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MPOAOIOZ - EYXAPIZTIEZ

H mapoloa TTuxlokn dlaTpIfr) TIPAYUOTOTION0NKE ota TTAdioia
EPELVNTIKWV OPOCTNPIOTNTWY TIOL JOledyEl TO €PYAOTPIO MEWPYIKNAC
YOPaUAIKAC Tou Tunuotog [ewtoviag, dutikhig TMapaywyng Kai

AypotikoU MepiBdAAovtog Ttou Mavemiotnuiov @scooAiac.

To Oéua TG TTLXIOKNAG O0BnNKe atTd TNV KABNyNIpIa TOUL
Mavemiotiuiov OecooAiog kol [Mpoedpo 1oL TUNUATOC [ewTToOVIaC,
dutikg Mapaywyng kot  AypotikoU [MepiBdAAoviog, Kupio Mapia
SaKeAOpiou - Makpaviwvdakn OTo  TIAQICIO  TWV  TIPOTITUXIAKWV

OTIOLVOWV TNC ZXOANG.

AloBdAvopal TNV LTTOXPEWGN VO ELXAPICTACW IBIAITEPA TNV KLpIa
Mapia ZakeAhapiov - MOKPOVIWVAKN yia TNV  0pydAvwaorn  Kal
TIapakoAoLBNon tNg dIOTPIRNG POV OE OAOKANPN TNV TTopEia TG, KaBw(
ETTiIONC KOl ylo TNV TIOAUTIPN KAl OUCIOCTIKI) GUMBOAR TNC TNV €TTIALON
TWV BEWPNTIKWVY Kal TIEIPAPATIKWY TIPOBANUATWY TIOU TIOPOLCIACTNKOV
KOTd KalpoU¢. ETtiong tnv euxapiotw yio tTnv NIk tng uTtooThpIEn Kal
TNV KPITIK] TIOU ACKNGCE TIPIV TNV OAOKANPWON TNG TEAIKAG HOPQNG Tou

KEIMEVOL TNC dlATPIPNG Hov.

Ermtiong tov Aéktopa KOplo BapdaBdkn EppavounA g ZXOANG
MewTovikwv Emiotnuwv tov Mavemiotnuiov @scoaAiog, Kol Tov KUPIo
XoAkidn HpakAr TM.A. 407/80 g ZxoAng MewTtovikwv EMioTnuwyv 10U
Mavemiotnuiov ©GegocoaAiog, yia TIC TIOADTIMEC ULTTOdEIEEIC TOLE TIOU
OULVEBOAQV OUCIOCTIKA OTNV JOIEKTIEPAiwON TNG Ttapoloag JdlaTPIPNC,

KaBw¢ Kal ylo TNV CUUPETOXH TOuC aTnV TPIUEAN €EETACTIKY ETUTPOTIN.

Emtiong suxapiotw tov k. Mamaviko NikoAao, pérog E.E.A.LTI.
Tov Mavermotnuiov GeocoaAiag, yia Tnv Bonbeia Tov ae OAn TNV JIAPKEIN

TOUL TTEIPAUOTOC.



Tov @oitnt) MkpiAAa ABavdAcio yio TNV onuavtikip tou Bondeia

OTNV EYKATACTOON TOU TIEIPAPOTOC KOl YIO T OCUHPPETOXN TOU OTNV

ouyypagn.

Tov vurmeBuvo MewTOVO TOU AYPOKTNUATOC TOoUu [laverioTnuiov
OeocooAiag K. Zovimma ZT0POo yia TNV APoyn cLVEPYAaTia Tou Kol OAOUC
TouC €pyalOPEVOUG TOU QYPOKTNUOTOC KEVIPWON MEPIKWY €K TWV

Baaolkwv oToIXEiWV NG Epeuvac.



MepiAnwn

2NV TITUXIOKN autrl avaADovTol Ol VOUOL Kal Ol GUVONKEC TIou
OIETIOLV TNV Kivnon Tou vePOU OE OPOIOYEVI] KOl JIACTPWHEVA €OA@N
Kopeopéva Kol akopeota. [livetan dlgpebivnon TOU  @QAIVOUEVOUL TG
LVOPAVLAIKAG AYWYINOTNTAC  Kal divovTtal OXECEIC TIOOOTIKACG EKTINNOEWS

ng.

SKOTIOC TNC €peuvag Nrav n  PETPNON  TNC  UOPAUAIKNC
aywyIuoTNTag Pe 1o dlarepatoperpo GUELPH (oxnua 1).

Mo Tov OKOTIO OUTO TIPAYMOTOTIOINONKE TIEIpOUA OTO AypPOKINPO
Tou lMavemotnuiov OecoaAiog 10 £€10¢ 2008, pe 12 TIEIPOAUATIKA TEPAXIA
Kal 2 petaxeipioslc. Ta armoteAéopata €0€1Eav aa@wC OTl N UOPAVAIKN)
AyWYIHOTNTO OTOV aypO TIoU €&ETACAUE METARAAAETAI TUXAIO KOl TIPOG

OAeQ TIC KOTELOBUVVOEIC.

>xnua 1. Alamtepatopetpo GUELPH



KEDPAANAIO | EIZAINQIH
1.1 ‘Eda@og

H dourn €vog €dA@OLC PTIopEl va €ival ouolopopen o€ OAO TO
BaBog tou 1 va dlaEpel amo opidovta o€ opifovia, pye ouvnbBeatepn TV
OeVTEPN TIEPITITWON. Z€ OXéon ue Tn dour, kata to USDA Agricultural
Information Handbook (1959), ta €dda@n Taivopouvial oe €€ Baalkolg

TOTIOLC TIOL E&ival:

EAa@pd HOVOKOKKO
Bapid povOokokKka
KUBIKNG popeng
MAakwon

KokKwdon

© o k~ w Dk

Mpiopatika

Ta eAa@pd HPOVOKOKKO €dA@n araptidovial armd owuatidla pe
OMOIOPOP@POLC KOKKOUCG NG TA&EwC NG AuPuou, atepolvTal dOJNC Kal
ETUTPETIOVV TNV €UKOAN dleicduaon Kal dlakivnon tou vepoL. Ta Bapid
MOVOKOKKO aTtaptidovial oo KOKKoOUG Tng TA&ewg tng apyilou, dev
€XOuv doun Kal polalouv pe cuutayn auopen pala. To vepod KIveital
pEoOa oTa €dA@n auTA TIOAU OUOKOAA. AvApeca OToug OU0 aKPaioug
auToUC TUTTOUC doPNC Bpiokovtal o1 GANOI TEOOEPIC. ZTA KULPIKNAC HOPPNC
€0A@nN ol KOKKOl OXNnuUaTtilouv CLOCWPATWHOTA TIOLU €XOULV HOP®N
KOBwvV Kol ETITPETIOLY  KAAR dlokivnon Ttou vepol. Ta TIAOKWON
aTIOTEAOUVTAlI ATIO TIAATIA KOl AETITO CUCCWMPATWHOTO OTO OTIoIa N
TIAEUPIKN) Kivnaon Tou vepoL yivetal €UKOAO O€ avTiBeon pe TNV
KOTOKOPL@N TIOL Yivetal pe OUOKOAID. ZTO TIPIOCUATIKA €dAQN Ta
OLOCWMPOTWHOTO  EXOUV TNV  HOPEN TIPICUATWY HPE HOKPL  TOV

KOTOKOPLU@O GEova TOuC Kal TIapouaidlouv €VKOAN dleiocduon Kal



KATOKOPULEN Kivnon Tou vepol. TEAOC, T KOKKwWON araptiovial aro

OQAIPIKA CLCOWHATWHATA KAl ETUTPETIOVV KOAR Kivnaon Tou vepou TIPOC

OAEC TIC KATELOULVOEIC. ZTov Ttivaka 1.1 divovtal ol diagopeg Katnyopieg

TWV CWHATISIWVY Kal Ta QUOIKA XAPOKTNPIOTIKA TOUG

Mivakag 1.1 Katnyopieg Twv cwuaTIditv Kal T0 QUCIKA XOPOKTNPICTIKA

TOUG

XapoKINplopog  AIAPETPOC

OoWHOTIdIWV KOKKWV, mm
Apupuog 2,00-0,05
MoAL xovdpn 2,00-1,00
Xovdpn 1,00-0,50
Evdlaueon 0,50-0,25
NETTTN 0,25-0,10
MoOAU AeTITn 0,10-0,05
IAOG 0,05-0,002
ApPYIAOC < 0,002

AvtiBeta amdé TNV ven,

ApIBUOC KOKKwV ETigaveia

ava gr KOKKWV cm2/gr
90 11
720 23
5700 45
46000 91
722000 227
5776000 454
90261000 8000000

TIOU TIPOKTIKA €ival adlvvato va

METAPBANBEL, n dopur} TOL €3AMOUC, GTNV ETTIPAVEIOKI] TOU KLPIWG OTPWON,

MTTOPEl va aAAALel pe dlagopeg eTIEPPRATEIC.



1.2 TO EAA®IKO NEPO

ESaitia¢ tng Bapuintag, 10 vepo, OTIWC KABE AAANO CWHO CTNV
ETIPAVEID TNG YNEG EAKETAI TIPOC TA KATW. ZTO £dA@IKO VEPO, TIEPA ATIO
TNV BapLINta, gvePYoUV Kal AAAEC SLVAUEIC. YTIO TNV ETiIOPACH TOUC TO
VEPO UTIOPEl va KivnBei Ttpog dId@opeg KATeLBLVOEIC. TO €XAPIKO VEPO
KIVEITaI €TTIONG OOV OTIOTEAECHA  dlA@OPWVY O BepuUoKpaacia, otn
OULYKEVTIPWAON OAATWV Kal atn dpdan Twv pi{wv Twv eLUTWV. Kdatw atmod
TNV OULVOLACHEVN ETTIOPOCN OAWV TWV TIAPATIAVW TIOPAYOVIWVY, TO
€0QPIKO VeEPO Ppioketal g€ ouvexn Kivnon, Tng oToiag Ta I1dlaitepa
XOPOKINPIOTIKA SIOPOP@WVOVTOL KOTA TIEPITITWON ATIO TNV HOP®N Kal TN

JlAaTagn Twv £da@ikwv TIOpwv (Mamalageipiov 1984).

To €da@IKO veEPO OEXETAI KOI OOKEL TIIECEIC. H TTieon Tou aokolv
YEVIKA TO LYpPA €ival avaAoyn Pe T0 OYOC Lypri¢ OTNANG Kal eKQPALETal

aTttd TN oxéon .
p=P*g*h

OTIOUL p €ival n TTLKVOTNTA TOL LYpoUL, h To LYPOC TN LYPNG OTHANG Kal g

n erutéxvvon ¢ Bapvintag .

Otav €va vypod PBpioKetal oe €TO@N HYE HIO OTEPEN ETUPAVEIN, TO
VYPO MTTOPEL va BIOPBPEXEL I OXI TNV €TU@AVEIN. H IKavoTnTa dloBpoXnC
e€apTaTal ATIO TN ywvia €maEnc TIov oXNPati{eTal avAapeca oTo vypo
KOl OTNV €TU@AVEIN. AV N ywvio autq €ival JIKpotepn amo 90° 1o vypo
OlOPBpPEXEl TNV ETUQPAVEID Kal av gival peyoAlTepn armtd 90° dev 1n
OloBpéxel. H ywvia ema@ng vepoL — €TIQAVEING £da@opopiwy eEapTdrtal
atto 1 eLON NG ETUPAVEIAC OUTHCG YEVIKA OPWC €ival atnv TIEPIOXN TOL
MNOEVOC TIOUL Onuaivel OTI LTTAPXEL TIANPNC dAPBPOXN TWV EXAPIKWVY

ETUIPAVEIWV OTIO TO VEPO.

Mia GAAn d0vaun TIou AvaTITOOOETAl OTAV VEPO Kal £dA@OPOPIA

Bpiokovtal og eTTa@n €ival n ETIPAVEIOKK) TAON.



JUVETIEIO TNG ETTQPAVEIOKAC TAONC Kal TNG Ywviag emagng €ival 1o
TPIXOEIOEC QAIVOUEVO. ZTO TPIXOEIOEC POIVOUEVO O@EIAETAl N TIPOC T
TIAVW Kivnon Tou vepoU TIOUL ULypPaAivel TNV TIEPIOXN TIAVW OTIO TNV

UTTOYEID OTABWUN.

XOpaKINPIOTIKO OAWV TWV PELCTWV €ival T0 1€EWdeC. To 1IEWOEC
pTTOPEl va BewpnBei oav n ecwTtepIkn TPIPN Twv pevotwv. E&aitiag tou
ylo va KivnBei éva peuvotd xpelddetal va ETTEVEPYNOEL TIAVW TOUL HIO
ouvaun. To 1IEWOEC TwV PELOTWV ETINPEALETAl IO T BEpUOKpaaia. Tov
KOVOVO OUTO OKOAOULBE( Kal T0 VEPO. MEPIKEC XAPAKTNPIOTIKEC TIUEG TOUL

OULVTEAEDTH 1EO0LC V YIa JIAPOPEC BepUOKpaaTieC eivat:
OgpuoKkpaaia IEwdec vepoL

v = 1,79 centipoise

OIIO 1
20°C v = 1,01 centipoise
40°C v = 0,66 centipoise

To €0a@IKO VeEPO, OTIWC KAl KABE AANO CwpO OTn yn, €xel TN OIKNA
TOU evépPyEla TIOUL OIOKPIVETAI OF€ KIVNTIKY Kol OUVAMIKN. H KivnTikn

EVEPYEIO EKPPALZETAl OTIO TNV OXEaN
Ev=mV2/2

O1Ttov m n pala oL cwWHOToC Kal V n tax0TNTo Pe TV oTtoia Kiveital. H
KIVNTIKI) €VEPYEIO TOUL KIVOUUEVOU HECO OTO €00@OCg vePOoU avd povada
Bapoug PBpioketal av dlAIPECOLUE TNV TAPATIAVW OXECN HE TO BApog

TOoUL vepoUL (mg), OTTIoTE
Ev=V2/2g

H 1toocotnta aut €xel dIACTACEIC PNKOULG KOl ETIIKPATNOE VO OVOQEPETAI

oav 0Yoc¢ taxutntag. Emedr) n tax0Inta Pe TNV OTIoia KIVEITOI TO VEPO



ot1o €dayog €ival TIOAD HIKpr) To péEyebog g Ev  eival acruavio Kal

oLVNBWC TTOPAAEITIETAL.

H duvauiKf evépyela TOu €DA@PIKOU VEPOUD SIOUOPPWVETAl ATIO TN
OXETIKA B€0n TOU Kal TIC QUVAMEIC TIOL EVEPYOUV OE AUTO TIOU CGUVOAIKA
pTTopEl va Bewpnbolv cav TIECEIC. H gvépyela TIOU €XEl TO VEPO AOYw
NG B€oew¢ TOoL O@eiAetal otn Paplinta, E€ival avdioyn TIPOC TNV
amooTOon OO KATIOI0 OLOiPeETO €TUTIEDO AVAQPOPAC Kol O HEYEBOC
gival ion kal avtiBetn pe autr TTou XpeladeTal yia va avuPwBei amod 1o
ETUTIEDO ava@OPAC MEXPI TN B€on Tou Ppioketal, ek@EPAETal ATIO TN

oxéon :
Eg=m*g*z

orou C eival n améotacn orno 10 ETITMEdO ava@opag. Avd povada

Bapoucg n evépyela autr €ival ion pe 10 { Kal N ox€Cn ATIAOTIOIEITAI OF:

Eg =

EXEl dIAOTACEIC UNKOLG Kal AEyeTal PoC BETEWC.

H de0TEPN pOP®I SUVAUIKNG EVEPYEIOG OPEIAETAI OTIC TIETEIC P
ep=p=F/a=bla

ortou F gival n d0vaun kat A givail n emQAavela

Avd povada BApoug n evépyela autn ivat

Ep=P/B=1/A=>Ep=P/(Ah) y = 1/ A=>Ep=P/y = ii

‘Ottov h €ivalr 10 OPoC oTAANG veEPOU OE €M, TO OTIOI0 Afyetal OWYoO(
TUECEWCG. H OLVOAIKI SUVAMIKN E€VEPYEID, CUP@PWVA PE TO TIOPATIAV® |

gival :
H=E9+Ep=(+ Pl/y
Kal AEyeTal LOPAUVAIKO UYPOC.
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>tnv kKivnon Ttou &da@ikol vepol [piokel €@appoyr] Kol 10
Bewpnua tov Bernoulli, cOP@Wva pe T0 0TTI0I0 TO ABPOICUA TNG KIVNTIKAG
Kal NG OUVOUIKNG EVEPYEIOC Eival oTOBEPO, UTIOPEI O VO EKQPOOCTEL pE

N oxéon :
V2/2g + z + P/ y = 0100ep0

H d1a@opd tov LBPAUVAIKOU UYOUC YETAED dVO Béoewv | Kal 2 TIoU
n METa&L TOoug amocotaon eival Al kat AH = Hj - H2 6mouv AH eival ol
OTIWAEIEC PONG. AnNAadr Ol OTIWAEIEG PONC Eival ioeg pe T dlo@opd Twv
LVOPAVLAIKWY LYWV avapeoa oTi¢ B€aelg 1 Kal 2. O Aoyog | = H-t - H2/ Al
N i =-dH/ dL Aéyetal LOPAVLAIKN KAION Kal EKQPALEl TIC ATIWAEIEC PONC
ava povada prnkoug dl1adpounc.

11



KEPANAIO 2 Kivnon touv vepol oto €dagoc Nopocg

Tou Darcy

To 1856 o Darcy, PETG@ OO OVAALON TWV ATIOTEAECUATWV
TIEIPAUATWY O TIOPWON HECA, SIATOTIWCE TOV VOUO TIOU Kal OhueEPa
Bewpeital BgpeMwdNG yia TNV Kivnon Tou vepolu ae Ttopwdn peéca. H
TIOOOTIKN TIEPIYPAPN TNG Kivnong Tou vePOU PECA O€ Eva TIOPWOEC PUECO
010 ToV BepeAIddn vopo tou Darcy, n akpifri¢ diatdTIwon Tou OTtoiou
givar: “H Tapoxny Oykou VepPOU TIOL KIVEITOl PECA O OPICPEVNG
olvoTaong Auuo givalr avaioyn tou TE(OUETPIKOU ) LOPAUVAIKOU VPO
KOl OvTioTpo@a OvAaAoyn TOU TIAXOULG NG OIATIEPWHEVNG OTpwong ”

(Mamalageipiov 1984).
H Baoiky oxéan 1ou eK@PAdlel TOV VOUO auTo €ival:
Q = - K*dH/dLA

ortou Q esivar n mtapoxn (L3T.1), A n diatoun ¢ pong (L2), dH /
dL eivar n uvdpavAIK KAion (adidotatn) kol K gival 0 OUVIEAEDTHG

vdpoTepatotnTag i Darcy tou €xel dlaoTtdoelg taxoutntac (L11'1).

H eykupotnta Ttou vopou Tou Darcy OTIOTEAECE QVTIKEIPEVO
EPELVOC TIOAAWV  HETayevEOTEPWVY Tou Darcy emotnuovwy, Ta
OTIOTEAECUATA TNG OTIOIOG NTaV OMOPWVA BeTIKA. Mia aueon dlepelivnaon
TOUL VOPOUL QUTOU WTTIOPEI VO YiVEL PE EQPAPPOYN TOU VOUOU dIOTNProEwWC

NG EVEPYEINC.

12



KEDAAAIO 3 METPHZH THXZ YAPAYAIKHZ
ArQriMOTHTAZ

3.1 Y3paALAIK aywyluotnNTa

O o0ouvteAeoTC ULOPOULAIKAG OyWYIMOTNTAC €ival P oTtabepd
avoAoyiag oto vopo tou Darcy. Av n pon €ival KOPEGPEVN 0 CUVTEAECTNC
aUTOC £xel oTaBepr) TIPN TIOL €€APTATOI POVO OTIO TO XOPOAKTINPEICTIKA TOU
TIOPWOOULE MECOL KOl  OVOMUALZETOl  UBPAUAIKI]  OAYyWYIMOTNTA 1§ KOl
KOPEOHEVN ULBPAULAIKN aywyluotnta (saturated hydraulic conductivity).
Av n por e€ival 0okOpeoTn TOTE O OCUVIEAECTHC QvVOAoyiag Traipvel
OIAPOPEC TIYEC TTOL €€APTWVTAL OTIO TA XOPOKINPIOTIKA TOU TTOPWAOULC
MECOL Kal ATIO TNV TIEPIEXOUEVN OE€ AUTO LYPACIA. ZTNV TIEPITITWON AUTH
ovopddetal  TPIXOEIONG OaywyYIHOTNTO 1 KAl  AKOPECSTN  LOPOUAIKN

aywylpotnta (unsaturated hydraulic conductivity) .
3.2 Kopeopévn pon

O1 eda@ikoi TtOpol, dnAadny Ta SIACTAPATO TIOL PEVOULV aVAUECO
OTO OTEPEN TEPOXIOIO TOL €dAPOLG oXNUATI(OLY €va TIOAUTIAOKO OIKTLO
aywywv, PHECO OTOLG OTTIoIoUC KIvEiTal TO £OAPIKO vEPO. Av OAOL Ol TTOPOI
TOL €3AEOUC YEUIOOUV pE VEPO TO £D0(POC AEYETOI KOPECHEVO Kal N pon
TOU VEPOU PECO G’ AUTO KOopeapévn. O KOPEOUOC AVTICTOIXEN OTN MEYIOTN

TT00OTNTA VEPOU, TIOU UTIOPEL VO aTTOBNKELTEI O€ €va £00@OC.

>€ £VO KOPEOHEVO €00(POC N LOPALAIKI] AYWYILOTNTA £XEl GTOOEPN)
iU ylo 10 idl0 deiypa TOPwWAOLE ULAIKOU Kal €POCOV TO PELCTO
TIAPOUEIVEL OQUETABANTO. AV OPWC METABANBOLV  oplopéva
XAPOKTINPIOTIKA TOU TIOPWOOLE HEGOL ) TOU PEVLCTOU Ol TIMEC TNG
METABAAAOVTOL, €vw O VvOpo¢ Tou Darcy ouvexidet va 1oxvel. ATo
HMETPINOEIC TIOL EXOULV Yivel £xel attodelxOei 0Tl n LOPALAIK AYWYINOTNTO

egaptatal aro :

e TNV TIUN TOU €I0IKOV BAPOLCE Y TOL PEVLCTOUV
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NV TIPA T0L 1IEWO0LC Y Kal

e TO TETPAYWVO TNC MEONG OIOPETPOL d TWV KOKKWV TOUL

TIOPWOOUC LAIKOD
Ta mmapandvw ekepalovtal pe TNV e€iocwan
K=c*d2 *y/y

OTToUL C €ival évag Ttapdyovtag tov oxnuatog (shape factor), adidotatog,
TIoL TIEPIAUPBAVEL TIC ETUOPACEIC TOU OXNUATOC , TNC dIACTPWONG Kal TIC
OTIOKAIOEIC TOL PEYEBOUC TWV KOKKWV OTIO TN PEON SIAPETPO KABWC Kal

aTto TIC ETIOPACEIC TOL TTOPWOOUC.

€ OKPIBEIC METPNOEIC TIPETIEL VO CNUEIWVETAI TO €idOC TOU
XPNOIUOTIOINUEVOL PELOTOU Kol N Beppokpacia Katd T OIAPKEID TwWV
METPNIOEWV. AV TO PELOTO Eival veEPO PTIOPOUUE va TIAPOULPE TNV
TIUKVOTNTA TOU ion pe T povada, OoANG 1O 1§wdeC TOU VEPOU

METABAAAETAI PE TNV BEPUOKPATIaL.

Emeidn 1o 1€wdeg 1oL vePOUL eival Tiepittov | centipoise yia 20 °C
MTTOPOUUE VA HETOOXNMUOTIOOLPE TIC TIHEG Tou K)o ylo OTIOI0dONTIOTE

Bepuokpaacia ae TIPEG K20° ye tnv oxéan
K20° = Kyo * ( ux0 / py20°)

OTtov Y0 Kol p20° To 1EWAEC TOV VEPOU OTIC Beppokpaaieg x°C Kal

20°C avrtioToixa.
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KED®AAAIO 4

MEOGOAOZ TMPOZAIOPIZMOY THz KOPEZMENHX
YAPAYAIKHZ ATQINMOTHTAX

4.1 TENIKA

O OUVTEAEDTHC LOPOAVLAIKNG AYWYIMOTNTACG EVOC TIOPWAOULE PECOU, TIOU
e€apTATal OO TG IB10TNTEG OUTOU TOL PECOU, Eival PIa TIOAD GNUOVTIK
TIAPAPETPOC YIATi Xapaktnpidel Tov TOTIO €vOg €dAPOUC 1 YEVIKOTEPQ
EVOC YEWAOYIKOU OXNUOTIOMOU O€ Oox€an PE TNV Kivnon tou vepol peEoa

aTto OUTOV.

TNV TIPAYPATIKOTNTA AdIaTIEPATOC ATIO TO VEPO OXNUOATIOUOC OV
UTTAPXEL, Bewpeital OUWC TIPOKTIKA OTeyavog otav K < 10'9 m / sec |
TIEPATOC O0tav 102 > K > 10'9 m / sec kal TToAL Ttepatog otav K > 102 m/
sec. ZT1ov Ttivaka 2.1 OiVeTal 0 CGUVTEAECTNC LUOPAULAIKAG AYWYINOTNTAC
OPICHEVV YVWOTWV YEWAOYIKWV OXNUOTIOPWY Katd Toug Morris and
Johnson (KaAAépyng,1986). O1 TIHEC QUTEC Eival Ol HECOL OPOI TTOAAWV
METPIOEWV. ZTov Tivaka pe H oupPoAidetal n opldovitia LOPAUVAIKA
aywyluoTnNTa, Pe V n KOtokopuen Kal pge R n LOPOLAIKA aywyIuoTnTa

€VO(C dlatapaypEvou deiyuatog.

H yvwon twv TPwv TG LOPAUAIKAG AywWyINOTNTOG Eival TTOAD
XPNOIUN o€ BEpata apdelOEwWV, OTPAYYIOEWY, OE KOTOOKEVLEG dIAPOPLV
TEXVIKWV €PYWV Kal yI auTO £xouv avartttuxBei diagopol peBodol yia tov
TIPOCdIoPIoUO TG O TIo A&IOTIIOTEC €ival aUTEC TIOU Yivovtal GTO
OTTaBpO  XpNOoIPoTIoIVTAG OedOUEVA  OOKIUOOTIKWVY OVIANCEWVY ATt

TouCg dIAPOPOUC LOPOPOPEIC.

O1 ouvnBelg pEBOdOI LTTOAOYIGHOU TNG KOPEOHUEVNG LOPAULAIKNCG
aywyluotntag xwpifovtar oe d00 KATNYOPIEC. ZTIC EPYACTNPIOKEC
HMEBOOOLCE, OTIOUL Ol PETPROEIC YivovTal g adlaTapaKIa edAPIKA deiypata
Kol oTIC HEBOdOUC PETPNOEIC ETTI TOTIOV, GTOV aypPO.
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Mivakag 2.1 YOPAULAIKN aywylhoTNTa ouvABWY  YEWAOYIKWV

oXNUATIoCPWV Katd tou¢ Morris and Johnson

YAIKO

MeyaAa XaAikia

XoAiKia péoou
peyEBouCQ
XaAikia MIKPOUL
peyEBouQ

X0OVOPOKOKKN AUUOC
MEGOKOKKN APUOC
/A\ETITOKOKKN GPPOG
IAOC

ApYIAOG

A\ETITOKOKKOC
Pappitng

MeoOKOKKOC Wapuitng
MnAog

TOpoen

AoBeoTONBOC

[ pa@ITIKOC
OXI0TOAIBOC

1,7*

3,1 *

5,2*

5,2 *
1,4
2,9 *
9,2 *
2,3 *
2,3*

3,6 *
9,2 *
6,6*

YAPAYAIKH
ArQriMOTHTA K

(m/sec)

1073

1073

10’3

10
104
105
107
109
10

10'%
10v

10%

1,08* 10%

9,2 *

10'15

EIAOZ METPHZHZ

< I IT ™/ X[/ X

< < < < <
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4.2 EPIFrAZTHPIAKOZ YTIOAOIN=ZMOZ THX KOPEZMENHZXZ
YAPAYANAIKHZ ATQINMOTHTAZ

O1 péBodOI aUTEC XPNOIPOTIOIOVV AdIATAPAKTO EXA@IKA OEiyuata,
Ta OTIOIO TTPONYOUHEVWC €XOUV KOPEOTEI HYE vePO. Ol OUOKEUVEC TIOU
XPNOIUOTIOIo0VTAl AfyovTal TIEPATOUETPA. TO veEPO KIvEiTal péoa ae &va
MIKPO O€iypya Tou TTOPwAOULC UAIKOU KOl Traipvovtal MPEIPHOEI TOL
puBUOL por¢ Tou vepOU péoa O aLTO 1 TNC METOPBOANC TOL APXIKA
€QPApPolOPEVOL LOPAVAIKOD @opTiov. O EPYACTNPIOKOC ULTIOAOYIOHOG

yivetal pe v YEB0dOo Tov oTaBEPOL Kal TOL UETARBAAAOUEVOU (POPTIOUL .
e MéBodoc atabepol dopTiov

To OJIOTIEPATOUETPO OTABEPOV (POPTIOV XPNOIPOTIOIETAl YyIa TNV
METPNON NG LOPAUAIKNC AYWYIMOTNTOC KATW aTIO CUVONKEC XOUNAWVY
THECOPETPIKWY QOPTiwV. To vePO €I0AYETAl PE €vO CWANVA ATIO TOV
TILOUEVA TOL TTOPWAOUC PECOU Kal a@ol TIEPACEL ATIO OUTO WE TIPOC Ta
TIAVW KivNar, OUYKEVIPWVETAlI HE UTIEPXEIANION OE €va OYKOUETIPIKO
doxeio. Amo 1nv eiowon Darcy TIPOKOTITEL OTl O OUVIEAECTHC

KOPEOUEVNCG UOPOLAIKNC OywYyIHOTNTAC diveTal aTtO TNV oXEoN
Ks=V*L/A*t*h

OTIOUL V : 0 OYKOC TOU VEPOU TIOU E€KPEEI OTO DOXEIO OLYKEVIPWONG

o€ XPOvo t
A n opildvtia eTIEAVEID TOL JEIYUOTOC
L . To TtaX0g Tou deiyuaToC
h : o TIE(OPETPIKO LYPOC
e MéEB0d0OC LETARBAAAOLEVOL (POPTIOU

2T0 OIOTIEPOTOPETPO  METABOAAOUEVOL  @OPTIOL  TO  VveEPO

TipooTiBetal o éva PNAG CwAnva. ATIO €KEi KIVEITAI PE TIPOC TO TIAVW
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Kivnon péoa amd TO KUAIVOPIKO Otiypo TOU TIOPWOOLE HECOUL KOl
OUYKEVIPWVETOl HE €KPOIN OTO €I0IKO OYKOUETPIKO doxeio. Kotd 10
TIEipapo auTO yivovtal PHETPACEIC TNC TITWONC OTABUNC Tou vEPOU Kal TNG
METAPBOANG TOLU XPOVOUL HECO OTO CWANVA. Me guvdvacpo ¢ e€icwang
OUVEXEIOG OTO OWAAVA Kal Tou vouou tou Darcy yia tnv Kivnon Tou
vEPOU OTO Ociypa TIPOKUTITEL N €€icwan Tou Jivel TNV KOPETUEVN

UOPAUVAIKA OYWYILOTNTA :
Ks=[To/®]2*L/L *In hi/h2

OTIOL ra Kal r6 . Ol OKTIVEG TOU KUAIVOPIKOU OEiyHOTOC Kol TOU AETTTOU

CwARva avtioToixa
h-i kal h2 : 10 TIEOPETPIKO QPOPTIO OTNV ApPXH KAl OTO TEAOC TNG PETPNONG

H pébodog twv JIOTIEPATOUETPWY Oev OiVEL TNV TIPAYHATIKA TIUN
TNC LOPAVLAIKNC AYWYIHOTNTAG. AULTO YIaTI €ival adlvato va TIAPOULUE
EVIEAWC OdlOTAPAKTO OeiypoTa, MPE QTIOTEAECHA TNV OAAQyr TOU
TIOPWO0LC, TNG OOMNG KOl TOL TIPOCOVOTOAICHOU TWV KOKKWV TOU
dlotapaypévou deiypoTog, TO OTIOI0O HPE TN CEIPA TOU TPOTIOTIOIEL TNV
UOPOULAIKA] OYyWYIUOTNTA TOU TIOPWOOUC MPECOU. AKOUN TIPETIEL Va
TipooTedei 0TI AOyw TNC aVOPOIOYEVEIDG TWV LOPOPOPWVY, deiyuata aTo
ola@opa  Badn kol Beoelc divouv TIOAAEC @OPEC TNG ULUBPOLAIKAG

AYyWYILOTNTAC TIOU €X0ULV JIAPOPETIKN Ta&N ueyEBOUC.
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4.3 METPHZH TH> KOPEZMENHZ YAPAYAIKHZ
AMrQriMOTHTAX MEGOAOI >TON AIrrO

43.1 Métpnon yia TNV TIEPITITWON LTIAPEEWG  EAEVOEPNC

ETUPAVEIOG

Mo Vv TIEPITITWON TIOU ULTTAPXEI EAEVBEPN ETIIPAVEID (LTIOYEIOG
opiovtag) avoiyoupe pia OTtr) 0TO £00(OC UE KUKAIKA dIOTOUN HE TNV
BonBela evog Auger, yl auto kal n pEBodo¢ kKoAeitar Auger — hole
method. Ztn ouvEXela avTAOUUE TO VEPO OTIO TNV OTIN KAl A@QrVOUME Eva
XPOVIKO dldoTnua Ai, o0Tw¢ WOTE N aTABUN ToU VEPOUL va aveRel KaTA

Ah . H mtapoxn Q eival ion mpog

O = TT*T2*Al/AJ (2.3)
H mtapoxr opwg autr) pmopei va Ppedei kal amo tov vouo tou Darcy
Q=K*i*A (2.4)

OTIoL A €gival n TTIAELPIKN eTTIPAVEID ion JEA=2TT* X *h kot | =dh / dx .

Emopévwg n mapoxn ypdaeetat:
Q=K*dh/dx*2m*x*h (2.5)

OeWPOVPE TWPA OTI OTO XPOVIKO dldoTnua Ai n tapoxn Q sival otabepr)

OTIOTE N TIPONYOUVPEVN OXECN YPAPETAL:

Q *dx/x=2m* Kh *dh (2.6)

N a@OV OAOKANPWGCOULHE PETAEV I Kal X TIAIPVOUUE:
Q In(x/ r)=1*K* h2- h20) (2.7)

AMNG pia oplopévn amootacn R kat h eival ico pe ( H + S ) ko n

TIOpATIAVW €€iowan yivetal:
Q=m*K*[(H+S)2-h20]/In(R/ ) (2.8)

ATIO TIC oxéoelg ( 2.3 ) Kal ( 2.8 ) TIAIPVOUE:
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K={rIn(R/r)/(H+S)-h2}*Ah/At

Oi Hooghout kal Ernst aveértuéav TTOPOPOIEC PEBOAOLC LTIOAOYIGHOUL

Tou K Kal KaTéAn&av oToug akOAoLBoug TUTIOVG:

TuOTo¢ Hooghout:

K=[2,3r*S/(2H + r)] logll ( h, / h2) S=(*H/0.19)
TOTOC TOL Ernst:

K=C (Ah/ A% C =[4000 /(20 + H/ r)*(2-h/H)]*r/h
H iy ¢ ouvdaptnong

C=f(H, h,r9)

divetal amo vopoypa@rnuata cOPEWVA PE TNV PEBodo tou Ernst.
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4.3.2 MEtpnon yia TNV TIEPITITWON TIOL 0 LTIOYEIOG opidovTag Eival

TIOAU KOTEPOAOPEVOC

SNV TIEPITITWON aUT XPNOIYOTIOIOVPE T HEBodo Shallo Well

Pump - in Test.

Z0P@wva pe ™ PEBOdO auTH OVOiyOLUE pIa OTI) OTO OKOPEGCTO
€00@OC HE OIAPETPO 2 . ITN CUVEXEID PIXVOUUE VEPO PECO OTNV OTIN
MEXPL €va oOplopevo LYoOC h Ttou TtpocoTta®olpEe va 1o dloTNProoLUE
oT1aBepb. AUTO yivetal pe tn Porfsla evog TIAWTAPA TIOU HAC EIDOTIOIEI
otav TEETEl | aveRaivel n otdBun Kal £Tal avayKalOPooTe va au&OOUUE
N va EAATTWOCOLUE TNV TIapoxn. ‘Eva amo ta pelovektiuata g peboddou
aUTNC €ival 0TI ENOOTE LTTOXPEWHEVOL VA dIATNPIOOLKE TO TECT ATIO 2 -

6 NUEPEC PEXPIC OTOL oTaBepoTIOoINBEi N TTAPOXT).
e Tu >3h
K=720{In[h/r+V(h/r)2-1-1}¥Q/2m*h?
e 3h>Tu > h (2.12

)

K=720{3*In[h/r*Q}m*h*(h+2Tu)

4.3.3 MéB0d0OC TOU TIPOCDIOPICHOL TNG KOPEOHEVNG LOPAULAIKNAC

AYWYIPOTNTAC PE TO dlaTtepATOPETpOo Guelph .

To dlartepatopstpo Guelph ival éva dlaTtEpATOUETPO OTOBEPOL
(POPTIOU TIOL EPAPPOLETAl OE €va QPEATIO TIOL AVOIYETAl OTO £3A@OC Kal
METPAEl TO OTABEPO PONG TOL VEPOU ATIO TO OPYAVO OTO £00@OC OTAV I
oTd0un TOoL VEPOU OTO PPEATIO dlaTnpPEital oTadepr. ZT0 Ke@AAQIo 3
SiveTal n TIEPIyPA@Pr] TOU OPYAVOoU, N aApXH AEITOLPYIOC TOL Kal 0 TPOTIOC

UTTOAOYIGHOU TNE LOPAVLAIKNG AYWYIHOTNTAG PE AUTO.
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KE®AAAIO 5

MEOGOAOZ MPOZAIOPIZMOY TH> KOPEZXMENHZ
YAPAYAIKHZ AIMQriMOTHTAX ME TO AIANMEPATOMETPO
GUELPH

H MEGOAOZ AYTH XPHZIMOIOIHOHKE ZTHN TMAPOYZA EPIrAZIA
NA THN METPHZH THZ YAPAYAIKHZ ArQIrNMOTHTAZ XTON ArPO

5.1 NMEPIFTPA®H TOY OPIANOY

To JIOTIEPATOPETPO OTABEPOVU @OPTIOV, TIOLU €PAPUOLETAl CGE €va
(PPEATIO TIOL AVOIYETAI OTO £3A@OC Kal PETPAEl TOV OTABEPO PUBPO PONG
TOL VEPOUL aTIO TO OPYyavo OTO £€00@OC OTavV N OTAdun TOou VvEPOU OTO

@peqTIo dlatnpeital otadepn.

H ovuokeury Guelph permeameter otnpiletal otnv apxn TN¢
Aertovpyiag Mariotte. ArtoteAsital ammo dU0 OPOKEVIPOUC CWANVEG TIOU
TIANPoLVTal Kal ol dU0 1| JOVO 0 €vac UE VEPO, OTAV Ol YETPNOEIC YivovTal
oe eAa@PL N oe PBapL €dagocg avtioTtoixa. 'Evag GAANOC CWARVOG HE
MIKPA OIAPETPO OTO KEVIPO XPNOIPEVEL YIO VO EICEPXETAl ATUOTPAIPIKOG
agpag. Mia Bdava oto TEPAC Twv dU0 OPOKEVTIPWY KULAIVOPWVY pubuilel
TNV €KPOI] TOL VEPOU TIPOC TNV OTI TOU €dAPOUC, ETUTPETIOVIAG EiTE TNV
TOUTOXPOVN EKPON TwV dU0 CWANVWVY (eAa@pPL £€00@OC) E€iTe TNV €KPON
TOU €0WTEPIKOV CwAnva  (BapL €dagog). H otdbun tou vepolL H
odlatnpeital  otabepr], yloti T0 onueio A Ppioketal ouvexwe Ot
ETIIKOIVWVIO PE TOV OTUOOE@AIPIKO agpa Kol €101, aAveEAPTNTA ATIO TNV
otabun TOou VveEPOU OtV Oe€aPEVI] TNG OULOKELNC TIOL KOTEPXETAL

OULVEXWC, OTO OnuEio A eTIIKPATEL N atyoo@alpikn Ttiean PO.

H LdpaLAIKA aywyluotnta Kopeopol Ttou aypou (field saturated

hydraulic conductivity) K,s gival pikpotepn armo tnv avrtiotoixn K¢ 1ou
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METPIETOI OTO EPYOOTNPIO OE ASIOTAPAKTO OEiypa €0APOUC, TO OTIOI0 EXEl
KOPEODTEI PE TEXVNTEC OLVONKEG. AUTO O@EIAETAI OTO yeyovog OTl OTnVv
TIPWTN TIEPITITIWON (aypog) eykAwfRiletal agpag Katd tTnv dIénon tou
vepoL oto £€dagoc (Bpoxn, apdeuaon). MNa 10 Adyo auvtd, n PEIPNON NG
Kfs atteuBeiag oto XwpA@! ival TIEPICCOTEPO AVTITIPOOWTIEVTIKN. H apxn
NG pETPnong tng Kfs pe tnv ovokeur) Guelph permeameter PBaoietal
otn Bewpia Tov avémtuéav ol Reynolds et al. kol tpoTtoToinCavV Kal
BeATiwmoav 0T cuUVEXelD. ZOP@WVA pPe TN Bewpia autr, N LOIPALAIK)
AyWYIHOTNTO TOU KOPECOHEVOL €dA@oLC Kfs oto UTIaIBPO LTIoAOYIlETAal

OTIO TNV OoX€on:
Qs=(2mMH2Kfs/C)+ma2Kis+(2mHcm/C) (3.1)

ormouv Qs e€ival n armartobyevn otabepr] TIOPOXN VEPOUL yid va
dlatnpnBei éva otabepd BaBog vepoL H otnv omh, a €ival n aktiva TNg
o1tN¢ Kal C €ival 0 adldoTaTtoC CUVTEAECTNC TIOL €EOPTATAI OTIO TOV AOYO

H/a.

To uNIPWO dLVOUIKO TNC pong <pm (duvapikd Kirchhoff) otnv

e€iowon (3.1) divetal amo TNV yvwotr eéicwon touv Gardner:

orn = iPYIK( Y )ay Pi<yp<o (3.2)

OTtov Y €ival n apvnTikr Tiieon ToU vePOU TwV TIOPWV Kal Y, €ival n
TIiEON TIOL QVTIOTOIXElI OTNV OpPXIK ULypacia Touv &dagoug. la va
TIpoadloploTolV n  Kfs kal n cpm Abvovtal cuyXpovwg ol €lowoelg (3.1)

kal (3.2) .

ATIO TNV KOTaokKeudoTpla etaipia tou Guelph permeameter (Soll

Moisture) divovra:
e Tla eAa@pL £da@oc
Kfs = 0,0041 .X.R2 - 0.00540.X.Ri

(pm = 0,0572.X.R! - 0.0237.X.R?
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MNa BapL €dagog
Kfs = 0,0041 ,Y.R2 - 0.00540.Y.R!
cpm = 0,0572.Y.R! - 0.0237.Y.R2

omou R! kai R2 gival ol oTaBePEC HETAPBOAEC TWV TITWOEWV TNG
oTAOuNG TOoL VEPOU TNE dEEaEVC TNG oLOKeLNG o cm/s yia H, =
5 cm kat H2 = 10 cm avuotoiXxwg, X kKol Y €ival otabepég NG
oeapevr) o cm2, o1 OToie¢ €ival ioeq pe 35,39 kol 2,14
QVTIOTOIXWC , cpm €ival T0 PNTPWOo duVaUIKO o€ cm2/s kol Kifs givail

N UOPAULAIKI] OYWYIHOTNTA TOU KOPECHUEVOL £DAPOVCG OE CcM/S.

To Guelph Permeameter eivali opyavo dlaipepEvo o€ TECOEPA

Baoika TUAPOTA Yo EDKOAN ATIOBNKELON Kal SLVATOTNTA UETAPOPAC.
Ta 1€o0epa auTd TUAPATA ival:

* Tripod Assembly (cuvapuoAoyoluevog TpiTtodacg)
* Support Tube and Lower Air Tube Fittings (ZwArvac vmtootnpIiEng
Kol EEAPTAUOTO TOL KATW OEPOCWANVQ).
* Reservoir Assembly (ZuvapuoAoyovpevo pelepouap)
* Well Head Scale and Upper Air Tube Fittings (KAipaka @optiou g
Well kal e€apTruata T0v Avw aEPOCWARVA).
MpooBeta BondbnTuika epyalcia TrepIAGUBAvVOVTAL YO VO €QOJIAGOULV
Eva TIANPEC AUTOJIIPOVUEVO Kal auToTiepleXopevo KIT 1ou va pTtopeEi
va PETA@EPETAl EVKOAO OOV OTIOCKEULN Yid VA Yivovtol KOTOUETPNOEIG

OTOV aypo o€ OAd Ta €dAQn.

O1ntw¢ @aivetal oto oxnua 3.1, T0 Opyoavo OTTOTEAEITAI OTIO €vav
EOWTEPIKO CWANVA OTOV OTIOIO0 UTIAPXEl VEPO, TIOU OIOXETEVETAI OTO
@PeATIo. Méoa G' auTOV UTIAPXEL AAAOG AETITOC CWANVACG €l0000V TOL

agpa. Kal ol du0 CWANVEC TIEPIKAEIOVTAI OTIO TOV €EWTEPIKO CWANRVA, 0
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OTIOIOC OTO KATW MEPOC TOU PEPEl BaABida kol OTO TTAVW TIWHA YIO VO
KAivel agpooteywc. Me tn PBaABida pubuiletal av Ba TE@TEl vePO OTO
PPEATIO POVO ATIO TOV EC0WTEPIKO OWANVA veEPOUL 1) Kal Oro Toug duo.
AuTO €€optatal amo Tov TOTIo Tou €dd@oLG. Kdatw ato v BaABida eival
0 CWANVAC oTNPIENG 0 OTI0I0G KATAANYEI O TIUKVO CUCTNUO OTIWV YIa
va @e0yel T0 VEPO TIPOC TO @PEedTio. To OA0 clOTnUa oTnpileTal o€

TpiTI0da TIOL BPICKETAI OTO GTOMIO TOU PPEATIOU.

>XHMA 3.1. To diamepatoueTpo Guelph
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AEITOLPYIKA XAPAKTNPIOTIKA TN PMovAadac:

H KOTITIKI] SIAPETPO TOL €DA@OAVTITN Eival 6 cm.

*  To LOPAULAIKO LYOC vepol TIoU MTIOPEi va d0Bei oTO @pedtio Eival
aro 2.5 cm €wg 25 cm.

* Ta opla NG LOPALAIKNG AYWYIMOTNTOC €ival aTto 10" €wg 10"8 m/sec
N 10'2éw¢ 10"6 cm/sec.

H XwpnTKOTNTa ToU avadITTAoVPEVOL doxeiou vepoL eival 3.79 lit.
H hEyioTn XwpnTIKOTNTA VEPOU ToL opydvou eival 3.18 lit.

* Ol eEWTEPIKEC OIOCTATEIC TNG ONKNC PETAPOPAC €Xouv 118 cm unKog,
37 cm TtAGTOC Kal 15 cm Babog.

*  To B&pog ¢ eEWTEPIKNG BNKNC PETA@OpPAC sival 14 Kgr.

*  Ta opla Tov BABoLC PYECO OTA OTIOIO PTTOPOUHE VA KAVOUUE PETPNON
givat 15 €éwg 75 cm. (Mg ETIEKTEIVOPEVOUG OWANVEG Ol OIOCTACEIC
Baboug pTtopoLv va avénbolv).

H Acitoupyia tou opyavou Pagiletal otnv apxr TOU OlPWVIoOL TOu
Mariotte (Zx. 3.2). Otav TO TIEPATOPETPO apPXidel va AeITovpyei 10
abpolopa g Ttieong Pl Tou aépa TTAvw ATt To veEPO Kal NG Ttieong P2
TNC¢ OTAANG TOu VvePOUL e€ival 0O pe TNV ATUOCQAIPIKN Ttieon PO 1tou
OOKEITOl OTNV ETIQPAVEIO TOU VEPOU OTO @PEATIO OTIWC @AiveETal OTO
oxnua 3.1. Emkpatei dnAadn 1oopporTtia. Kabwg katefaivel 10 vepod
MECO OTO CWANVA Kol Byaivel 0To @PEATIO JIOTAPACOETAl N ICOPPOTIIa
ylati 10 dBpolcpa  Twv  TuEcEwv PAP2  yivetal  PIKPOTEPO NG
OTUOC@AIPIKNG HE ATIOTEAECUA TNV TITWON TNC OTABUNG TOL vEPOU OTO
@pedtio. Auto OuwC dev cupBaivel yiati ammd 10 cwANvVa aépa, OTIOU N
Tlieon €ival ion pe TNV ATUOC@AIPIKY, UTIOIVEL aépac PECO OTO CWARVa
VEPOU TIOU ME TN MHOPPN @LOOAIdWY avePBaivel OTO Kevo agpa

au&avovtag tnv Ttieon KOl OTIOKOBIoTWVTAC TNV I00PPOTTiaL.
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>XHMA 3.2. H apxn Asitoupyiag tou opydvou

Otav eTIKPATEl €va otaBepd OYOC vepPOL OTO @PEATIO, YUPW aTIO
aUTO dnuIoLpPYEITal éva TUNUA KOPEOHUEVOL €OAQPOULC TIOU TO MHETWTIO
OlaBPOXNC ETIEKTEIVETOI OTASIOKA, OANA €XEl CUYKEKPIUEVO OXNua. To
oxNua €€aptdtal aro Tov TUTIO TOoL €dA@OULC TNV AKTIVO TOU QPEATIOV Kal

T0 OYo¢ tou vepou. (Reynolds and Elrick, 1986).

To OXnuUa aUTO TOUL METWTIOUL dIABPOXNG TIEPIYPAPETOl HABNUOTIKA
art6 ™ otabepa C (Reynolds and Elrick, 1986). Metd armo KATIOI0 XpOvVo
t AclIToupyiag touv opydvou artokaBiotatal &vag otabepog pudbUOC poncg
TOuU vepOU, O OTIoioC MTtopEi va petpnBei. H pétpnon yivetalr pe 1
Bonbela KAipakag Tou dl0BETEl TO OpPyovo OTO TIAVW TUAUO  TOUL

€€WTEPIKOV CWANvA.
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Katd tn Xpnon TIEPATOMETIPWVY OTO £0A@POC EP@avI(ovTal OPIoUEVO
@OaIVOPEVO TO  OTIoi €XOUV OOV OTIOTEAECUA TNV HEIWOn TNC
METPOUVMEVNC LOPALAIKAG aywylpotntag (Reynolds and Elrick, 1985 kai

loOAIOG, 1981). TEtOoIa @AIVOUEVA €ival:

e H 0Omapén eykAwPICPEVOL OEPA PECT OTO £0AQOC.

e H ovuvidnon tou £dA@OULE KATA TNV OTIOI0 PEIWVETOL TO OAIKO TTOPWOEC.
e H dlayéveon KOtd Tnv OTIOI0 £XOULPE CULOCWUATWAN TWV XOAAPWV
UVAIKQV.

e H IAOwon, Touv cuviotatal otnv amobeon AemTo0 LAIKOU PECA OTO
KEVA TOL TTOPWAOOLC UETOU.

Ta OU00 TeAevTaia @aIvOPeva  gu@avidovial Kupiwg Oe  YEWAOYIKEG

aTI00£0EIC.

Me 10 dlamepatouetpo Guelph pmopolue pe v idla pérpnon va
UTTOAOYIOOUHE TAUTOXPOVA TNV KOPEOUEVI] USPAUAIKI OywYIUOTNTA, TO
OULVAMIKO PONG, TNV ATIOPPOPNTIKOTNTA TOL €OAEPOUC Kal TNV TIAPAPETPO

a Tn¢g e€iowong Bresler.

H apxn tng pé€tpnong tng Kfs pe m ovokevl Guelph permeameter
Baoiletal otn Bewpia ov avémtuéav ol Reynolds et al. (1983),kal Vv
TpoTtoTIoinCAV Kol BeATiomoav ot cuvéxela ol Reynolds et al. (1985).
S0PV PE TN Bewpia autr), N LOPAVAIKN] AYWYIMOTNTA TOU KOPECUEVOU

€dd@oug Kfs ato OTIaIBpOo LvTToAOYileTal ATIO TN GXEON:
s~ 0"k miks ‘T

ortou 03=n armaitovuevn otabepn TTAPOXH VEPOL yia va diatnpnOsi
éva ot1aoBepd Pabo¢ vepol H otnv omn, a=r\ okriva Ttng OTnig Kai

0=ad1d0TATOC CUVTEAEDTNC TIOV €EOPTIETAI ATIO TO AOYO H/a.

To SLVAUIKO NG pong cpm otnv e€icwaon (1) divetal amo TN yvwoTh

egiowan touv Gardner (1985):
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1= fMuYe, i<y <0

OTIOL Y €ival n apvnTIKN TTiEGN TOL VEPOU TWV TIOPWV.

MNa va mpoadiopiotoly n Kfs kol n (pm  AOvovtal CuyxXpovwg ol

eClowoelg (1) kai (2) (Reynolds and Elrick, 1985).

ATIO 1 KOTaoKevdoTpla etaipeic Tov Guelph permeameter (Soil

Moisture) ol e€lowoelg (1) kal (2) divovtal:

a) MNa eAa@pL £dapoc
Kfs=0.0041 ,X.R2 - 0.0054.X.R-I,
(pm=0.0572.X.R! - 0.0237.X.R2,
B) MNoa BapL £€dagoc
Kfs=0.0041 ,Y.R2 - 0.0054.Y.RIi
pm=0.0572.Y.R! - 0.0237.Y.R2,

ortou Ri kol R2 gival o1 otaBepéc PETABOAEC TWV TITWOEWVY TNC OTABUNC
TOU vepol NG de€apevng TNG OUOKELAG o€ cm/sec yla H-=5 cm Kal
H2=10 cm avuotoixwg, X, Y eival otabepég tng de€apevng ae cm2, cpm
gival T0 OULVOUIKO pong ot cm2/sec kol Kfs gival n  LOPAUVAIKA

AYWYIHOTNTO TOU KOPETHEVOL £DAMOLE O cm/sec.
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5.1.1 Turtottoinuévn dladikaoia TIoU OKOAouOeiTal yia PETPNoN

OTOoV aypoO Pe TO dlaTtepatoueTpo Guelph.

OEZH
METPHZHZX

TYMOX EAADOYX YMOTrEIA AIAMOP®Q>H ANQMAAIEZ

MPOETOIMAZIA TOY ®PEATIOY

>YNAPMOAOIHZH TOY AIANEPATOMETPOY

*

FEEMIZMA PEZEPBOYAP (ZQAHNA)

TOIMNOOGETHZH AIATIEPATOMETPOY

EMINOI'H PEZEPBOYAP (ZQAHNA)

SYNAIAZMOS PEZEPBOYAP (ZQAHNEZ)
(ZQAHNEX)

(Ma ehagpud €dA@n)

EXQTEPIKO PEZEPBOYAP

(Mo Bapud edaen)
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Y3pauAlko OYo¢ 5cm, kaboplopodg Rr Y3pauAikd OYog 5cm,
KaBoplopog Rr

Y3pavAikd OYog 10cm, kabopiopog R? YdpauAiké OYog 10cm,
KaBoplopog R2

YTtoAoylopoi YTtoAoylopoi

52 METPHXH THX Kfs (YAPAYAIKHYZ AIrQriMOTHTAZ
KOPEZMOY XTON AIrPO)

To mepatopetpo Guelph petpdel TNV otabepry Tmapoxry Q HoOvVIUNG
KOTAOTOONC TIOL OTTAITEITAl Yo va dlaTnproel éva otabepd BaBog vepoL
OE €va OPICPEVO KUAIVOPIKO @PEATIO TOU OTtoiou 0 TtuBuEvag Ppioketal
TIAVW OTTO TNV LTIOYEI OTABuN. O CWANRVAg €I00d0V TOL agpa dlaTNPEI
KEVO ETTAVW ATIO TO VEPO EVTOC TOL JIATIEPATOUETPOUL, £TCI WOTE TO VEPO
va péel €KTOC TOU OPYyAvoU pE TNV TIOPOXK TIOU OTIAITEITAI YyIO v
dlatnpeital 10 vepo PYECO OTO TINYAd! OTO 10 ETTITIEDDO YE TO KATW OKPO

TOU CWARVA €l0000L TOL AEPaA.

Me autd T0 CUOTNUO, N TIAPOXK TIOU EICEPXETAlI OTO TINyddl didetal
METPWVTACG TO YOG Tou vePOU TIoU PByaivel aTtd T0 OPYAVO KOl CLVETIWC
aTto TO TINYAd! TIPOC TO £0A@OC, YEVIKA OLYKAIVEL o€ pla otaBepn Tiun Q,

EVTOC UIKPOL XPOVIKOU dlacThuatog 5 €wg 60 min.

Tnv TIIwoN ¢ oTABPNC TOL VEPOU TNV PETPAPE 0E cm avd 5 min, e
QUTEC TIC TIMEC OULMPTIANPWVETAL O Tivokag. Mapddelyua e€vog TETOIOU

Ttivaka €ival o Ttivakog 3.1
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MINAKAX 3.1

A/A QPA ME>O 2TAOMH AIAD®OPA PYOGMOZ AANNATHZ
(min) AIAZTHMA NEPOY ZTON 2TAOMHZ EMINEAQY NEPOY
XPONOY (min)  TQAHNA NEPOY (cm/min)
(cm/min)
l 5 5 8 0 0
2 10 5 8.5 0.5 01
3 15 5 8.9 0.4 0.08
4 20 5 9.3 0.4 0.08
5 25 5 9.6 0.3 0.06
6 30 5 10 0.4 0.08
7 35 5 105 0.5 0.1
8 40 5 10.9 0.4 0.08
9 45 5 11.3 0.4 0.08
10 50 5 11.7 0.4 0.08

O pLBUOC aANaYNC oTABUNC vepoUL eival To R =0.08cm/min.

To mepatopeTrpo Guelph aroteAeital amd dV0 dlAPAVEIC TWANVEC
TOTTOBETNUEVOULC TOV VA EVTOC TOL GAAOL. ‘OTav TIPOKEITAl VO PETPNOEI N
aywyluotnTa o€ Bapld €dA@nN TOTE YEUIEl 0 EOCWTEPIKOG TWANVAC POVO,
EVW OTAV YivovTtal PETPHOEIC O EAA@PA €0A@N yepi{ovTal PYe VEPO Kal Ol

OV0 OWANVEC.

Mo va 1PocdloplcBei N LOPOLAIKN AYWYINOTNTA KOPEOoHUOL Kfs,
METPAME OTO D10 PPEATIO TNV TIOPOXN Yia oTtabepd LYPOC oTABUNC VEPOL
5 cm Kal oTnv CLVEXEI yla otaBepd VYO oTAbung vepoL 10 cm Kal

XPNOIPJOTIOIoVVTAIL Ol KATWO! €EI0WOEIC:
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a) Otav ypnaolvoTtolovvTal Kol ol 300 CWANVELI:
Kfs = (0.0041 )(X)(R2) - (0.0054)(X)(R1)
Wi = (0.0572)(X)(RY) - (0.0237)(X)(R2)

X = ZtaBegpd opydvou, OTavV XPNOIYOTIoIoLVTAlL Kal 0l dU0 CWANVEC

(dideTal armo tov Kataokevaot X = 35.27cm?2)

R2 = H mrtoon tou vepol PECO OTO JIATIEPATOPETPO O€ cm/sec yia

oTaBePO LYOC aTABUNG vePOL OTO PPEeATIO ioco pe 10 cm.

Rt = H Tttwoon tou vepol PECO OTO SIOTIEPATOUETPO OE cm/sec yia

oT1aBepd LYPOC oTABUNC VEPOL OTO PPEATIO 00 YE 5 cm.
B) Otav yonolIOTIOIEITAl 0 E0WTEPIKOC TWANVAC:

Kfs = (0.0041 )(Y)(R4) - (0.0054)(Y)(R2)

cpm= (0.0572)(Y)(RY) - (0.0237)(Y)(R2)

Y = ZtaBepd 0L OpPyAvou OTAV XPNOIUOTIOIEITAl JOVO 0 ECWTEPIKOC

owAnvag (didetal amod Tov Kataokevaoty Y = 2.22 cm?).
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KE®PAAAIO 6

MEIPAMATIKO MEPOZXZ
6.1 TENIKA

Ma TO TIEIPAPATIKO PEPOC TNE TIAPOVCAC EPYATIC ETUAEXOBNKE aypog
OTO QypoKInua Ttou [avemiotnuiov Oegocoaliag otV TIEPIOXN] TOUL
BeAeotivou. 10 TuRUO autd TOL €OA@OULG HETPNONKE ETTi TOTIOU I
UOPOULAIKI] AYWYIUOTNTO HE TO TieEPATOMETPO Guelph kal TtdpONKav
deiypata yia v  avaAvon Tou  €dA@OULC Kal TOV TIPOCOIOPICUO
OPIOPEVWV @QUOIKWV TOU XOPOKINPIOTIKWY. ZUVOAIKA €yivav 86 eTti
TOTIOV HETPROEIC TNG LOPOUAIKNC AYWYIHOTNTOC KOPESHOU Kal TIAPONKav

dvo deiyuata yla €da@IK avAAUCT OTO €PyacTApIO.

H peAetnBeica meploxr) Kabwg Kal ol BEaeIg Tt Kal T2 Twv PETPAOEWVY
NG PNXAVIKAC avAALCNG Kol TwV dElydatoAnPiwy @aivovtal oo oXhua

4.1

Zxnua 4.1 MelemBeioa Teploxn

34



6.2 ANAAYZH TOY EAA®DPOYZ

H pnxavikp avaivon Tou  e€dd@ouc Eyive oto  lvotitolto
xaptoypagnong Kai  tagivounong edagwv  Adplocag. Ta deiypata
eEANEONCav TIpIV aTto TNV €vapén twv HETPriocwv ot B€oeig Tl kat T2
OTIw¢ @aivetal oto oxAua 4.1 amod Badn 0 - 15 kar 15 - 30 om yia va
TIPOCdIOPICTOUY  Ta  €XA@OAOYIKA XOAPAKINPIOTIKA Tou aypol. Ta
ATIOTEAECPATA TNC AVAALONC AUTAC Ttapouaiddovial aTov Ttivaka 4.1 Kal
EKQPPACTNKOV ¢ TI0000TO0 %. Tla Tnv Kotdtaén Ttou  €0AQOULG
XPNOIUOTIOINONKE TO TPIywVo PNXAVIKAC avAAUCNG TIOU @aiveTal OTO

oxnua 4.2.

100
TI000CTO  AuUOU

ZxNua 4.2. Tpiywvo PNXavikng avaauong
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)éan

MINAKAZ 4.1 EJS0@OAOYIKA XOPAKTNPIOTIKA TOU TIEIPAMATIKOD aypou.

MHXANIKH ANAAYZ>H

Babog CaC03  Appocg IAOQ ApyliAog  XapaKInpliopog EC*103
(cm) (%) (%) (%) (%) (mmhos/cm)
0-15 7.04 21 46 33 CL <3
15-30 10.05 29 36 35 CL <3
0-15 9.24 19 42 39 SiCL <3

15-30 10.34 24 35 41 C <3

O XOpPOKINPIOHUOC TOL £0A@OULE PaivVeETal OTOV TTivaka 4.1.
Omou: CL = ApyIAAwANG TTNAGG
SICL = IAvoapyIA\wdeq

C = Apyl\og
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6.3 NMPOZAIOPIZMOZ THZ YAPAYAIKHZ ArQriMOTHTAX ME TO
MEPATOMETPO GUELPH

MNa v epappoyn tng HeBOdOoL Tou TTEPATOUETPOL Guelph otov aypod
OVOIXTNKOV PE €va TPUTIAVI £BA@OULE (E00MOAUTTTNG), OTtEC akTivag 0.03

T N dlopetpov 0.06 m kat BaBoug 0.3 .

Méoa o€ KABe o1 TOTIOOETNONKE TO TIEPATOUETPO Guelph Kai
oTnpixbnke pe Tpimoda TOU TATOVCE OTNV ETUPAVEIN TOU EOAPOUC.
AIOXETELONKE VEPO CTNV 0TI, TOL OTIOIOL N aTABUN dlaTNPNRONKE COg éva
otaBepo VYOG = 0.05 Im Kal LTTOAOYIOTNKE MIo TTapoxry vepoL Ch.
TNV CULVEXEID EQAPPOCTNKE £va AAAO UYog vepoL H2 = 0.10 1 To oTtoio
€dwoe M véa Tapoxny Q2. O  UTIOAOYICPOCG TNG  UBPOULAIKAG
aywylpotnTag kopeouol Kfs amod 1g mapoxeg Qi kal Q2 €yive OTIW(

TIEPIYPAPETAL OTO KEPAAAIO 3.2 KOl EKQPACTNKE O€E TiI/Sec.

AKOUOQ ULTIOAOYICOPE TO PECO OPO Kal TNV TUTTIKI ATIOKAION TNC
UVOPAVLAIKNG AywyIHOTNTag Kopeopou Kfs. M.O = 2.93 10'4kal S.D = 3.47
104
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Y100% ET?2

10:49

10:52

10:55

10:58

11:01

11:04

11:07

11:10

11:13

11:16

11:19

11:22

11:25

11:28

11:31

11:34

11:37

11:40

11:43

11:46

XPONOZ

>TAGMH
19,3
20
20,9
22,6
23,9
25,1
26,6
28,7
30,6
32,5

34,4

41,5
43,8
46,1
48

49,8
50,9
52,2
53,5

54,8

AIADOPA
0,7
0,9
1,7
1,3
1,2
15
2,1
1,9
19

1,9

2,3
2,3
1,9
1,8
11
1,3
1,3

1,3
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NO0% ET2

13:45

13:48

13:51

13:54

13:54

13:57

14:00

14:03

XPONOZ

>TAGMH
13
13
13

13

13,2
13,2
13,2

13,2

AIAD®OPA
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Y70%

12:43

12:46

12:49

12:52

12:52

12:55

12:58

13:01

ET2

XPONOZ

E50% ET2

12:07

12:10

12:13

12:16

12:17

12:20

12:23

12:26

XPONOZ

>TAGMH
15,6
15,6
15,6

15,6

15,6
15,7
15,8

15,9

>TAGMH
15,2
15,3
15,4

15,5

15,2
15,2
15,2

15,2

AIAD®OPA

0,1
0,1

01

AIAD®OPA
0,1
0,1

0,1
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EI00% ET1

14:18

14:21

14:24

14:27

14:30

14:33

14:36

14:39

XPONOZ

E70% ET1

15:55

15:58

16:01

16:04

16:04

16:07

16:10

16:13

XPONOZ

>TAGMH
15,4
15,5
15,6

15,7

15,7
15,7
15,7

15,7

>TAGMH
12,5
12,5
12,5

12,5

12,6
12,6
12,6

12,6

AIADOPA
01
01

0,1

AIADOPA
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EI00% ET2

13:41

13:44

13:47

13:50

13:53

13:56

13:59

14:02

14:05

XPONOZ

Y50% ET2

13:17

13:20

13:23

13:26

13:26

13:29

13:32

13:35

XPONOZ

>TAGMH
15,4
15,4
15,4

15,4

15,4
15,4
15,5
15,6

15.7

>TAGMH
13,7
13,7
13,7

13,7

13,7
13,7
13,7

13,7

AIAD®OPA

01
0,1

0,1

AIADOPA
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E50% ET1

XPONOZ

15:00

15:03

15:06

15:09

15:09

15:12

15:15

15:18

Y100% ET1

XPONOZ

14:35

14:38

14:41

14:44

14:44

14:47

14:50

14:53

14:56

14:59

>TAGMH
12,5
12,5
12,5

12,5

12,5
12,6
12,7

12,8

>TAGMH
14,7
14,7
14,7

14,7

14,7
14,7
14,8
14,8
14,8

14,8

AIADOPA

0,1
0,1

0,1

AIADOPA
0

0

01
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Y70%

15:25

15:28

15:31

15:34

15:34

15:37

15:40

15:43

ET1

XPONOZ

Y50% ET1

14:10

14:13

14:16

14:19

14:19

14:22

14:25

14:28

XPONOZ

>TAGMH
12,7
12,7
12,7

12,7

12,7
12,7
12,7

12,7

>TAGMH
13,2
13,3
13,4

13,5

15
151
15,2

15,3

AIADOPA

AIADOPA
0,1
0,1

0,1

0,1
0,1

0,1
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ZTATIOTIKI] OVAAUCN TWV ATIOTEAECUATWY TWV HETPOEWV

>1ov TTivoka | BAETIOUPE TOV PECO OPO, TO PEYIOTO KOl TO EAAXIOTO

TWV PHETPAOCEWV HOC.

MINAKAZ 1

Minimum: 7 5 12
Median: 75 16 14,7
Maximum: 120 22 41,5

210 oxAua 1 BAETTOLPE TO SIAYPAPUA ICOOYWYIHMOTTWV.

N 0 70 01 1

ZXHMA 1. Aldypappa  1000yWYIHOTATWY

210 oXNua 2 BAETIOUPE TO CNMEIO OTO OTTOION PETPrIOAUE TNV ULOPAVAIKN

OYyWYINOTNTA OTO aypOKINua tou BeAeoTivou.
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IXHMA 3. looaywyiuotnteg ae 3D popen

IXHMA 4. Xdaptng 3D ameikéviong g TIEPIOXNC TTou dIEENXON To TiEipay

46



KE®AAAIO 7

TEQXTATIZTIKH ANAAY2H

7.1 OEQPIA TEQZTATIZTIKHZ
7.1.1 TevIKOTNTECQ

H lewoTaTIOTIKI) JTIOPEL va €@OPUOCTEI OTN HPEAETN KATIOIOU
@AIVOPEVOU, TO OTIOIO MTIOPEI va  XOPOKINPEIOBE wWC TIEPIPEPEIOKO
@PAIVOPEVO. H pETABANT n oTtoia XOapaKINpPidel T0 @aIvVOUEVO ovoudadeTal
TIEPIPEPEIOKI] METAPBANTI) KOl OTIOTEAEL QPIBUNTIKA OLVAPTNON XWPEOUL
TIOU UETOPRAAAETAI ATIO ONuEio o€ onueio Ye ouvexn TPOTIO, XWPIC OPWC
vo pTtopel va  artodoBei n peETABANTOTNTO OUTA PE  cuvnBlopévn,

OUYKEKPIUEVN OVOAUTIKI] HaBnuaTiKy cuvAaptnon.

‘Eotw S pia Tieplox) otnv oTtoia £xel yeTpnOei éva aOVOAO TIUWV
plag wiomtag Z (x-1) ,i=1,2 ,...... , N, OTmov X uTTodNAWVEl TN B€on
TIOL PTTIOPEL va gival o€ PHOVOJIACTATO XWPO , SIodIACTATO 1) UTTOPEL va
onAwvel Xpovo. KdaBe tiury ¢ ( xk ) uttopei va Bewpndei cav éva aTAO
eEVOEXOUEVO TNG Tuxaiag petaBAntg  ( XK) otn ouykekpiuevn Beon xk.
Otav n tuxaia petaBAntm ¢ ( xk ) dlotpéxel 10 TeEdi0 oplopol TNC S
ONnAadn Xi TIOL OVNKEl OTO S TOTE PIAGUE VIO TIEPIPEPEIOKI] METABANTA KOl

10 cbvoAo { { (x! ), TIOL avhkel oto S } amoteAei TuXaia cuvaptnon.

MéExpt Ta TEAN ToLv 1960 n avAALCT TWV TIEIPOPATIKWVY OESOUEVWV,
yIVOTOV HE TNV LTTOBECN OTI 01 PETPNOEIC NTOV OTATIOTIKA aveEApTnTeG N
OTl N KOTAVOUN TWV HPETIPIOEWV OTO XWPO NTav tuxaia. 'ETol ymopoloe
vo xpnolportoinBsi n péBodo¢ Tng avaiuvcong g OlooTIoOPAc Kal va
TIPOCAIOPICTOUV TIOPAPETPOl OTIWC O CUVTEAECTHC METARANTOTNTOC K.O.
TIAVTO OTO TIAQICI0 TNC KAOOOIKNAC ZTOTIOTIKAC. AUTH n LTI60e0n OPWC
Ogv PTTIopEl va €€ao@aAIcBei xwpig TtponyoLueva va gpeuvnBei n Tbavn

TOTIIKI) CUOXETION TWV UETPHOEWV.
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Mo TNV eKTiPNon Kol GAAWV TIHWV NG TIOPOUETPOL PETOEL TwV
NoNn TIEIPAPATIKA TIPOCOdIOPICOEVTWY TIHWV ( TIOPEPBOA} ) yivetal

avaykaia n xprion Alaypdpuotog Huidlaoopdac.
To Alaypduuatog Huidlaomopdg divetal amod tnv oxéaon:
YXi,h)=y (@, h)=y(h)=% E{{(X)-C(X+h)]2
Kal PTTIOPEi va TIpOCdIoPIoTED aTto TIC YETPNOEIC WE e€iowan):
y*h=y2*NhZpW[z(x)-z(x +h)]2

otTtov E ek@pddel tov TeEAe0T TN péong TiWAG kat N h tov aplbuo
TV ELYOPIWV TWV TIEIPAPATIKWVY HeTpnoewv {( X1 ) , C + h ), Tou

OTIEXOLV HPETAED TOLC ATIO0TACN N .

O 0poc¢ 2y * h kKoAeital Bapldypaupa Kol gival n PETABANTOTNTA
TWV dIAPOPWV TWV TIEIPAMATIKWY UETPNOEwV avaueoa o€ N h apiBuo

TIEIPAMATIKWV (ELYAPIWV.

To A.H. e€aptdrtal T0o0 Ao 10 YETPO dlaviuouatog h 6co Kal aro
N Olevbuvon tou h. Zmv TEpITTwon Touv dev €€aptdtal OO 1N
olebBuvon, TOTE Ol JETPNOEIC Oeixvouv OTl 1o Tedio oplopoL  Eival
I0OTOTIO WG TIPOC TO PETPOUPEVO HEYEBOC, DIOPOPETIKA Eival avioOTPOTIO
Kol wC €K TOUTOU Ol OINPOPETIKEC KaTELOLVVOEIC Ba TIPETIEL va
AauBavovtal EEXwPIoTA UTIOYN TIPOKEIPEVOL VO  EKTIUNCEL  KAVEVAC

EVOIAUETEC TINEC OTIC OIAPOPEC KATELOBVVOEIC.

Eival Aoyiko ot diagopég [z( X) - z (X + h ) ] va teivouv 1tpog 10
HMNOEV pia Kal TIOAD KOVTIVEC METOED TOUCG PETPNOEIC OVOUEVETAL Va Eival
i0leq, OTIWC e€TTiONg €ival AOYIKO Ol MPETPACEIC va yivovial OAO  Kal
TIEPICOOTEPEC ACVOXETIOTEG PETOED TOUC OCO HEYOAWVEL TO h, €101 WOTE
10 A.H. va teivel otnv oplakni Ty Tov nuicewg ¢ dlacTiopdg otav 10 h
Teivel otOo ATIEIPO. AULTAV TNV TN TNV OVOUA{OUUE KOTWEAI TOUL

BaploypdAuuotoC Kai oLPPBOAIleTal e MoAatalta kal oTi¢ o0o
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TIEPITITWOEIC €ival duUVOTOV va UTIAPXOUV OTIOKAICEIC. XTNV TIPWTN
TIEPITITWOTN, OTIOL avTi va €xoupe y*( 0 ) = 0 €xoupe y*( 0 ) = CO , dnA.
Mo oTaBEPN TIMA TIOL AEyETal hugget — OPOC TIOL OPEIAETAl OTNV LTTOPEN
KaBapoU MPETAAAOUL 1| JTIOpPEl va aTtodideTal 0 TEAAUA  PETPHOEWV.
Otav dev TTapATNPEITAl OPIOKA TIPA Yo PJeyAAa h |, TOTE autO artodideTal
OTnV TIOPOULCia KATIOIAC TAONG METAED TWV HPETPNOEWV TIOU OTTOTPETIEI
TNV TUXAIOTIOINGT TOLG OTAV AUTEC OTTEXOLV OPKETA METOEL TOuC. To
eVPOC N TIEPIOXN ETIUPPONCG TOL PaploypAPUATOC €ival pio artdéoTaon
TIépaAv TNG OoTIoiag n TYR Tou BaploypApuaTog TIAPOUEVEL OTOBEPH Kal
Oeixvel OTl ol TIHEC TOu Oeiypatog TEpA TNC ATIOCTACNG OUTHC
TIOPOAUEVOLV OCUVOXETIOTEC. Ta TapATIAV® . KOTw@Al , Ci , To C0 Kal 1o

€0POC a aTtoTeEAOUV Ta XAPAKTINPIOTIKA TOL BaploypAUUOTOC.

O ouvteAeoTn|¢ cuoxEtiong R eival éva pETPO TIPOCApPUOYC TNG
KAUTIOANC TIOAIVOPOUNCONC OTIC TIUEC TOU TIEIPAUOTIKOU Baploypdupatod.
MoapdAAnAa  pog  deixvel 10 PaBud ocuoxetiong Twv TIUWV  TOU
Teipapatikol Baploypduuatog y( h ), pe TI¢ TIHEC NG ardéotaong h .
‘O00 peyaAlTEPN €ival N TIU TOU CULVTIEAECTH) CUCXETIONG ( KATA OTTOALTN
TIU) ), TOOO MPEYOAUTEPOC E€ival 0 BaBuog tng cuoxetiong Otav o
OULVTEAECTNC CULOXETIONG Ttaipvel T 0 dev onuaivel 0Tl O PETAPBANTEG

dgv guoxeTidovtal YETAEL TOUC.

Otav o600 petafAnteg r( X) kai r (X + h ) dev ocvoxetiCovtal yia
OTIOIOdNTIOTE PN MNOEVIKN aTtocTtocon h TOTE £XOUPE TOV AEYOUEVO <<
AEVKO BOpPULPO>» . Znuaivel OTI N KATAVOUN TNG METAPANTAC gival TEAEIWG

Tuxaia.

Ma vo EKTIMACOUME TIMEG LTIO HEAETN 1010TNTAC | peyEBoug ( TI.X.
NG LOPAVAIKAG AYWYINOTNTAC ) o€ BECEIC TIOU OEV £XOLV CUUTIEPIANPOEI
otn delydotoAnWia, TIPETIEI LTTOXPEWTIKA va OEXO0UUE TOV TIEPIOPICHO
ot MN.M. 1tou ek@padetal amo ) cuvdaptnon  {( X1) gival otaoiun av ta
OTOTIOTIKA XOPOKTINPIOTIKA TwV TuXaiwv PeTtapAntwv C (x-1 + h ) eival 1a
idla dnAadr otabepd yia KAbe h.
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Na v lewotatoTik) XpPelaloPooTte  PEXPL Kol  2n¢  TAENG

OTACIYOTNTA. AUTO pOaBNUOTIKA eK@PAlETal W €ENG !

1. YTIapxel TIAVIOTE N HEON TIUA Kol Ogv €EQPTATAl ATIO TN

Béaon
E{z(xl )} =m Xt 1ou avnkel o1o S

2. Ta k&Be evydpl tuxaiwv petaBAntov [ z( X) -z (X + h) ]
UTTAPXEl N CUPMPETABANTOTNTO TIOU €ival ouvAPTNGN HOVO
TN¢ METa&V TOouC amootacng h kal dev e€aptdtal ATIO TIC

B€ocIC TIC IDIEC.
Cov[l(x-),l(xt + h)]=C(h) X 1ou avikel oto S

H otaciyotnta tNG CLUPUETARANTOTNTAC CUVETIAYETAL T CTOCIMOTNTA TNG
OlOOTIOPAC Kal  KOTa  oLVETElo  €€ac@alidel v  LOTopén Tou

dloypApOTOC.
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7.1.2 MovtéAa Baploypappdtwy

Ta ouvndn poviEAa  Baploypapudtwyv TIOLU  PTTIOPoUV  va

TIPOCOPUOCTOUV OTA TIEIPAPATIKA dEdOUEVA Eival:

To o@aipikd ULOVTEAO Tou Matheron, TEplypA@EeTal OO TNV

eCiowon:
C*(3h/2a-h3/2a3) , h<=aqa
C ., h>aq

OTIOL O N AKTiVa ETIIPPONG ( META TNV OTIOCTOCHN AUTH Ol PETPHOEIG

gival dOLOXETIOTEQ).
C n opiakn Ty g nuidiacTtopac (sill)
To eKBeTIKO LOVTENO
y(h)=C*[1 - e'ha]

H KauTtOAN Tou €KOETIKOU HOVTEAOL €XEl MIKPOTEPN KAION aTto TO

oY aiplko Kal dgv Ttaipvel TTOTE TV T C .

MovtéAa Ttou dev €xouv sill ival ta €€ng:

To VOOUULIKO VOVTEAO

OTIoU p N KAION TNG YPOMMNG

TO VEVIKELUEVO VOOUUIKO LOVTEAO
y(h)=p*ha , 0<=a<2
To vovtélo Wiisian

y(h)=3*a*Inh
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2€ OUTO TO POVTEAO TO SlAypapUa NUISIOCTIOPAC Eival YPAUUIKO av

OXedIOOTEl EvavTl ToU AoyapiBuou TNg amootaong.

Emiong, otnv TEIPAUATIKY) KAPTIVAN TOU BaploypApuaTtog UTTIOPEi

VA TIPOCAPUOCTEL €vag oLVOLACHOC TWV TIAPATIOVWY HOVTEAWV.
7.1.3 OpaAloTtoinon

Ta TIPONYOUUEVO PHOVTEAO OVOEEPOVTAl OE UETPNOEIC YIA CNUEIOKA
deiypata. Av AdPBoupe uTOYn Pag To XU, TO PEYEBOC TwWV OEIYUATWV
Kal TOV TPOTIO HPE TOV OTIOIO £yIVAV Ol PUETPNOEIC TTOPATNPOVUE OTI KABWC

aLEAVETAL TO PAKOC TWV OEIYUATWY PEIWVETAL N METABANTOTNTA.

H opiakil Tyl C tou PBaploypAPPOTOC TIOU UTIOAOYIOTNKE YO
onueloka desiypata gival ion pe m hetafAntotnta. Otav ta dsiypota ival
omAeg pnkoug |, tote Oi = Si2 < S2 = C ylaTi TTaipvoupe 1oV HECO OPOo

TWV TIHWV TWV UETPNOEWV TOU PEYEBOLC OTO PKOC |.

Ta Teipapatikd Baploypduuata yia deiyuyata prikoug L, 2L kai 3L

TIAPOLCIAOLV TNV OKOAOLBN HoPYN:

>tV MPAEN €ival yvwoTto To TEIPAPATIKO Baplioypauua y!'h 1ou
€XEl LTTOAOYIOTEL aTIO deiypata PAKoug | X1 CULVEXEID YIVETAl EKTIUNON
TWV TIOPOUETPWY TOU OCNUEIOKOD POVIEAOU TIOU TIPOCAPUOLETal OTO
TIPONYOUUEVO  TIEIPAPOTIKO  PBaploypapua. To  OPOAOTIOINUEVO
Bapioypouua  yih  uTtoAoyietal pe T PBonBeld TV OGXECEWV Kal

TIIVAKWV OVAAOYO HPE TO OVTEAO TIOUL XPNOCIUOTIOIEITAL.
FPOLUIKO VOVTEAO
Yih = p*h2*/312*(3lh) , h <=

Yih = p(h-1/3)  h>=|

52



Mapatnpeital Ot yia YPOPUIKO CNUEIOKO HOVTEAO BaploypApuaTtoq
pE apXIKN T O To aVTIOTOIXO OUPAAOTIOINUEVO PBapPIOYPAPUO TEPVEL TOV

aéova Twv y o010 onueio - pl/ 3.
EKBETIKO LOVTEAO

Yth= C*{2a/l+02/2* [l —-exp(-1/a)]*{ exp(-h/a)*]
l-exp ((/a)-21}} . h>=|

omov al = o + |

Ci=2*C*{a/l-0a2/12*[1 -exp(-/a)]} donradn Cl < C ,

a-1>a
TO OJAAOTIOINUEVO EKOETIKO POVTEAO QOIVETAI OTO SIAYPOUUQ:
Z@AIPIKO LOVTEANO
>TO OQAIPIKO POVTEAO Ta péyioTa (sill) divovtal arod TIC oXETEIC:
Ci=C/20*(20-101/a + 13/q) , I <=a a =a+|
Cl=C/20 *o*I1*(15 — 4u /1) 1l >=a

MNa TOov UTIOAOYIOUO TOU OMAAOTIOINUEVOL  PBaploypApuaToq

XPNOIUOTIOIOVUE TTIiVOKA YIO OKTiva €TTIIPPONC o Kal peyioTto (sill) 1.

SXNUa 8: looayoaylpuoTNTEG OK T/NOIACTATN HOU®.
Figure 8: 3—D map ofhydraulic conductivity.
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IxApa 3* BVXVBTATWV TWV HEQROEWV.
Figure 3; Frequency curve oj measurements.
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Ixnua 4: ABPoIOTIKEG KaBUIOAEG GVXVOTIPWV.
Figure 4: Cumulativefrequency curves.
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Bapidypappa.
Figure &: Experimental andfitted dworeticai linear varwgnm.

ZXNHO 7: AIQYPOPHA IGOOYWYILOTHTWVY.
Figure 7: Isarithmic map ofhydraulic conductivity.
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7.2 MEGOGOAOX MEEQXTATIZTIKHZ EMNE=EPI AZIAZ
AMNOTEAEZMATA

H yewoTtatioTikn eTeéepyaaia €yive Ye To TIpoypauua Geostat oto
epyaotnplo Mewpylkng YOPAULAIKAC TOL TUNUOTOG [ewTtoviag @UTIKAC
TIopaywyng Kol AypotikoU MepiBaAlovTod.

Me 1n PonBeia tou Geostat Kal TwWV UTIOTIPOYPAPPATWV TOU
variogr exe dataol datao2 outpout vTtOAOyiCOPE TIC TIMEC TWV
TIEIPAPATIKWY Baploypauudtwy Twv (Y) 0 oxéon e tnv amnootacn h .
Me 1O vTmoTpOypauua datao2 opicape TOV OPIBUO TWV TIPWV TNG
METABANTAG. ETUTIAéOV, €loayAyauEe TIC TIMEG TNG METABANTAC (LOPOLAIKA
OyWYIHOTNTO) KOl TIC OUVIETOYUEVEC TwV BEoewv TIOL  Eyvav Ol
peTpnoelg. Ta TNV €VPECN TWV CUVTIETAYUEVWVY KABE BEang opicape dVo
KABeTOUC Aoveg ava@opdc X 0 opllOvTIoC y 0 KOTaKOpu@oc. O a&oveg
opioTnkav oTa Opla TOU TIEIPOAMOTIKOU aypol. ZTO0 UTIOTIPOYPOUHA
dataol opicape v ywviakn avioxn A@ = 60° 1o BAua avtoxng Ah = 3
m Kol TO Ovopa 1TnG METAPANTAC Tou  €€eTAlOLPE, LOPAUVAIKA
aywyluotnTa.  AKOuUn opicape tnv dlgevbuvon (ywvia) cdapwong, g
TIPOC TNV OTIoia Ba PEAETHOOULUE TNV PETARANTH. ETumA&éov emuAEEape va
YiVEl 0 OTOTIOTIKOG €AeyXoC¢ Kolmogorov Smirnov. Z10 LTIOTIPOYPAUUO
dataol opicape, n yEWOTATIOTIKY €TeEEPyaTia va yivel pe autoUOIEG TIC
TIMEG TNC LOPOULAIKAG AYWYIMOTNTOC. 2Tn CUVEXEID ETTAVAAABAPE TNV
VEWOTATIOTIKN €TEEEPYyATia  Pe TOULC AoyopiBuoug TwWV TIHWV NG

LVOPOULAIKAG AYWYINOTNTAC.

Mg TO  UTIOTIPOYPOMPPO  variogr exe €ETEEEPYNTTNKOUE TO
oedopéva. Me 1O uTIOTIPOYypOUPO  output KAvape eaywyn Twv
aTIoTEAECUATWY. Npape yia kaBe dlevBuvon ocdpwong TG TIUEC TOU
TIEIPAPATIKOV  BOPIOYPAUPOTOC OE OXEOn ME TNV OTOCTOCN KAl Ta
OTIOTEAECUOTO OTIO TOV OTOTIOTIKO €Aeyxo Kolmogorov Smirnov. O

OTOTIOTIKOG €AeyXog Kolmogorov Smirnov eival €vag tpoTtog yia va
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eEAEyEOLUE TNV TIPOCAPUOYIN OpPIoPEVNG ouvAptnong Tilavotata o€

KATIOIO OTATIOTIKA OEDQOUEVQL.

ATIO 1OV €Aeyxo Kolmogorov Smirnov GCUUTIEPAIVOUPE OTI N
KOVOVIKOTNTO TWV TIOPATNPNOEwWY O&V YIVETOlI OTIOOEKTN] YIO ETUTIEOO

onuavtikotntag 10%.

Ta AmMOTEAECPATA ATIO TNV YEWOTATIOTIKI OVAALCN HETAPEPPENKAV
OTO OTOTIOTIKO TIPOypapua excel kal €yive n ypag@ikr) TopAacTacn Tng
arooctaong h kal ¢ TPAC Tov BaploypApuaTog y. TNV TIPOCTIABEIn
HOC VO LTIOAOYIOCOUUE KATIOIO KOUTIVAN TIPOCOpuoyng cuoxetiong (r >
0,9). Bpébnke pla poOvVo TETOIA KAPTIVAN VIO TNV YPO®@IKN TIOPACTOCN NG
armootacng h kar tng TPnRg tou PBaploypduuatog y, e dlevBuvon
odapwaong 22,5° kal 0tav XPNOIUOTIOIOAKE TOUG AOYOPIOUOLE TWV TIHWV
NG METARANTAC. TMa TIC LTTOAOITIEG YPAPIKEG TIOPACTACEIC dev BPEONKE

Kapia T€tola KauTtOAnN TIPOCOPPOYNG WE GUVTEAEDTH) ouvoXEtiong R > 0,9.

S UUTIEPOIVOUUE TIWG OTAV XPMNOIYOTIOICOVPE OTNV MEWOTATIOTIKI)
OVAAUCN TIC TIMEC TwV MJETIPNOEWV Oev UTIAPXEl KATIOIO  HOopPENn
KAUTIOANG, PE ONUOVTIKO OULVTEAECTH R, TIOL va eival otaBepr] oe oxéan
pe T peTaBoAn g dievBuvong capwaong. Apa n PETABANT (VLOPAVAIKN
ayWYIUOTNTa KOPEoHoU) €ival avioOTPOTIN OTO XWPO TIOL €ylvav Ol
petpnoelc.  To  idlo  ovuPaivel  Kalt otV TEPITIIWON  TTOU
XPNolgoTIomdnkav ol AoydpiOpol Twv  HETPNOEWY, EKTOC OTIO TNV
dlebBuvaon cdapwaong 22,5° . Apa n PMeTaBANT  (LOPOVLAIKI AYWYILOTNTA
KOPEOHUO )  METORAAAETOI TUXOiO YyiO TIC ULTIOAOITIEC  OIELOUVVOEIQ
OApwWaONCg TIOL MPEAETAONKAV Kol OTIC OULO TIEPITITWOEIG, OnAadr Otav
XPNOIUOTIOINCAPE TIC TIMEC TWV METPNOEWV Kal TOUC Aoyapibuoug twv
TIHWV OUTWV. ZTNV TIEPITITWAON OUTH EXOUHPE TO AEYOUEVO << AEUKO

8opufo >> .
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KE®AAAIO 8

2YMIMNEPAZMATA

To dlamepatoperpo  Guelph  eival  éva  eAa@pl, HETPIWV
Ol00TACEWVY OPYAVO , TO OTIOIO UTIOPEL va UETAPEPOEI EDKOAO GTOV TOTIO
pétpnong. Eival amAd otnv Xprjon TOu Kol MPTIOPEL va  LTIOAOYIOEl
TECOEPIC TIOPOAUETPOULC TOU €OA@POLG. TNV  KOPECUEVN ULOPAUAIKN
aywylgotnTa K, 10 dUVAMPIKO PONC @, TNV ATIopPO@ENTIKOTNTA S Kal TNV

TIOPAUETPO Q.

Ekeivo TTou artaiteital ammd avtdv 1ou dlEVEPYEI TIC YETPNOEIG Eival
N 1AvoIEn HIKPWV PPEATIWV OTO £3A@OC HE €vav EIOIKO £A@OAVTITN Kal
N TIANPWGCN TOU OPYAVOU WE HIKPN TTOCOTNTA VEPOU, TIOL MTIOPED va
METO@EPETAI OTOV aypo Me €va @opnto doxeio vepolL. BAEToOvVIOg TIC
TIMEC TNC LOPAUAIKNG AYWYIMOTNTOC TIOL UTTOAOYIOTNKOV QAIVETOl TIWG
OUTEC Ppiokovial péca oTa TIAQICIO TPV TIOL  divovtal yia TNV
UOPOULAIK] OYWYIMOTNTA OTOV OULYKEKPIPYEVO TOTIO €dA@OLE. ATIO TNV
€00@IK] AVAALGT CUUTIEPAIVOUUE OTI TO £00AMOC CGTOV TIEIPAPATIKO aypo

€ival avVOPOIOYEVEC WC TIPOC TNV PNXAVIKI Tou ocLoTOoN.

ATIO TOV OTATIOTIKO éAeyxo Kolmogorov — Smirnov @aivetal 0Tl N
KOVOVIKOTNTO TWV TIOPATNPOEWVY OV YIVETOI OTIOOEKTH YIa ETTTTEDO
onuavtikotnTag 10% 1 upikpotepn ( 5% , 2%). Apa, ol TINEC Oev
OKOAOLBOUV KOVOVIKI KOTavoun, OTw¢ TIPAYyMATIKA oupBaivel ota

YEWAOQYIKA QAIVOUEVQ.

ATIO TNV YEWOTATIOTIKI) OVAAUGT CUPTIEPAIVOUUE OTI N YETABANTH
( LOPAUAIKI AYWYINOTNTA KOPEOHUOU) HETARBAAAETOI TEAEIWC avioOTpOTIA
OTO XWPO TOU QypoKINpatog Ttou [lavemiotnuiov OegocaAiag OTIoL
Tipaypatorondnkav ol heTpnoel. Ol TIPMEC TWV  TIEIPAPATIKWV
Baploypoaupdtwv y(0) doev cuoxetiCovial pe TNV amooctacn h yia

OTTOIOdNTIOTE PN PNJEVIKA attdéotacn h, €KTO¢ armod tnv dievbuvaon 22,5°
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OTNV TIEPITITWON TIOL XPNOCIYOTIOONKAV 0l AOYAPIBUOl TWV PETPIOEWV
OTTOTE CUMTIEPAIVOUUE OTI €XOUPE TOV << AEUKO BOpuBo >»>. << AEUKOG
BopuBog >> onuaivel 6Tl n Katavoun NG METAPRANTAG Eival TeEAEiwg
TuxXaio. Apa n ULOPAUVAIKI) AYWYILOTNTO YyId TOV aypo TIOU €EETAICOUE

METABAAAETOI TUXAIO TIPOC OAEG TIC KATELOBVVOEIC.
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