢ ocipég 1, 4, 6, 8 TOTTOBETNONKAV CAKOl LTIOCTPWHOTOC TIEPAITN, EVW OTIC
oelpeg 3,5 TOTIOOETABNKAV CAKOl UTIOCTPWMATOG TIETPORAPBaKa. ETiong otig oeipég
2,7 eixaue tOTI0B£TNON KOl TWV dV0 LTTOCTPWHATWY. Ol aKplaveéS oelpeg (1 Kal 8)
XpNoiJoTtontnkav  w¢ HMAPTUPEC KOl XPMNOIYOTIOINONKE 1 TIOKKIAIO TOUATOG
eUBoAlaopevng Belladonna.

ZTO OUYKEKPIUEVO TIEIPAPO aoX0ANONKA PE T QUTA TOPATOC TIOL NTAV EUTEPEVA

OTOUC CAKOULC LTTOCTPWHATOC TIETPORAKPBAKA.
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Eikova 2: Artoyin tng KOAAEPYEIOG OTO E0WTEPIKO TOL BEPOKNTTIOU
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HA MepAitng
HA MepAitng MetpoBappakag
HA+RH MepAitng
HA+RH MepAitng
o]
M
ar ,
9 HA Metpofappakag
On
0
HA Metpopaupoakag
HA+RH MetpoPaupakag MepAitng
HA+RH MepAitng

Ixnua 2; ATtelkovion tou BeppoknTriov. HA: nAIakr) okTivoBoAia Kal RH: oXetikh vypaaia

3.7. KaAANEPYNTIKEG TEXVIKEG

H KOAAEpyeld TNG TOMUATOC TIPOAYHUOTOTIOINONKE HE TIC OUVNBICPEVEC
KOAAIEPYNTIKEG TEXVIKEG TTIOL AKOAOLBOOUV Ol TIOPAYWYOI.
3.7.1 ZTAPIEN TWV QUTWV

Ta @uta uTtooTNPIXBNKOV PE TIAACTIKO OTIAYKO, O OTIOI0C NTaV OEPEVOG OTa
opllovtia cUPUOTO TOU  BepPOKNTIiOL  He  €10IKO  €€ApTNUO KAl TO oUOTNUA
JlapOPPWaONG TIOU OKOAOULONONKE TV TO HOVOCTEAEXO.
3.7.2 BAaoTtoAOVNOQ

Ot mAdylol BAGOTOI a@AIPOUVTIOV HE TO XEPL OE TOKIA XPOVIKA OlaCTHOTA

(TOLAGXIOTOV IO POPA TNV ERLSOPAEdN).
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3.7.3 ATTo@UAAWGCN - Kopu@oAdvnaa

META TN OULYKOMIdN TWV KAPTIWV TNG TPWING TaSIKOPTIag ag@aipednkav ta
UTTOKEIMEVA @QUANO, WOTE va dnNuUIovpyndolv KOAUTEPEC OCULVONKEC OEPICPOL OCTO
MIKPOTIEPIBAAAOV TOL QUTOU. TO (10 ETTAVOANPONKE O SEVTEPN TAEIKAPTIIOL.

Emtiong €yive KOPpLEOAOYNUA OTA PUTA OTIC 7/6/2012 €101 WOTE VO CTAPOTIIOOLV

Vo avaTttdoooVTAl TA QUTA KOl VO CUYKOUICTOUV Ol KOPTIOIi TTOL UTIAPXOV PEXP! TOTE.

3.7.4 Emtenaceig ue ynaikd

E&aitiog tng TIPOCPBOANRG TIOLU  UTINPXE oo To é€viopo Tuta absoluta
TIPAyPOTOTIONONKAY ETIEPUPRACEIC PE XNMUIKA KOATA TN OIAPKEID TNG KOAAEPYNTIKAG
TIEPIODOUL.

XpNoWJOoTIoINONKE TO €VIOMOKIOVO WHE TNV EUTIOPIKN ovouacia Altacor
(chlorantraniliprole 35% B/B) kal epapuOoTnkKe as d0on 3 gr avd 25 Aitpa PeKACTIKOV

SIOAVUOTOC.

3.8. TMepvoadr] Twv AETONCEWV

Ta @uUTA oTa OTIoi0 TIPAYUOTOTIONONKOV Ol PETPNOEIC, ETUAEXONKAV TuXaia.
ETuAEEape amo 2 @uUTA OTIC CEIPECG 2 KOl 7 , EVW OTIC CEIPEC 3 Kal 5 eTUAEEaE aTto 4
@UTA. ZTINV 41 PETIPNON TIOU TIPAYUOTOTIOICAME, ETUAECOPE AKOPA EVA PUTO O KABE
CEIPpd, YIA VO €XOUUE PEYOAUTEPO Oeiypa. ZxedOv KABe 15 nNUEPEC OTA CUYKEKPIUEVO
(PUTA TTIOU ETUAEEOME KATAYPAPOVTAV TA €€G: LYOC PUTOV, APIBPOC PUAAWVY KOl PIKOC
EVOC €K TWV TPIWV PUAAWV HETAELD Twv TaglavOiwv. v 1) JETpnon Kataypag@nKe o
APIBOUOC PUAAWV TIPIV TNV TIPWTN Ta&lavoia.

Emtiong kataypa@nkav HETPNOEIC TIOPAYwyNnS dnNAadr aplBuog cUYKOUI(OUEVWV
KOPTIWV OvA UTIOCTPWHO KOl PTTIAOK YPOMMNG KOBWC Kal BAapog OUYKOUI{OUEVWV
KOPTIWV OVA LTTOCTPWHA KOl UTIAOK YPOPMNAG.

Me tn BonBeia tou Datalogger (t0mtou Zeno 3200) 110U TOTTOBETONKE €EWTEPIKA
KOl ECWTEPIKA TOL BEPPOKNTIIOU KOTAYPAPAUE TN BEPPOKPATIia, TNV LYPATIa OAAG KOl
TNV NAIOKN OKTIvoBoAia. Ta opyava gival idla yia 10 OgpUOKNTIO KAl TOV €EWTEPIKO

METEWPOAOYIKO OTABO.
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MNa TNV NAIOKI aKTIVOBOAIO XPNOIPJOTIOINCAUE T0 TTLPAVOUETPO LP PYRA 02
Class A tou oikov DELTAOHM ItoAiag.

MNa tnv Bgpuokpacia KAl vypacia XpNoIMOTIoINONKE o0 aloONIPOg OXETIKNG
vypaaciag kal Bgppokpaciag Aspa HDI9009TRRtou oikov DELTAOHM ItaAiag.

TEAOC vy TNV uvypacia UTIOCTPWHOATOG XPNolhoToIénkav ol
aicOntpeg EC-5 Soil Moisture Sensor, Tng Decagon devices kal o aigBntmpag WCM

¢ Grodan.

3.9. Emegeovaoia twv HETPrioewv

H otamioTtikn) €Tegepyaoia TwV PETIPIOEWV €yive PEow Tou MS Excel kal tou
OTOTIOTIKOU TIAKETOU SPSS.

Katd tnv emegepyaoia Twv MPEIPACEWV OT0  OTATIOTIKO TIOKETO  SPSS
XpnowJotrtomnénke n  pEBOdOC Twv eTTAVOAAUPBOVOUEVWY  UETPrioEwyY  (repeated
measures) Tou one-way ANOVA , TIPOKEIPEVOL va eEETACOEI N emmidpacn tng apdsuaong

OTIC TIOPAPETPOUG TIOU EeTACTNKAY, Yia TIIBavotnta P=0,05.
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KE®AAAIO 4 - ANOTEAEXMATA- ZYZHTHZH

4.1. KAlaaTika ded0UEVA ATIO TOV €EWTEPIKO LIETEWPOAOVIKO aTOOIO

Ta TTApPOKATW OESOMEVA TIPOEPXOVTOL ATIO TOV EEWTEPIKO LETEWPOAOYIKO OTaBUO
TIOU €ival TOTTOOETNPEVOC OTO AYPOKTINUA NG MEWTIOVIKAG ZXO0ANG TIou BpioKeTal oTo
BeAeotivo, dimAa akpIBwg 01O TIEIPAUATIKO BEPUOKNATIIO .
4.1.1, KAlooTiKa 0ed0aéva via TO liNva ATIpIAIO

210 ypagnua 4.1.1 @aivetal n oxETKN vypacia agpa (%) oc oxéan PE TO XPOVO.
Mo TO TIOPOKATW YPA@ENHO ETUAEXONKOV Ol TIMEC OTIO TOUC OIOONTNPEC OXETIKNG
uypaaciag yia TIG NUEPES 1/4/2012 ¢wg 3/4/2012. MapatnpolPE OTI N GXETIKN LYPACIa
Tov ATIpiAlo gival avénuévn (mepimouv 80-90%) OTO KUPIWE KOTA TIC VUXTEPIVEG WPEC

EVW TIG TIPWIVEC WPEC PEIWVETAL OTAdIOKA (TIEPITIOL £wC TO 20-30%).

Fpagnua 4.1.1: oxeTIkn vypocia (%) ae axéon Pe T0 XpOvo.
210 ypapnua 4.1.2 @aivetal n Bgppokpaacia agpa (°C) ae axean Pe To Xpovo. lMNa

TO TIOPOKATW YyPAPNUA ETUAEXBNKOV Ol TIMECG ATIO TOUG AIOONTIPEG OXETIKIG LYPACIAC

yia TIG NUEPEC 1/4/2012 €wg 3/4/2012.
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30 1

Xpovog

Mpagnua 4.1.2 : Beppokpacia aEpa ae oxEan HE TO XPOvo.

MapatnpoUpe OTI TIG TIPWIVEG KOl PECTUEPIAVEG WPEC N BEPPOKPOTIia Tou agpa
AQUEAVETAl EVW TIC OTIOYELPOTIVEG KOl VUXTEPIVEC WPEC N BeppoKkpaaoia peiwvetal. H

Bepuokpaacia kupaivetal ano toug 10 €wg Toug 30°C Trepittov.

210 ypaenua 4.1.3 @aivetal n nAIoKr aktivoBoAia (W/mz2) oe oxéon He T0 XPOVO.

Mo 1o TOPOKATW YyPA@NUAO ETUAEXONKOV Ol TIPEG OTIO TOUC OIOBNTNPEC OXETIKNG

Mpapnua 4.1.3: nAlokn aktvoBoAia (W/m2) ce axéan UE TO XpOvo.
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Mapatnpeital 0Tl N NAIOKN OKTIVOBoAia Tov ATIpiAlo gival pndevikn tn voxta
MEXPI VWPIC TO Tpwi Kal OTn OULVEXEID OTAadIOKA au&dvetal (Tiepimouv €wg T
700W/m2). Z1n CUVEXEID aTIO TIC ATIOYEVPOTIVEG WPEC OlYA-Olyd MEIWVETAL KOl PTAVEL

OTO PNdEV Kal ALEAVETAL TIAAL TO TIPWI.

4.1.2. KAmatkda dedopéva via 1o anva Maio
>10 ypagnua 4.1.2.1 @aivetal n OXETKN vypacia agpa (%) oe oxeon HE 1O
XPOvo. lNa To TAPOKATW yPAPNUA ETUAEXONKAV O1 TIMECG OTIO TOUC AIOONTIPEG OXETIKNG

vypaaciag yia Tig nuépeg 1/5/2012 éwg 3/5/2012.

Mpagnua 4.1.2.1: oxeTkn vypacia(%)oe oxEan PE TO XPOvo.

Mapatnpeital 0Tl TIC VUXTEPIVEG WPEC KULPIWE KATA To piva Maio €xoupe
au&nNUEVN OXETIKN vypaacia (TepiTou €wg 1o 90%) n oTtoia OTASIOKA TIC MECNUEPIAVEC

KOl OTTOYEVUOTIVEG WPEC PEIWVETAL.
210 ypapnua 4.1.2.2 @aivetal n Ogpuokpacia agpa (°C) ae oxean HE TO XpOVO.

Mo TO TIOPOKATW YPAPNUA ETUIAEXONKAV Ol TIMEC aTid TOUG AOONTAPEC BEPUOKPATIag

yia TIg NUEPEG 1/5/2012 £wg 3/5/2012.

69



Mpapnua 4.1.2.2 : Bepuokpoacia aépa (°C) o€ axéan e TO XPOVO.

Mapatnpeital 0T To Prva Maio €xoupe APKETA LYPNAEG BEPPOKPATIEC KOTA TIG
TIPWIVEG WPECG £WC KOl apV/a TO OTIOYELUA KOl TN CUVEXEID N BEpUOKPOTia PEIVETAL

oTadloKa TN vouxta. H Bgppokpacia kKuuaivetal iepimov amo 10-35 °C.

210 ypapnua 4.1.2.3 @aivetal n nAloKr aktivoBoAia oe W/m?2 oe agxéon MPE 1O

XPOvo. lMNa 10 TIOPOKATW yPAPNUA ETHAEXONKOV Ol TIMEC OTIO TOUC AICONTAPEC NAIOKNG

OKTIVOBOAIag yia TI¢ nuépeg 1/5/2012 £w¢ 3/5/2012.
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4.1.3. KAatikd dedolagva via 1o urpva lovvio

Mapatnpeital 0TI N NAIOKI OKTIVOBOAIa Tov MdAlo €ival unNdevIKr TN vOXTA PEXPL
VWPIC TO TIPWi Kol OTn OUVEXEID OTAdIOKA aUEAVETAL. 2T CUVEXEID Omod TIQ
OTTOYEVUATIVEG WPEC OlYA-Olyd JEIWVETAL WE TO PNOEV KAl ALVEAVETAIL TIAAI TO TIPWI.

210 ypaoenua 4.1.3.1 @aivetal n OXETKN Lypaoia Tou agpa (%)oe Oxeon MPE TO
XPOvo. IMNa 10 TOPAKATW YPA@PNUA ETUAEXONKAV O1 TIMECG a0 TOUG AIOONTAPEC OXETIKNG

vypaaciog yio TIG NUEPEG 1/6/2012 kan 2/6/2012.

Mapatnpeital Ot Tov lolvio €Xxouue apKETA avénuevn vypagia (ammd 80% Kal
TIAVW) TIC VUXTEPIVEG WPEC £WC TIOAD VWPIC TO TIPWI KAl GTN CUVEXEIA TO LTTOAOITIO TNG
NUEPOC N OXETIKI LYPOCIa TIEPTEI OTADIOKA.

210 ypaognua 4.1.3.2 @aivetal n Begppokpacia tov agpa (°C) oe axeon He TO
XPOVvo. A To TIAPOKATW YPAPNUO ETUAEXONKAV Ol TIMEG OTIO TOUG IOONTNPEC OXETIKNG

vypaaciag yia Tig nuepeg 1/6/2012 kan 2/6/2012.
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Mapatnpeital 011 Tov prjva lo0vIo TIC VUXTEPIVEG WPEC N Bepuokpaacia gival
XOMNAN €V TNV ULTIOAOITIN NUEPO aLEAveTal oTadlakd. H Begppokpacia tou agépa

Kupaivetal amo 15 €wg 35 °C Tepitov.

210 ypaenua 4.1.3.3. @aivetal n nAlokr aktivoBoAia (W/m2) oe axéon peE 10

XPOVvo. lMNa TO TIOPOKATW YPA@NUA ETTIIAEXONKAV Ol TIMEC ATIO TOLC AICONTAPEC OXETIKNG

Fpaenua 4.1.3.3 : nAloK aKTIVOPBOAIa o€ 0XEan HE TO XPOVO.
Mapatnpeital 0Tl N NAIOK OKTIVOBOAIQ TIG VUXTEPIVEG WPEC €ival UNOEVIKI] , TIG
TIPWIVEG KOl PECNUEPIOVEC WPEC ALEAVETAL OTADIOKA KOl GTN TUVEXEIN PEIWVETAL TIAAI

0710 TO ATIOYELPA KOl PETA.
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4.2. KAIATIKA OedOIEVA EVTOG TOL BEPAOKNTTIOL

Mapokdtw TTapoucIAlovIal TA KAIMATIKA OedOpEVA OTIO0 TOUCG aIoBNTAPEG
METPNONG TIOL ATAV TOTTOOETNPEVOL OTO E0WTEPIKO TOL BeppoOKNTIiou. MNa 1o TTEipapa
XPNOIOTIOMONKAV Ol TIHEC TWV aaIBNTNPWV YIA TIC 5 TIPWTEG NUEPEG dNAAdN aTIO TIG
25/4/2012 £w¢ 1ig 30/4/2012.

310 ypaenua 4.2.1 @aivetal n  TIEPIEKTIKOTNTA TOU  UTIOCTPWHATOC
(TtetpoBapBaka) o€ vepO TWV QUTIWV TIOLU APOELOVIOV HPOVO MPE BdAon TNV NAIOK
aKTIVOoBoAia (HA) kal Twv @uTWV TIou apdevoviav PE BAon TNV NAIOKI OKTIVOBOAIa

KOl OXETIKA vypacia og oxéan Pe to Xpovo (HA+RH).

Mpaenua 4.2.1: TIEPIEKTIKOTNTO ULTIOOTPWHOTOC (TIETPOPRAUPOKA) O VEPO Of OXEON ME TO
Xpovo. Ormou HA: @utd ou apdsvoviav PJovo pe Bacon v nAIoKR oktivoBoAio kai HA+RH
(UTA TIOL apdevovTav e BAon TNV NAIOKA AKTIVOBOAIO KOl OXETIKI) LYPAGia O€ OXEON HE TO

XpPOvo.

Mapatnpeital 0Tl N TIEPIEKTIKOTNTA TOU UTIOCTPWHOTOC KOTA TN OIAPKEIN HIAG
NnUEPAC eival Tiepittov oTtaBepn yiaTi TA QUTA APAEVOVTAL KOl OTN CUVEXEID PTAVEL GE

EVa KATWTEPO OPIO TO BPAdu Kal ALEAVETAL TTAAI OTASIOKA TNV ETTOUEV NHEPO.
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210 ypapnua 4.2.2 @aivetal N NAEKIPIK aywyiuotnta (EC) kal n Beppokpaacia
(T) oe ox€an PE TO XPOVO yla Ta QUTA TToU aPAOEVOVIAV UE BAcn TNV NAIOKN OKTIVOBOAIO

KOl OXETIKN Lypaaia g oxéan HE To XPOvo.

Mpdonua 4.2.2 . nAekTpiKA aywyiuotnta (EC) kai Bepuokpaacia (T) o€ gxean PE TO XPOVO yia
T @UTA TIOU APOEVOVTAV HE BACN TNV NAIOKN OKTIVOBOAIO KOl OXETIKA LYpOCia g€ oxéon Je

TO Xpovo.

Ol TINEG TNG NAEKTIPIKNG OyWYIHOTNTOG QAivVOVTal OTNV KOTAKOPUEN apioTepn
OTNAN, Ol TIMEC TNG Begppokpaaciag gival otnv KaTtakopu@n Oeld GTrAN Kal TEAOG Ol

TIMEG XpOVOoUL gival n opldovtia TAAN.
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4.3. MeTpnoel™ KOANEPVEIOG

4.3.1. 'YYog QuUT®wV
210 ypapnua 4.3.1 mtapatnpeital n €€EAIEN TOL VEPOULE TWV EUTWV KATA TN
JIAPKEIA TOU TIEIPAPOTOC GTO BEPUOKNTIIO. TOo DYPOC TWV QUTWV HETPIONKE CUVOAIKA 7

POpPEC.

Mpapnua 4.3.1 : 'YPo¢ @uUTWV TopAtag oto Begppoknmo. Omou HA: @UTIG TOPATOC TIOU
apdevovtav Pe Baon v nAlok oktivoBoAia kat HA+RH: @utd Topdtag mou apdevoviav e

Baon v NAIOKN OKTIVOBOAIO Kl TNV LYPOCia UTTOCTPWHATOC.

Me Bdaon 10 moapanavew ypagenua (4.3.1) Kal TNV OTOTIOTIKI avAAuGCTH TIoU EyIVE
OTO OTOTIOTIKO TIOKETO SPSS PBpeOnke OTI deV LTIAPXEI OTATIOTIKA CGNUAVTIKI dla@opda
METOEL Twv OLVO0 petaxelpicewv (HA+RH kot HA) pe onuavikomnta dlag@opdac

sig=0,676.
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4.3.2. Aolbadc DUANWV
210 vpaenua 4.3.2 TTapoualAdeTal 0 apiBPog Twv QUAAWVY TwV QUTWVY. O apIBuOog

QUAAWV PETPNONKE CUVOAIKA 7 POPEC.

Mpagnua 4.3.2: apiBuog @UAAWY Twv @UTWV. Omou HA: @uTA TopdTtag TIou apdEVOVTAY HE
Baon tnv nAlokn aktivoBoAia kail HA+RH: @utd topdtag mou apdevoviav pe Baan v nAlokn

QKTIVOBOAIO KOl TNV Lypaadia LTIOCTPWHATOC,.

Me Bdon To TapaTtavw ypd@nua (4.4) Kai TN CTATIOTIKI AVAAULGCT TIOU €YIVE OTO
OTOTIOTIKO TIOKETO SPSS BpeBnke OTI OV LTIAPXOULV OTATIOTIKWEG CNUOVTIKEC SIAPOPEC
METAEL Twv dVO petaxelpioswv (HA+RH kai HA) pe onuavitikotnta dla@opag sig=

0,746.

76



4.4 METPNOEIC TIAPAVWVNAO KOPTIWV
4.4.1 Méoo Bapog KapTov
210 ypapnua 4.4.1 1tapouoidadetal 10 PECO PBAPog KOpToU TOMATOC KOTA 1N

SIAPKEIN TOU TIEIPAPOTOC GTO BEPUOKNATIIO.

Mpagpnua 4.4.1 : Méoo Papo¢ kapmou topatag ot (g). Omou HA: @utd TOpATOC TIOU
apdevovtav pe Bacon tnv nAlokn oktivoBoAio kot HA+RH: @utd topdtag mou apdeloviay e
Baon TNV NAIOKA aKTIVOBOAIa Kal TNV UyPaCia UTIOCTPWOTOC,.

4.4.2. Z0OVOAO KOPTIWV

210 ypagnua 4.4.2.1 @aivetal To GUVOAO TWV KAPTIWV.

HMEPOMHNIA
Mpaenua 4.4.2.1: Z0VOAO KAPTIWV TopATag. Omtou HA: @uTd TopdTag ov apdsvovTtav Pe Bdon

TNV NAIOKN OKTIVOPBOoAia kai HA+RH: @utd topdtag 1ou apdevoviav e BAcn tnv nAIoKn

OKTIVOBOAIa Kol TNV Lypaacio LTTOCTPWHOTOC,.
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210 ypaenua 4.4.2.2 @aivetal 10 gUVOAO KOPTIWVY /m2

39

37

HA~RH HA
Mpagnua 4.4.2.2; OvoA0 KapTwv Topatag. Omouv HA: @UTA TOATag TTou apdevovTav PE Baon
NV nAlok oktivoBoAia kot HA+RH: @utd Topdtag mou apdevoviav e BAcn v nAIOK

OKTIVOPBOAIO Kal TNV uypacia LTTOCTPWHOTOC,.

4.4.3. ZUVOAIKO YAWO0O Bdapog
210 ypa@nua 4.4.3 @aivetal T0 OUVOAIKO XAwWPO PApog KATA T OIAPKEID TOU

TIEIPAPOTOC OTO BEPPOKATIIO.

HMEPOMHNIA

Mpa@nua 4.4.3.1: cUVOAIKO XAwpPO Bapog ot (kg). Omou HA: @uUTA TOPATOCG TIOU OPSEVOVTOV ME
Baon tnv nAlokr aktivoBoAia kol HA+RH: @utd Topdtag mov apdsvoviav Pe Bdon tnv nAlakn

OKTIVOBOAia KOl TNV LYPACIa LTTOCTPWHATOC.
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310 ypdenua 4.4.3.2 @aiveTal T0 GUVOAIKO XAwpPO Bapog os kg/m2.

511

™

HA+RH HA

Mpagnua 4.4.3.2: cuVOAIKO XAwpo PBapog (kg/m2). Omou HA: @utd Topdtag TIou apdevoviav
pEe Bdon tnv nAlakrn aktivoBoAio kat HA+RH: @utd topdtag mou apdevoviav e Bdon tv

NAIOKI OKTIVOBOAIO Kal TNV LypPAGia LTIOCTPWHATOC,.

4.5. Agiktng PuANKIK emipdveiag

210 ypd@enua 4.5 @aivetal o deiKING QULAAIKAC ETIIPAVEIONG OE OXECN LE TO XPOVO.

Mpapnua 4.5: SeikInNg QUAANIKNG eTIIPAVEING. ‘OTTou HA: @UTA TOPATOC TIOU APSEVOVTIAV HE
Bdaon v nAlakr aktivoBoAia kot HA+RH: @uTd TopAdtag ov apdsloviav Pe BAan TNV NAIOKNA

OKTIVOPBOAia Kal TNV uypocio UTTOCTPWHOTOG.
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KE®AAAIO 5 - ZYMMNEPAXMATA

2TV Topovoa TITUXIOKN JlaTpIBr) MEAETNONKE n guxvotnta ¢ Aapdsuong Me
Baon ToOLC AIEBNTAPEC NAIOKAC OKTIVOBOAIOG  Kal OXETIKAG Lypagiag Tou
UTTOOTPWHOTOCG KOBWC Kal Ol €TdOPACEI TNG Apdeucong OTnV AVvATITuén Kal atnv
TIOPAYWYN LOPOTIOVIKIC KAAANIEPYEIOG TOPATAC OE LTTOCTPWHO TIETPOLRAUBAKA.

210 BEPUOKNTIIO EQAPPOCTNKAV OUO0 OIOPOPETIKEG OOCEI apdeuong. H pia
doaon apdevong ywvotav pe Baon TNV NAIGKN OKTIvoBoAia kal n deltepn 000N
apdeuong ywvotav Pe BAcn TNV NAIOKA OKTIVOPBOAIO Kal T OXETKN LypACia TOu
UTTOOTPWHOTOC TIETPORAPPBAKA £TOI WOTE VA TOPATNPENO0LY Ol ETIIOPACEIC TNG KAOE
d00oNn¢ apdeuong otV AVATITUEN OAAG KOl OTNV TIOPAywy TWV QUTWV TOPATOC.

Mo ouyKekplpEva, TO DYPOC TWV PUTWV TTAPATNPEITAL OTI ALVEAVETAl CTAdIOKA
KOTA T OIAPKEIO TOU TIEIPAUOTOC Kol OgV LTTAPXEl OTATIOTIKWG ONUAVTIKY dla@opd
METAEL TwV dVO dOCEWV APOEVONG.

O aplBuog Twv @EUANWV TIAPATNPEITAl OTI aUEAVETAl OTAJIOKA KOl O&V
TIOPATNPEITAl OTATIOTIKWG ONUOVTIKI  dla@opa  HETAED Twv OU0 HETAXEIPICEWVY,
ETIOPEVWC OlI dOCEIC ApdeLONC OEV ETINPENCAV TOV APIBUO TWV UAAWV.

To pE€CO PBapog KapTol pe Bacn 10 ypdaenua 4.5.1 Ttapatnpsital ot
KupaiveTtal ano 50 g €wg 350g Tepimov . Emiong mtapatnpeital 0Tl 1o UTIA TIoU
apdevoviav Je Bacn TNV NAIOKN OKTIVOBOAIO Kol T OXETKN ULypacia Tou
UTTOOTPWMATOG E€iXav MPEYOADTEPO PAPOC KOAPTIOU G OXEON HME TA QUTIA TIOU
apdevoviav Je BAcn TNV NAIGK OKTivoPBoAia. Emopévwg ol dIa@OopEeTIKEG dOOTEIQ
Aapdeuong eMNPE0cavV TO PECO PApog KAPTIOU Kal n doon dapdeucng Pe Pdaon tnv
NAIOKI OKTIVOBOAIO KOl T OXETIKI] LypOCia TOU UTIOCTPWHATOC i0w¢ €ival To
aTTOd0TIKI OTNV a0&NAON TWV KAPTIWV.

‘Oc0 a@opd TO OUVOAO TWV KOPTIWV TOpATnPEital OTl Kol ot Ouo
OIOPOPETIKEG PETAXEIPIOEIG EXOVPE OTAdIOKI] aUENON KOl KUPIWE TOUC KOAOKAIPIVOU(
pnveg (lovvio kat I00AI0) TO GUVOAO KOPTIWV QULEAVETAI TIEPICCOTEPO, KATI TIOU E€ival
OVOMEVOUEVO HE BAcn KOl TO KAIPMOTIKA deOOMEVA TIOU TIOPOULCIACTNKAV TIOPOTIAVW
KaBw¢ n NAIOKNA OKTIVOBOoAIa, n BepuoKpaaia Kal N OXETIKN LypaCia CUVEBOAAOV GTNV

KOAUTEPN av&nan tng Tapaywyng.
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Mapatnpeital €miong O0x1 T0 cUVOAO TWV KAPTIWV/M?2 €ival PHEYOAUTEPO OTA
@UTA TIOL apdevovTav e BAoN TNV NAIOKN OKTIVOPBOAIO CUYKPITIKA HYE TA QUTA TIOU
apdevovTav HE BAcn TNV NAIOKN OKTIVOBOAIO Kal T OXETIKI LYPACIO LTTOCTPWHATOC,
Apa n GUYKEKPIPEVN dOaN APOELONG £dWAE TIEPICCOTEPOLG KAPTIOUGC.

To GUVOAIKO XAwPO Bapog¢/m?2 TtapaTnPEiTal OTI T QUTA TIOL APJEVOVTAV LE
Baon NV nNAIOKN OKTIVOBOAIO €ival HPEYOADTEPO OCUYKPITIKA MPE TA @QUTA TIOU
apdevovtal Je Bdaon TNV NAIOKN OKTIVOBOAIO KOl TN  OXETKN ULypacia Tou
UTTOOTPWHATOC. AUTO €ival AOYIKO a@oU OTIWC aVO@EPBNKE TIOPATIAVW €XOULME Kal
TIopOpol0 dlAPOPOTIOINCN GTO GUVOAO TWV KAPTIWV/M2.

TENOG 0 OEIKTING PUAAIKIG ETIIPAVEIOG TIOPOLOIALEl Pl CTASIOKI] AUENCT KATA
TIG 6 TTAPATNPNOEIG KOl OTNV TEAELTAIO PETPNON TTOPATNPEITAL PEIWON TNG QUAAIKAG
ETPAVEIAG KAl OTIC dVO peTaxelpioelg. AuTd cuuPaivel emeldn ekeivo 10 diAcTnUa
€YIVE TO KOPUPOAOYNUA KOl N A@QAIPEC TWV UTTOKEIMEVWVY QUAAWVY PETA T CUYKOUION

TWV KAPTIWV NG TIPWING Kal de0TEPNG TA&IKAPTIIAC.
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