KE®AAAIO 1

BAXIKEX ENNOIEX YAPOT'EQAOI'TAX-OPOAOTI'TA

1.1. Ydporoyikog kOkAog

O vdporoywkog kOkAog (hydrologic cycle) mepiiapfavel po celpd SodIKACIOV UE TIG
omoieg 10 vepOd KLKAOQOpPEl petalld vopocealpas, atndcealpas, Enpdg kot Bdiacoas. Xe
aLTH TNV aAVGida To vePO eUPavVIfeTaL pe OAES TIG LOPPEG: VYPO, aépto (VOpaTuol), oTEPED
(ovt, yolalt). To oOvoro G evépyelag mov KATELOVVEL TOV KUKAO TOV VEPOL TPOEPYETAL
GY€O0V AMOKAEIGTIKA 0O TOV NA10.

To GLVOAIKO QUIVOLEVO TNG KLKAOPOPTG Ko KATOVOUNG TOL VEPOL GTNV ATUOGPALPO KoL
™ YN umopet va exepacel and m oyéon: P=R+E+I

Omov: P =10 atpoceoipikd kataxpnuviopoto (precipitation)

E =n mpaypatikn e€atpicodianvor| (evapotranspiration )
R =n emoeaveioxn aroppon| (runoff)
| = kateiodvon (infiltration)

Ta mapamdve peyédn umopovv va ekppacBovv 6e VYog vepod (mm) 1| o€ OyKo vePOD
(m’) § o€ 1060016 eni To1G £KOTO (%).

To vepd omv atudceapo Ppioketor pe T HOPEY] LOPOTU®OV Kol APOD VLTOGTEL
CLUTOKVOON TEPTEL GTNV EMPAvEIR TNG YNG o€ vypn (Bpoyn) M oteper] popen (xoAdl,
xovL). Mg 10V 0po aTHOCOAIPIKG KoTaKpnpvicpota TeptAapfavovior OAeG ol LOPQES LUE
TI¢ omoieg 10 vepd @Baver ot yn (Ppoyn, xwovy, yoralt k.Am.). Olec or popeég
Katakpnuvicpdtov avdyovtal oe 16oduvapo Hyog PBpoyne. Ocov apopd tn yovontmon,
otav dgv vmapyovv axpin ortoryeia (mukvotnta yoviov), Bewpeiton 6Tt 10 mm Vyog
Y1ovioy 16odvvapovy pe 1 mm vyog Bpoyng (avaroyio 10:1).

H e&otpicodiomvon avTtimpoo®mnevel TIC TOCOTNTEG TOV VEPOV, OV EMAVEPYOVIOL GTNV
ATUOGPALPO LLE TT) GLVIVOAGUEVT OPAGT) TNG EEATIIONG KoL TG OLOTVOTG.

E&dtuon etvar n dwodwkocio PHETOPOPAS, HE TN HOPPN LOPATU®DV, TOL VEPOV Omd TNV
EMPAVEID. TNG YNG OTNV OTUOCOOIPO HE GOYXPOVN KOTAVAAW®GY MAOKNG EVEPYELGS,
amoPpaiTNTNG Y10 TNV OAAQYT TNG PAGTS TOL VEPOL amd LYPT o€ aépta. Me Tov Opo dtomvon
gvvoolvtal ol dladikacieg ekelveg te Tic omoleg to vepd petafaivel amd v vypn oV

aéplo PAcT OLUEGOD TOV GAOUATOS TV PUTMV.



H e€atpcodianvon egaptdtor omd moAlohg mopdyovieg Onmg: Bepuokpacio £dAQOVS-
aépo, vypacio £06POVC-aEPa, TAYDLTNTU AVELOV, BAPOUETPIKN TTiEST], NAOKY aKTivOBoiia,
eldog yAmpidag, mopmOeg, K.AT. Ymapyovv moAAol eumelptkoi THTOL LTOAOYIGHOD TNG
Tpaypatikng 1 duvntikng e&otpicodtanvong (Turc, Coutagne, Thornthwaite k.é).

H dvvntun e€atpcodianvon eivarl évag kAMpotikog osiktng ko ekepdlet tn péylot
mocdtTNTa vEPoL mov Ba e&atpildtav N damvedToV amd To PUTA, oV TO. amoBépata Hoav
OPKETA Y10l VO, OVOTTANPAOCOVV TIG OTMAELEC.

H mpaypatikn egotpicodianvon o moAAég nuibnpeg Aekdveg g EALGdG avépyetal g
70-85% TOVL £TNGLOL VYOLG PPOYOTTMOONG, EVA GTIG OPEVES TEPLOYES PBAVEL Emg 55%.
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Yympa 1.1: Amlomomuévn ypaeikn ametkdvion ToV DOPOAOYIKOD KOKAOD (WWW.USES.ZoV).

H amoppon avtimpoocwnedel T0 HEPOS TOV KATAKPNUVICUATOV TO 0010, PO TEGEL GTNV
EMPAVELD TNG YNG Kot Eva LEPOG TOV KATAKPOTNOEL Yot T CUUTANPWOOT TOV VUKDV TOV
€00(QOVG, TAPUAUUPAVETAL ATd TOVG YEWAPPOLS Kol odnyeitar pe tn PoapdTnTa 6TOLG
TeEMKOVG amodékteg (BdAacca, Auvec). H oA amoppor| mepthappdverl téG0 TNV
EMUPOVELOKT], OGO KOl TNV LIOYELNL AOPPor] ONA. T0 vEPO TO OMOi0 POV apykd dnOnOel
Bpioketl S1EE000 Kot EXAVEPYETOL GTNV EMPAVELN TPOCTIOEUEVO GTO EMLPAVELNKE VEPQL.

Kvpior mapayovieg mov emmpedlovv v empavelokn aroppon sivat: kKAMpatikoi (évroon
Bpoyontdoewv, vypacio oépa, dvepor, e&dtuiom), yeopopeoroykoi (kAion Aekdvng
ATOPPONGS, LOPOYPAPIKT] TLKVOTNTA), ABOAOYIKOL (£100G TETPOUATOV, TEPATOTNTA), KAODG
Kot To €100G TG PuTOKAALYNG.

H «xoateiodvon amoterel ™ ompaviikodtepn depyacia yuo tov kabopiopud g vopo-
owovoptog pog meptoyng yoti GVUPAALEL 6TV AvavE®OT TV OmoBEUATOV TV VITOYEIOV
VOPOPOPEMY. AVTITPOCOTEVEL TO UEPOS EKEIVO TMOV OTHOGPAIPIKAOV KOUTOUKPTUVICUATOV

oV dlamePVA TV EMPAVELD TOV €3APOVS (PO KATOW TOGOTNTA OECUEVTEL MG VEPD



Katoakpdmong, PA. mapdypapo 1.4) kot @Bdvel oTovg VIOYELOLG VOIPOPOPOVS opilovTeg
TPOCTIOEUEVO GTA OMOOEUATO TOV VTOYEIWV VEPMDVY KOl LETEYEL OTIG KIVI|GELS TOL LITOYELOV
vepov. H wavomta kateicdvong (infiltration capacity) eoaptdtor amd v vypacio Tov
€00¢povg, TN AMBoAoyia, TNV KAioN Kot TOV TOTO TOL £6APOVGE, TN PAAGTNOT, TNV £VTACT] KO
KOTOVOUN TOV BPOYOTTOCEMV K.AT.

Mé€1po g Kateiodvong eivatl 0 GUVTEAEGTNC KaTEIGOVOMG, 0 0010g EKPPALEL TO TOCOGTO
TOV VEPOV TOV KOTEIGOVEL GE oYEon HE TNV oMK Bpoyomtmot. Ot TiHég ToL GLUVTEAEST
kateiodvong kopaivovtar amd 3% (eAvoYNG, PLAAITEG, oY1oTOABO0L, YvEDGLOL, NPALCTELOKA
netpopata) g 60% (avOpakiKd TETpOUAT).

210 Zyqua 1.2 mapovoidletal 1o oo vdporoYiKd 16oldylo pe Paon to otolyeio Tov
otafpov Novmdiov. Amd 10 Zynuo ovtd mpokOmTEL OTI, TAEOVAGHO VEPOL (EvEPYN
Kkateicovon) mapotnpeitonr tovg pveg AexéuPplo €wg Mdptio, ypnoipomoinon g
vypaciog Tov €dG@ovg yivetor Tovg unveg Ampido €wg lovvio, EAdelupa vepol
KaToypaeetal Toug unveg lodAMo €wg ZemtéuPplo Kot 1 avamAp®oT TS VYPACING TOV

€04povg yivetar Tov OktdPpro kot Noguppro.
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Yyqpe 1.2: Méco véatikd 16olvyio Tov 6tafpod Novraiiov
(IT= miebvao o vepo, Y= ypnoIuomoinom g vypaciog E64povg,
E= é\M\epupo vepon, A= avamAnp®oT) TOL VEPOD £6AQOVG).

[Ipémel va onuewmBel 6T1 | évtaomn Kat 1 cuxvotTTa TOL KUKAOL e€apTdVTOL Omd TO KATHO
Kot TN yeoypagiky 0éon g meproyng. O ypdvog mpaypatonoinong Tov KOKAov dev givat
otafepdc, ot OpKElD Y. UG TopaTeTapévng Enpaciog o KOKAOG @aiveton Otl £xel
dwkomel. O kOkAOg pmopel va cuviopevBel OTOV TO OTHLOCEOPIKA KOTOKPNUVIoUATO

népTouv amevbeiog otn BaAacoa /AMpveS, OTOTE €V LITAPYEL ETLPAVELNKT) OTOPPOT).



H pekétm tov vdporoykod kOKAoL yivetor otn Aekdvn amoppong €vog TOTAHOD 1
voporoyikn Aexavn. H Aekdvn amoppong kabopileton omd tov vIpokpitn Kol eivon M
€00IPIKY] €KTOOT OO TNV OMoid. CLYKEVIPMOVETAL TO GUVOAO TNG OmOPPONG, HECH
OLOOOYIK®V PEVUATOV KOl TOTOUOYEWUAPP®V KOl TAPOYETEVETOL 6T OdAacca e eviaio

OTOUI0 TOTAOV, EKPOAEG 1| OEATAL.

1.2. YopoyemAoyikl] GOUTEPLPOPE TMOV YEDAOYIKAOV CYNNUTIGUOV

To mopwdeg (Porosity)

To mopmoeg (n) 1 0AIKS TOpdOES elvar Eva PETPO TV SOKEVOV (TOPOV, KEVAV, POYLOV)
OV VTLAPYOVV GE Eva TETPOUA 1 £00POG Kol EKPPALETAL e TO AGYO TOL GLVOAKOD OYKOL
TOV S1oKEVOV (V) TPOS TOV GLVOAKO OYKO TOVL TETPMUATOS /€0APOVG (Vor): =V, / Vo

2tov ITivaxa 1.1 mopovsidlovrat evOekTikég TIEG OAKOV Top®@OovG amd 0-60%.

Iiv.1.1: Tyég ohuod mopmdovg (And Karrépyn, 1999).

[Ipooydoeig Mopwdeg | Inpatoyevn [Mopwdeg | Kpvotadiikd [Mopmdeg
(%) TETPMOUOTOL (%) TETPMLLOTO (%)

Mikpd yorikio 24-36 | Yoppiteg 5-30 Poyuatopéva 0-10

Meydho yoAiKio 25-38 | IAwéMmbor 21-41 | Mn poypotopéva 0-5

XovOpOKOKKN GLLLILOG 31-48 | AoBeotorbor 0-40 BoodAteg 3-35

AEMTOKOKKT GUIOG 26-53 | Kapotomompévor 0-40 Amnocafpopévol 34-57

acPeotoibor YPOVITEG
I\og 34-61 | ZyrotoMbot 0-10
Apythog 34-60

To evepyo mopwdes (Effective porosity) ovoQEépeTol 6TO TOGO TMOV SOKEVOV TTOL
EMKOWVMOVOUV UETAED TOVG KoL EMTPEMOVV TN POY| TOV VLIOYEOL VEPOL VLG TNV EMIOPAOT
™G Papvnrag 1 ™S vdpooTaTIKNG Tieons. Ta dtiKeEVa TOL dEV GLUVEIGPEPOLY GTN PON
LT KOTOAQUBAVOVTOL A0 VEPO GLYKPATNONG. LTOVG KOKKDOES GYNUOTIGLOVG TO EVEPYO
Top®oes kupatverar amd 0-3% (apythog) €mg 20% (yaiixia).

To mopmdeg yapaxtnpiletar cav mPwToYevés dNA. TO TOPMOES TOL OPEILETAL GTA dLAKEVL
ov  dNUovVPYNONKOY  KOTA TN OIIPKEW CYNUATICHOV TOL TETPOUOTOC KOl GOV

0evTEPOYEVES OMA. TO TOPMDOES TOV OPEIAETOL OTA SLAKEVO TTOV OMpovpyNOInKay Ady®



TEKTOVIOUOV, amocdfpmaong, didAvong, dpdong tov éuPov koécpov k.6. (Zy. 1.3). To
TPOTOYEVEG TOPMOEG eEaPTATOL OO TN d1dTasn, To HEYEDOS Kal TN LOPPT T®V KOKKMV.

Metd amd Kkookiviopo HE KOOKWVO KOOOPIGUEVING OCEPAS OVOIYHOTOS OlOKEVMV
KaTaokeLAlovTot ot afpoloTIKEG KOKKOUETPIKES KOUTOAES (PA. Zy. 2.3 Tov Kepalaiov 2)
TOV YOAOPDOV YEOAOYIKOV VAIK®OV. ATO TIG KOUTOAES avTéC vTohoyilovtot ypnotpa pueyétn
Om®G: TOo &vepyd HEYEBOC KOKK®MV, O OLVIEAESTNG OUOOHOPQIOG, O GCLVIEAESTNG
dwpdaduiong K.4.

Ot yeoloyikol oynUaTIiopol TaEvoovVToL avaAoYo LE Tr dLVATOTNTO TTOL TOPEXOVYV GTO
vepd va deledvoet kat vo kivnBel péoa ot pnala toug pe v emidpacn g Papdtnrog o
000 peYAAES KOTNYOPIES: TOVG VOPOTEPATOVS KOl TOVS AOIATEPATOVS O LOTIGHOVC.
Yoporeparoi cynuaricuoi

Ovopalovtal ot yemAoyKol GyNUATICHOL TOL EMTPEMOVV T JlEICOVON KOl KLKAOQOpia
TOV VEPOL O1apEGOV NG HLACaS TV Kot dlakpivovTol o€ dVO KATNYOPIES:

1. Mikpoodamepatd

[Tpoxertan yio yoropd VA (Gppot, YAAKES, KPOKAAEG) 1| CLUTTAYY] TETPOUATO TOL M
VOPOTEPATOTNTA TOVG OPEIAETAL GTO TPMOTOYEVES TOPDOEC.

2. Makpodiamepatd

[Ipékettar yioo TETPOUOTO TOL 1) VOPOTEPATOTNTO TOVG OPEIAETAL OTO OELTEPOYEVEG
TOPMOEG.

Elvar odvnbeg ot d1dpopor yewAoyikol oynuaticpol vo givor UIKpo- Kol HOKPO-
dlameparol.

Aodwarépartol cynuoticuol
Eivar ot yeowAoyuol oynuaticpol mov dev eMTPEMOVY TNV Kivnon TV vepdv SOUESOD TNG

pélog Tmv, vd TV enidpacn g PapvTNTAG 1} TNG LOPOCTATIKNG TIECT|G.

(c)

(8) (€) (o7)

Yyqpoe 1.3: [Hopadeiypata didkevav: o) KaAn Sefaduen vAkov ue vynid mopmoes, B) etwyn
Stafaduon pe pikpd TopmOES, ) KOAN Stoffaduion e Topmon yolikio Pe VYNAO TOPAOJES,
d) koA SfaduUIon e TOPOLGIN OPLKTNE VANG KOl UELOUEVO TOPAOIES, €) TOPDOES 0o dldAven,
0T) Topmoeg and pnyudtowon (Meinzer, 1923).

1.3. To vaoyelo vepo



To vndyeo vepd eivar avtd mov Ppioketar KAtw omd TV emMPAvE TOV €JAPOLG,
aveapttmg katdotaons, fabovg kot mpoéievonc. Ta voysln vepd amotelobv HEPOS TOL
VIPOLOYIKOV KUKAOL Kat avtictoyodv g 0,61% Tov GLVOAIKOL vepPOL otov mAavitn. H
KUPLOTEPT TPOEAELGN TOVGS EIVOL TOL ATUOGPOIPTKE KATOKPNUVIGHOTO (LETEMPIKA VEPQ).

Mikp6d mOGO0TO TV LVROYEIWV VEPDV €ival HOYUATIKNAG 1| KOGUKNG TPOEAELONG, TOL
EIGEPYETAL VIO TPMTN POPA GTOV LOPOAOYIKO KVKAO (Veapd vepo, juvenile). To cuyyevetikod
(connate) sivonl vepd mov dev Exel EADeL GE EMAPTN [E TV ATULOGOOLPA Y10, LEYOAO YPOVIKO
owotnua. To poypotikd Kot To HETOUOPPOUEVO VEPH GLVOELOVTIOL WE TNV (VOSO TOL
LAy LOTOG KOl TIG O0OKAGIEG TNG LETOUOPPMOONG TOV TETPOUATMV, OVTIGTOLYA.

To vepd e16épy eTOL GTO VIESAPOS OO TNV ETPAVELD TOV €0APOVS, €ite KatevBeiav amd
TIG PPOYONTOGELS, €iTe OO COUOTO EMPAVEINKOV VEPOV (ToTaa, Alpveg). Metd kiveitot
apyQ 6€ TOWKIAEG OMOCTAGELS HEXPL VO EMIGTPEYEL GTNV EMPAVELNL TOV £0GPOVG €ite e
QLo ekEOptTion (TMNyég), elte pe avBpomvn mapépuPacn (Tnydodia, yemtpnoels), eite
TEAOG LE TN OLOTTVOT) TV PUTMV.

O xp6vog Tapapovig Tov VTOYELOL VEPOD 6TO VILEAPOG amoteAel TNV NAKial TOL vePOD, N
onoia pmopei vo Tpoodloplodel pe puod padloicotona, Kuping to tpitio (HY) kat tov

avOpaxa 14 (Cc™.

1.4. Katakopoen katavopr Tov vadyELon vepov

H mapovcia Tov vtdyeiov vepov 610 LIESNPOG Uropel va dtakpldei oe dvo {dvec:
1. Zovny agpiouodv (Zone of aeration)
H {ovn avt amoteAeital amd Sidkeva, OV KATEXOVTOL HEPIKMOG omd VEPO KOl UEPIKDG
and aépa (dupactkn pon). Yrodwopeitor o (Zy. 1.4):
- Ymoldvn €0apikov vepoy HIKPOD Thyovg, OvOAOYO LE TOV TOTO TOV €JA(POVE Kol T
BAdotnom, 0mov 1 vypacio petafdAleTal avdAloya pe TOVS KMUATIKOVS TOPEYOVTES.
- Evdidpeon {dvn 6mov 10 vEPO GLYKPATEITAL LE VYPOSKOTIKESG Kol TPLYOEDEIG SOLVALELS
KoL atd TNV 0Toia To vepd TPEMEL Vo, TEPAGEL KIVOUUEVO TTPOG TN LMV KOPEGLOV.
- Tpryoedn vmolmvn pe Hyog Tov PETAPAAAETAL, AVIIOTPOP®S OVAAOYA, e TO péEyehog
Tov dkévov (20-TAdcilo ot AETTOKOKKY QUUO amd Tovg ydAwkeg). H tpryoetdng

avoywon (he) diveton amd ™ oxéon (Zy. 1.5): h=(2t/eR)cvve



OTOV: T=N EMPOVELNKT TAON, £€=T0 €101KO Pépog Tov vepov, R= 1 axtiva Tov Tp1yoe1d0vg
COANVO KOl =1 YOVIO GUVETAPNG OVALEGO GTO TOTYDLOTO TOL COANVO Kol TO UNVioKO.

IMa kobapd vepd otovg 20 °C, to Vyog g Tpryoedong oviymong sivon he=0,153/R.

210 0pYIAMON €GP TO AVOTTUGGOUEVO OLVOLULKO OO TPLYOELDT PUIVOUEVD ETval PeYAAO,
o€ avtifeon pe To appdmon 64 ota omoio vt G ULOVTO.

2. Zaovny kopeouod (Zone of saturation)

Ola ta didkeva g {ovng ovtng elvar yepdto vepd KAT® OmO LOPOCTATIKY TIEOT
(Lovopaoctikny pon). AVIITPOCGHOTEVEL OLGLUCTIKO TO VOPOPOPO CTPMOUN KOl 1| ETAVE®
empdvela g Covng avtg tvarn 1 elevBepn (ppedtia) empdvela. H {dvn avt) pmopet va
LLOG TPOPOSOTNGEL LE VEPO KOl G EK TOVTOL £XEL WO1iTEPT) ONUOGIAL.

To empavelokd vepd pe Vv emidpacr g PapdIntag, TG VOPOSTUTIKNG TiEONS, TOV
TPLYOEW DV dVVAUE®V K.AT. O1E1GOVEL 0TO £00POG SIOUEGOV TOV JOKEVOV Kol KIVEITOL TPOG
™V Kopecpévn {ovn, eumiovtilovtag Toug VITHYEIOVS LOPOPOPOVS 0pilovTEC.

H xoateicdvon OnA. avaeépetar 6TV Katakopuen Kivinon tov vepod ot {dvn aePIGLO

Ko 1 0dnon oty Kivnon tov vepov oty KopeouEvn Lavn.
Emeaveia eddgoug
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Xyqpo 1.4: Zoveg Tov vdyelon vepou.

B

Tyqpe 1.5: Tpyoedng avoywon (Fetter, 1994).



1.5. Axopeotn Covn

H axépeoty {ovy (vadose or unsaturated) 1 pepikd kopecpévn {ovn (partially saturated
zone) kotaroppdvel To Tunpo LETa&D TG oTdBUNG TOV VITOYEIOL VEPOD KO TNG ETLPAVELOS
oV €0apovg. Me e€aipeon TUNUATOV TOV TPLYOEWAOV KPOGGHOV, Ol TOPOL TEPLEXOLY VEPD
Ko aépal.

H mocomta tov vepod o éva pepkdg Kopeopévo HECO  eKQPAleTol pe TNV
TEPLEKTIKOTNTA KT dyKo o€ vepd (0), mov opiletan wg: 0=V,,/Vr

omov Vy, elvar 0 0ykog tov vepol kot V gival o 6ykog Tov HEGOV.

Av o1 mopol givonl TANPOSC KOPEGUEVOL, O TEPLEYOUEVOS OYKOG vEPOL givan 100G LE TO
TopMOES (N). LVVETMG GTNV 0KOPESTY {MOVN TO TTEPLEXOUEVO VEPO KupaiveTon PeTaEy 0<6<n
(BA. mapdypago 2.2).

H pon otv akdpeotn Lovn €xel g kKOpLo cuvicT®OGa TV Katokopven. H kivnon pumopel
va gtvon avodwn (e€dton) N kabodikn| (kateicdvon). O porog TG akdpeotng LOVNG oTNV
e€acBévnon g pdmavong Kot 6Ty TpOTOTNTA TOV LLOYEIWV VEPAOV glvar onuavTikos (BA.

Ke@Aiota 5 ko 7).

1.6. Eidn vtdyerov vepov-Ymoyeror vopo@opeic

['evikd to VIOYE0 vePO MOV TPOEPYETAL OMO TNV KOATEIGOHVON TOV ATUOCPUIPIKDOV
KOTOKPUVICUATOV dtoympileTon OE:
- Bapotixo vepo: Eivar 10 vepd TOV VIOKOVEL GTOVS VOLOLS NG PapdTntog Kot maipvet
uépog oty vroyelo kKukAogopia. To vepd avtd umopel va Anedel dueca 1 Eppeca.
Ewdkyy améooon S, (specific yield) evog yewAoykod oynuaticpod eivor o Adyog tov
Bapvuticov vepo (Vy) mpog tov 6yKko Tov oynpaticpov avtod (V): Sy=V,/V
H €101kn anddoon TavTileTon [IE TO EVEPYO MOPWIES.
- Nepo kataxpdrnyons: Eival 1o vepd mov dev vmakoVel 6Tovg VOLOLS TS BapdtnTog Kot
GLVETAG OEV TOUPVEL LEPOG BTNV VTLOYELN KLKAOPOpPIaL.
Ewoixn karaxparnon S; (specific retention) evog yewAoyikoh oynUATIGHOD ivar 0 AdYOg
TOV vepov kotakpatnong (Vi) Tpog tov 6yko tov oynuoticpov avtov (V): S=V,/V

210 Zymua 1.6 eaivetor n petafoir] Tov OAIKOD Kol evePYod TOPDOOVS, KABMG Kol TNG

E10IKNG KOTAKPATNONG OVAAOYOL LLE TNV EDAPIKT] KATATAEN TOV YEOAOYIKOV GYNUATICUMV.



Yopopopeisc 1 vopopopor (aquifers) civor or ye®AOYIKOl GYNUOTIGUOL TOV TEPLEXOVV
APKETO KOPEGUEVO LE VEPO LAIKO, MOTE VO TPOPOSOTNGOLV WE CMUOVTIKEG TOGOTNTES
vepol yemtpnoelg N myég. Or vdpopopeic Exovv avénuévn wavotnta vo amodnKevovy Kot
va petafipalovv vepo.

To vOpoEOPO OTPpOUN ATOTEAEITOL OO TO YEMAOYIKO GYNUOTICHO (OKEAETO) Kol TO
VIEdUPIKO vePDH, mov Ppioketor e PapuTIK HOPEY] Kol ®G VEPO cuYKpATNong. €2
VOpPoPOpog opilovtag Bempeiton M dve EMPAVEID TOL VLOPOPOPOV, OV KOl Ol EVVOLEG
VOPOPOPENS, VIPOPOPOS, VIPOPOPO GTPMLA, VIPOPAPOS 0PILOVTOS YPMGLULOTOOVVTAL Yo

Vo ONAMGOoVY TO 1810 TPAyL.
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Yyqpe 1.6: Metafoln Tov Topm@OoVG Kol TS EI0KNG KATAKPATNONG GE GYXECT] LE TNV E60PIKY
KaTatadn.

O1 xup1dteEPOL TOTOL VTOYELWV VIPOPOPEWV Efva:
1) EJeb0gpor vopopopeis

Eivar ot vopopdpotl mov €xovv ®g dAmMESO OTEYOVO CTPMOUO KOL GTNV OPOQY| TOLG OEV
TAPEUPAALETOL AOATEPATO YEOAOYIKO GTPOUN. AVTO £YEL OG ATOTEAECUO. OTNV EAEblepn
empavela, (EPedT) TOV VIOYEIOV VEPMV 1 VOPOCTATIKN Tieon vo elvor iom pe v
atpoc@atpikn. Ot petaforég g otdOUNg Tov vePoL avTIGTOLOVV 0 HETAPOAES TOV GYKOL
TOV amofnkevpEVOL vEPOL GToV LOPOPOPO. Edikn mepintwon eAediBepv vOPOPOp®V givar
0l KPEUOOTOL 1] EMIKPEUAEVOL VOPOPOpOL (perched) (Xy. 1.7).
2) Yno micon vopopdpor n eyklowficuévor i apreciavoi

210, VOPOPOPA AVTE GTPOUATO TO VEPO gival eYKAOPIGUEVO OVALESH GTO AOLOTEPOTOL
GTPOUATO TOV 0amESOV Kol TG opoen§ (Xy. 1.7). Eivarl xopeospévol oe OA0 t0 Ty0g TOVG

Kot M mieon Tov vepov elvar peyoAvtepn TG atpoc@aipikng. o tov Adyo avtd n



mECOUETPIKY EMPAVELA, 1) OTOL0L EIVAL IO EIKOVIKY] ETIPAVELN KOl GUUTITTEL [LE TO EMIMESO
NG VOPOOTATIKNG EMPAVELNS GTOV LOPOPOPO, PplokeTon ymAdtepa amd ™ Pdon g
adromépatng opoens. Otav n melopetpikn empavelo BpickeTon TAVE Amd TV ETOAVELN

TOV £0APOVG, TOTE TOPATNPEITOL ALTOLOTN POT LE TN LOPOT| TIOOKA (APTEGLAVIGLOG).
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Yyqpe 1.7: Eidn vdpoeopmv opiloviwv.

3) Huiapteoiavoi (vmo uepikn micon) vopopopeis
[Tpoxertan Yoo LVITOYELOVG VOPOPOPELS AVAAOYOVG LE TOVS VIO TEOT LE TN O1POPd OTL TO
VIEPKEILEVO OTPOO Evor NmepaTO, TAPoLSLALEL INA. HKPN LOPOTEPATHTNTO.
ATO TETPOYPAPIKNG ATOYNG SLOKPIVOVTAL VO LEYAAES KOTYOPIES VOPOPOPEWV:
1) kapoTixoi (karst aquifers), Tov avarTOCCOVTAL GTO AVOPOKIKA TETPMLOTO KO
2) mopwdeig (porous aquifers), mov avamtHGGOVIOL GE KOKKMOES OYNUOTIGUOVG

(teTaptoyevelg Kl adpopepels veoyeveic amoBEceLg).
1.7. YopovMKa YopoKTNPLETIKE TOV VOPOPOPEMV

Ta onuavTIKOTEPO VOPAVAIKA YAPOUKTNPLOTIKA TOV VTOYEIWV VOPOPOPE®V Elval:
A) To vopaviiko poptio (Hydraulic head)

Ta voyelo vepd KvouvTol e TNV EMIOPACT] TNG GLVOAKNG EVEPYELNG TTOL PEPOLYV KOL M
omoia avd povada dykov 6ovTaLl PE TO AOPOICUA TNG KIVNTIKNG, TNG SUVOIKNAG KOl TNG

VOPOCTATIKTG.
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[Mpaxtikd n evépyeia avt (H) avd povada Bapovg (1 vdpaviikd @optio) eivar ion pe to
dBpoiopa Tov poptiov micons P/y (pressure head) kot tov poptiov vywovg (] LYOUETPIKO N
0éomc) ¢ amdoTaong dInA. and to eninedo avapopdc z (elevation head): H=(P/y)+z
omov P=n vdpooctatikn mieon Kot y=10 €101kO PAPOS TOL VEPOD {50 LE TNV TLUKVOTNTA TOV
ent v emtdyvvon g Papdnroc.

To @optio H avaeépeton kol wg melopetpikd @optio 1 melopeTpIKO SVVAUIKO Kot
ToVTI(ETOL He TO OMOAVTO VYOUETPO TNG OTAOUNG TOL VIHYEIOV VEPOL GE 10 YEDTPNON
avopuYHEVT o€ eAeVBEPO VOPOPOPEN. XTOVG VIO Tieon VOPOPOPEIS TO Poptio elval 1O
amOAVTO VYOUETPO TOL Ba EPTOVE TO VEPO, OV O COANVAG TNG YEDTPNONG EMEKTEVOTAV
Ve amd TV emEaveln Tov 0apovs. 'Etot 1 kivnon tov vodyelov vepol 6€ Eva TOPDOES
HUEGO oQeileTon TNV VOPOCTATIKY TEST Kol 6T BECT TOV MG TPOG TO EMMESO AVUPOPAS.
Ot ypappég ioov VIPALAIKOD OPTIOL (IGOSVVOUIKES YPOUUES) LITOPEL VO OTTEIKOVIGOOVV LE
™ PonBeia yaptdv. Ot ypappég pong eivor KAOETEG GTIC IGOOVVOKES YPOUUES.

H petafoin tov v3pavAikov @optiov avd povado pikovg Katd Tn oevlvvon g
vdyelag pong ovoudletol vdpaviikiy klion kot divetar omd T oyéon: i=dH/dl

To vopaviikd poptio H g éva onpeio tov mop®dOovg HEGOV TOALATAACIAGIEVO LE TNV
emrdyvvon g Papdrog g, divel To dvvapkd porg @ oto onueio avtd: G=Hg

Me édAha Adyw to @ givor 1 evépyeta ava povéaoda pdloc kot to H n evépyeta ava povéoa
Bapovs. To vdpavAkd @optio dev pével otabepd, aAAd pewdvETOL KOTE TNV Kiviion TOL
VILOYELOL VEPOD, AGY® aOAEL®V (TPPES).

B) Awarmeparotnra-Yoporneparotnra (Permeability-Hydraulic conductivity)

H dwameparotnyra civan o otabepd, mov e€aptdtor pOVo amd To YOUPUKTNPIOTIKE TOV
TOPMOEOVC HEGOL (TO GYNHa, To HEYEDOC, TN S1GTUEN TV KOKKMV) pe Saotdoelg L.

H vdpomepatoryra 1| vopaviiky aywyuéryta (k) ypnoponoteitoar omnv Yopoyewioyio
ywti T0 pevotd givarl 10 vepd. ‘Eva péco €xet vopaviikn aywyydtra ion pe ™ povdda,
otav petafifalel ot povada tov xpoévov kdbeta otn devBvvon g VIdyElng pong, ™)
HOVAda TOL OYKOV VEPOL OO LoVadLaic S1aTOUN HE VOPOAVALKT KATon {om pe T povada Kot
Vv emkpdtnon tov kvnuatikov Emoovs. To xwnuotikd 1Emoeg oyetiletor pe v
€0MTEPIKT TPIPN, TNV avTicTacn dnA. Tov VYPoL ot pon (PA. mapdypago 3.1).

H vdpaviikn ayoypomra éxet dwotdosic taxdmrog LT ko vroloyileton and tov
vopo tov Darcy (BA. mapdypapo 1.7).

['evikd o1 yemAoywol oynuoticpol yapaxtnpifovrar og (ITiv. 1.2):

e TIol0 v3pomeparol 6tav k>10" m/s
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e Ydpomeparoi 6tav 10°<k<10" m/s
e Aiyo vdpomeparoi tav 10°<k<10" m/s
e TIpoxTikd oteyavoi dtav k<10” m/s

Iiv. 1.2: Tiég e vopaviknig ayoypotrog (Kariépyng, 1999).

Yo k (m/s)
Meydlo yalikio 1,7.10°
XoAikio pecaiov peyédouvg 3,1.10°
XoAikio pkpov pueyébovg 52.10°
XovOopOKoKK™N GpLiog 52.10"
MeGOKOKKT QLLLLOG 1,4.10*
Agntdkokkn éppog 2,9.10°
IWg 9,2.10”7
Apythog 2,3.10°

H dwmepatomta (Ks) cuvoéetan pe v vdpavikn ayoyuodmra (k) pe m oxéon: K=ku/y
OTOL P=T0 SuvapKkd EOdES (novadec ML T dni. N.s/m® 1 poise P=dyn .s /cm?)
Y=10 £181K0 Papoc Tov pevotod (N/m’)

H vopaviikn ayoyipudémta vworoyiletol amd €MTOTOV TEPOUOTIKE UETPNOELS, OO
OOKIHOOTIKEG OVTANGCELS, OMO TNV KOKKOUETpioL pe Tn Pondela eumelpikdv tommv, HE
gpyaotnplokéc nefddovg kat pe yvnoetoelc.

H axopeotn vdpavAkn ay@yldtnTo, ™G HETPO KIvong Tov vepol G€ OKOPEGTO LEGO,
elvol KpdTEPN OO TNV TN TNG VOPAVAIKTG Oy®YILOTNTOG OE KOPESUEVO HEGO. Me Bdom
TNV TEPLEKTIKAOTNTA TOV VEPOV, 1] VOPOALAIKT Oy YHOTNTO EVOG aKOPESTOV HEGOV (Kynsat) OF
oyéon pe v kopeopévn Tn (k) diverar omd ) oyéon: Kunsat = k [(Ss=So) / (1-So)]°

Omov: Si=o0 Babudc kopeopol Kot Se=0 VIOASYUOTIKOG KOPEGUOS OV OVTUTPOCMTEVEL
T0 vepO TV TOP®V TOL OV KIVEITOL Kol OECUEVETOL OO TIG TPLYOEIOEIS OLVAUELS
(KaArépyng k.6, 2004).

I') Merapipactikoryro (Transmissivity)

Etvor 10 ywopevo g vopavikng ayoypodémroag (k) eni to méyog tov vopopodpov
otpopotog (D): T=kD. H petafifactikdtnto ekppalet Tov dyko vepov Tov mePVA omd o
povadtaio Ol ToU TOL VIPOPOPOL GTPOUOTOS LE VOPAVAMKN KAIoN 1om pe T povado Kot
TNV EMKPATNOT TOV KIVNUOTIKOD 1EDA0VG,.

A4) AroOnxevtikotnro (Storativity)

O ovvredeotnis evamolnkevons M| amodnkevtikdmrag 1 vVopoywpPNTIKOTNTOS (S) €lvar o
OYKOG vepoy mov pmopel var Anelel N amonkevbel amd €vo kotokOpLEO TPicHA EVOG
VOPOPOHPOV GTPOUATOG LE ovadilaio EmPaveln avd Lovada HeTaBoANG TOL PopTiov.

‘Eto1n amodnkevtikdmra opileton amd ) oxéon: S=AV/(A.Ah)
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Omov AV givar o 6ykog vepol mov amedevbepoveton (| mpootiBetar) amd TN povado
oplovtiag empdvelag A, e&outiog povadiaiog ttdong (1 avénong) tov goptiov Ah.

A6 ToV aveTEP® OPIGHO TPOKOTTTEL OTL 0 poOUGS Tameivwons TS otdbuns (Ah/At) og
évav vdpogopéa empdvelng A Kot cuvtereot| amodnkevtikdmToag S, Y dviAnom pe
mapoyn Q, xwpic va copPaivel pmhovticpds, divetor amd tn oyxéon:

Ah/At=Q/(S.A)

O ovvieheomc amoOnkevtikdtrog eivar kaBapoc aplBudg kot otovg erevBepovg
vdpogopeilg maipver Tpéc mov Kvpaivovtar amd 1%-30%, eved otovg ved mieom omd
0,0001%-0,5%. H 610popd avtr] ogeiletonr 6TOV d1APOPETIKO UNYOVIGUO ameAevBEipwong
vepPOy amd Ta avOTEP® €01 VIPOPOPEMVY. LTOVG VIO Tieon VOPOYOPeis N apaipeon M M
mpocOnKn vepoL opeiletal G SOYKOGN TOL VEPOV KO GLUTIEST] TOL VLOPOPOPEN Kot
GLVETAG 1 AmOONKEVTIKOTNTA £fvOl GLVEAPTNON TS EAACTIKOTNTAG TOV VIPOPOPEN KOL TNG
GUUTLEGTOTNTOG TOV TEPIEYOUEVOL G aLTOV LTOYELOL vEPOL. TIpakTikd onuaivel 0Tt yia va
népovpe alOA0YEG TOGOTNTEG OO TO VIO TIECT] VIPOPOPO GTPMUATA ATALTOVVTOL LEYAAES
TTOGCELS TNG TECOUETPIKNG 0TAOUNG Kol o€ peyAAn €ktacm vdpopopéa (PA. epappoyn 1.1).

O ovvteheotg amoOnkevticomTag S 6T0VG €AeVBEPOVS VOPOPOPEIC cvuminTel e TO
EVEPYO TOPMDOES, EVM GTOVG LIO TLEGT VOPOPOPEIS oY VEL:

S=yD (a+BSy)

Omov Y=10 €1KO Bapog Tov veEPov, D=10 mhX0G TOV VOPOPOPEN, Sy=TO EVEPYO TOPMOOEC,

0=0 GUVTEAECTNG CLUTIEGTOTNTOS TOL VOPOPOPEN Kol f=0 GUVIEAECTNG GLUTIEGTOTNTOG

TOV VEPOU.

1.8. Kivnon tov vadyeov vepov

H xivnon tov vtdysiov vepadv akorovbel toug vopovg tov Nevtoviov pevatov. To vepd
elval Nevtaveto peveto kot avtd onpoivel 6t 1 SlaTunTiky Taon (t= SOHvaun ava Lovada
empavelog) stvor avaroyn g Paduidoag tayvtog (du/dy) kot tov dvvauikedv 1&@dovg
(W): =p(du/dy)

H oyéon avt) anoteAel 10 vopo g eowteptkng TpPng (1E®Oeg) tov Nevtwva. 1EddeC
glvol  avtiotaon €vog vYPoV 6T PO1| Kot GLGYETILETAL [LE TOVS dLopoPLokovS Oecpovg. H
€0MTEPIKN TPPN Katd v Kivnon tov vepol, Tapdyel EPY0 TO ONMOI0 UETATPEMETOL GE

Bepuom o avédavoviag T Oeppokpacio Tov vepov. Xg mpofAnupato  pong, Omov
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avTemOPoHV duvauels adpdvelog kot duvdpels TpPng epneaviletor o Adyog Tov SLVOULIKOD
1EDd0VG (W) pog v mukvotnTa (p). O Adyog avtdg ovopaletor Kiviguatiko 1Eddoes: v=L/p

Ot ovvtedeoTég U Ko v pelidvovtal pe v ovénon g Oepuokpaciog kot £govv
Swotdoec: p=L"M'T" ko v=L*M"T"". "Eva vyp6 eivar dovikd, dtav p=0 (dev eppavilet
ectepikn TPPN). To vepd kot ta vypd yevikdtepa epeavifovv peydin avtiotaon og kdbe
petafoin Tov GyYKov Tovg Kot YU avtd mpakTikd yapaktnpilovtal cov acvumicora. Ot
Suvapels eovoynjs (duvapelg petah opoeld®v popimv) divovv 6To vepd YOPUKTNPIOTIKY|
EMUPOAVELOKT] TAOT, oYNUOTICOVTOS GEAIPIKEG OTAYOVES KOTA TV TTdon Tov. Ot duvapelg
ovvdgelag epeaviCovior PeToEd €1epogd®V popiov, OMA. petald Tov vepov Kol TOV
OTEPEDV COUATMOV LE TO OO0 EPYETOL GE ETOPT).

O1 e€1o00¢€1g TOV SLETOVY TNV KIVOT TOV VTTOYEWV POV gfva:

1) O vouog tov Darcy mov meptypagetor ond v e&icoon:
v = -k gradh (1.8.1)

O vopog tov Darcy é€xet Bepehmbel mave ce mepdpato vwd KoOEGTOSG 1GOPPOTIOG
(uévium pony). Agyouaote OPMC OTL 1oYOEL OTIyHoio Kol Yo T U Hovipeg poéc. Ot
QLOIKES VIOYELEG POEG Elval KATO KAVOVO «aVETAICONTO» [N LOVILES KOl DVITOKOVOVY GTOV
vopo tov Darcy.

2) O vouog tns ovvéyeilas (e&iomon dwtnpnong g palag) mov ekepaletor amd
poafnpatiky oyéon:

A N W j (1.8.2)

divvi=0——| —+—+—=0
X & a

2116 Topamdve £EICMGELS TO V OVTIOTOLYEL 6TV TayvTNTa (M/S) e CUVIGTMGEG U, V, W
010 tpioopboydvio cvotnua aE6vov, k elvar 1 vépaviiky ayoyipudmra (m/s) kot to h
exppalet to melopeTpikd eoptio (m).

Ewcdyovtag oty e&iomon g cvvéyetag (1.8.2) ) oyéon (1.8.1) and 10 vopo tov Darcy

Kol 0EPOVTOS TO TOPDOEG HEGO AVOLOLOYEVEG KOl AVIGOTPOTO TPOKVTTEL 1| €€iGMOT TNg

i(k é}é[k éj+£(k @}55@ (1.8.3)
&L X & &\ Y & a\ Z o a

Omov: ky, ky, k=0t Tipég tng vdpaviikng aymyd o 6toug AEoves X, Y, Z

dtdyvone (1.8.3):

, r -1 r 7
Ss=n 101N amodnkevTKOTNTA (M), TOVL EKPPALEL TNV TOGHTNTA
TOV VEPOL oL Umopel V' avaktnOel amd éva povadiaio dyko evog

VOPOPOPEN VAL LLOVADX TTTAOGNG TOL POPTIOV.

14



. . oh , . . . ,
Av n pon elvon uoviun (—6 =0, otafepn meloUETPIKY EMPAVELR, oTadEPT TOLTNTA
t

pong), N avetépw e&icmon gtvar eAdeticoh TOTOL KOl 1) ETIAVGN TG EMTVYYAVETOL LOVO

LLE TN YVOGON 0PLOK®V GLVONKOV.
ch
AvtiBeta oTIC un puoviues poés (8— #0, 1 MECOUETPIKN EMPAVELD OALALEL LE TOV XPOVO),
t

n e&lowon yivetar mapoafoAitkod TOMOL Kot 1 emilvon NG amoutel T YvOOT €KTOC TOV
OPLIKAOV KOl TOV 0PYIKOV GUVONKOV.

H avolvtiky Aon tov eglodoemv pong eivar dvoyepne kot yU' ovtd TPOTLATAL M
aplBuntikn enthvon pe ™ Pondeto TENEPACUEVOV S1OPOPDOV Kol GTOLYEIWV.

O vopog tov Darcy oty amhr] popen tov ekepaletot pe v eEicmon: v=-k.1

omov: k=n vopaviikn aywyyotta kot i=dh/dl n vopaviikn KAicn, TOV AVTITPOGHOTEVEL
™ petaforny tov @optiov (h) avéd povédo pnkovg dwdpouns (1) kot omv mwpdén
avamaplotd v KAion (i) g melopeTPIKNG EMPAVELNG TOV VOIPOPOPoV opilovta peTa&y
ovo onueiwv. To mpoéonuo (-) omv e&icwon Darcy vmodnimver 4tL 1 pon yiveron omd
TEPLOYES VYNAOTEPOL TTPOG TEPLOYES YAUNAOTEPOV VOPAVAIKOD POPTIOL.

H toyvmro mov vmoAoyiletor pe to vopo ovopdletor @aivouevy tayvtnyta Darcy
(LOKPOOKOTIKY) TOYVTNTA), EVD 1 TPAYUATIKY ToYOTHTA (LIKPOCKOMTIKT TOYVTNTA) 1G0VTOL
HE: V=Vo/Sy, 0mov Sy=T0 evePYO TOPDIES.

"‘Eva pop1o vepov dev kiveitar eBuypappo 6 Topmon péoa, oAl akoAovdel o chvOet
TPOYLE, AOY® TPOGKPOVOTG LE TOVG KOKKOVS TOV HECOV KOl TO YEITOVIKA [opta vepoy (Xy.

1.8).

Yo 1.8: Ocopntikn (1) ko Tparypoatiky (2) tpoyld popimv vepod Ge TopMOES LECO.

g YEVIKELUEVT HopPn 0 vOpoc tov Darcy ekppdletor pe t oyéon: Q=k.i.A

omov Q=1 mapoyn kot A=n dlaToun amd TV Omoin TEPVA TO VEPD.

INa va woyvel o vopog tov Darcy mpémetl 1 por va glvar otpmT Kot oyt TopPmdng (Zy.
1.9). ¥ otpot) pon M TovdINTA £ivol avdAoyn He TNV TPOTN SLVOUN TNG VOPOVAIKNG
KMong. Agiktng ywo 1o €100g pong amoterel o apitfudg Reynolds (R), mov 1Govton pe:

R=p.v.dn/p
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OmoL: p=1 TLKVOTNTA TOVL VEPOV, V=1 péon toyvtnta pong, dm=n péon SLAUETPOG

KOKK®V TOL TOPMOOVE LEGOV KOl L=TO OLVOLIKO 1EDOEG.

ZTpwrn porj TupBwadng pon
Yypo 1.9: Ztpmt kot TopPadong pon.

Av R<10 n pon eivar otpmt, pe e€aipeon ) pon otic apyihovg. v akopeotn {dvn
dgv 1oybveL o THmog Tov Darcy piag kot 1 pon dgv eivat LOVoQaGik, AOY® TG Tapovsiog 6
avTnV 0épa. Ady®m ™G HEYAANG TOYVLTNTOG PONG, TNG AVICOTPOTIOG KOL TG OVOLOLOYEVELNG,
oV gUEAVIOLV TO KOPOTIKG VOPOPOPO. CLGTILOTO KATO KOVOVA OV 1GYVEL GE OVTH O
vopog tov Darcy.

H pucpookomikr) taydtnta oe cuvnkeg akdpeotng pong divetrat and tm oxéom: v=v,/0
OToV 0=T0 TEPLEYOUEVO KOT™ OYKO £J0PIKO vEPD (PA. Tapdypao 2.2).

IMo akdpeoteg cuVOKEG PONG 0 GLVAILAGHOG TOL VOOV Tov Darcy kot ¢ e€lowong
NG GLVEYELNG OIVEL TNV TOPOKATO YEVIKY| ££l0mOT Kivnomg Tov £00p1koD VEPOL:

oh
%:i k(g)_P _8_k
ot oz 0z 0z

omov: 0 1o mepleyduevo Kot OyKo €d0pkd vepo, k(B) n ovvapmon katovoung g
VOPAVAIKNG aywydttog, hy o eoptio mieong kot z to poptio Béong | | andotacn and
KOTO10 EMIMESO AVAPOPAG,.

O vmoAoyiopdg tov cuvaptioemv k(0) kot hy(0) eivar dvokolog kot meprypdpovol and
T1¢ oxéoelg tov van Genuchten (1980). H avotépw e&icmon pong omnv aKOpesTn €00PIKT
Covn etvor pn ypoppkn, ywtl 6mog €xel mpooavoapepBel 1 LVIPALAMKY  AYOYIUOTHTO

e€aptdTon amd TO TEPLEYOUEVO KOT  OYKO EO0PIKO VEPOD.

Egappoyn 1.1
"Evag ekevbepog vdpopopiag e éxtaon 2 km? éyet evepyd mopddeg S,=30%. [To10g 6yKog vepod
Oa omodobet amd Tov vEpoPopéa aVTOV, av 1 6TddUn Tov VIToPiPacel katd 15 cm;

Av 0 v3pogopéag fitav vid mieon pe cuvtereoTh amodfkevonc S=5.10" mowa Ha Hrav N TThon
oTdOuNG Yo va amwodobel o 1910 OYKOG veEPO);

Avon: S,=V/(A.dh). Zvvendg V=S,.A.dh=0,30 x 2 10° m* x 0,15 m=9.10" m® vepov.
["o v migon vVIPoPOPO 1YvEL: S=V/(A.dh)
Yovendg dh=V/(S.A)=9.10" m*/5.10>. 2.10°= 9 m.
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Egappoyn 1.2

H xopouen evog melopétpov mov éxel oMko Pdboc S0 m Bpioketan og amdAvto vyodueTpo +300 m.
H o160un tov vepod PBpioketal oe faboc 20 m and v emedvelo Tov €0dpovg (PA. mopakdTm
okapipnua).
Na vroioyisovv:
o) T0 OMKO VOPOVALKS opTio e onueio pétpnong tov Tubuéva tov melopéTpov
B) To poptio mieong kot
Y) n migon
Aiveton 1) ToKvVOTITO TOV VEPOD fom pe 1000 kg/m’.
Avon: o) OAkd vEpavAMKO PopTio= 1 6TdBUN TOL VEPOD oT0 TeldeTpOo=
= egmeavela £6apovc-padog vepou=300-20=280 m
B) optio mieonc= oAikd @optio- poptio Vyovc=280-250=30 m
(poprtio Lyovc=300-50=250 m)
v) poptio miconc=P/p.g. Avtikabiotd Kot éxo P=30 m x 1000 kg / m® x 9,81 m/s* =
=294,3 KPa (1 Pascal (Pa)=kg/m.s%)

A\ 4

A Emodveia eddpovg

BdéBocg vepon

v

21é0un vepov

Doprio micong

\ 4

OMk6 goptio

Doptio Vyyovg

Eninedo avapopdg

Egappoyn 1.3

"Evog vid Tieon vdpopopéac méovg 33 m kau gvpovg 7 km éxst k=1,4.10" m/sec kar evepyd
mop®dec S,=10%. Avo mnyddio mopatnpnong A kot B anéyovv 1,7 km xatéd pirog g pong. To
@optio 010 A givan 97,5 m ko1 oto B 89 m.

[Towa givar n poavopevn Kot TOWL 1] TPOYUATIKN TOYVTNTO PONG KOl TOL0G CUVOAIKOS OYKOG VEPOD
EKPEEL 010 LEGOV TOV VOPOPOPEN OTN SAPKELD LLOG HEPOGS;

Adon: i=dh/dI=(97,5-89) / 1700=0,005=5%o, v,=k.i=1,4.10° x 5.10°=7.10"* m/s

H mpaypatiky todma givor vo=v,/Sy=7.10"* / 10"'=7.10" m/s
Q=kiA=1,4 10°x 5 107 x 33 x 7000 x 86400~1400 m’/day.
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1.9. EpthovTiopdg TV vIoyEt@v vopo@opmv opriovrmv

O gumhovTIcHdg TOV LTOYEL®Y VIPOPOP®Y OPLLOVIMV YIVETOL LLE QLGIKO KOl TEXVNTO
TPOTO.

O QvoIKOS EUTAOVTIGUOS EMITVYYOVETAL:

- Me anevBeiag Katelodvon TOV OTHOCEUPIKAOV KOTOUKPTUVIGHATOV
- AmbBnon anod To eEmeovelaKd vepd
- Ymoyewo Tpo@odoacio amd YEITOVIKY] AEKAvVT

2100G eAehBepoOLg VOPOPOPOVS 0piloviec M TEPLOY] EUTAOLTICHOV UTOPEL Vo KOAVTTEL
OAN TNV TEPLOYN, TOL EKTEIVOVTOL XTOUG VWO TWECT Ol MEPLOYEG EUTAOLTICUOV
nepropiCovtal ekel OTOL O VIPOPOPOG EUPOVICETOL OTNV EMPAVELN, EKTOC OV EYOLV
VOPAVAIKY emiKOwv@Vio pe GAAovg vOpoPdpove N vdpopeduata. Emiong n mocotnta
EUTAOLTIOHOD dev HEVEL oTOBEPT LE TO YPOVO, OALA LETAPAAAETOL OTO ETOYY| GE ETOYN.

O oVVOMKOG EUTAOVTICHOG €VOG VOPOPOPEN 1GOVTOL [LE TO TOGOGTO TOL VEPOL TNG
Bpoyxodmtwong, 1o omoio Katelodvel Kot dnbeital oty Kopespévn (o, EMTAEOV TOV OYKO
vepoy TG eE®TEPIKNG TPoPodocioc. Mabnuatikd o cuvoAIKOG eumAovTIcnds (Q;) pmopet
va ekppachet amd v Katwb oxéon (Birkle et al., 1998):

Qr=P-E-R+Qin-QoutAS

omov: P=ta atpocpopikd katakpnuviopota, E=n mpayuatikn eoatpicodiomvon, R=n
EMPAvELOK amoppon], Qin=1 emteptK| TPoPodocia, Qou=01 ekpoég Kot AS=n petafoin
TV omofepdToy.

2g TEPMTMOGELS AVTOTEADY GLOTNUATOV, 1 EEOTEPIKN TPOPOJOGIn 0T YEITOVIKEG AeKdveg
Bempeitar unodevikn| kot ot petafoArés ota voOYeLn amoBEpaTH Vol OUEANTEES KO GUVETMDG
ot mopayovtes, Qin, Qout, AS ¢ avotépm e&icwong mapaieinovtal. H avotépo e&iowon
TPOKLITEL OO TN YEVIKY| ££IGMOT VOPOLOYIKNG 1GOPPOTIAG:

Eiopoéc=Ekpoég + MetafoAn amobepdtwv

Ext0¢ amd ™ uotkn Tpo@odocia yio TV evioyvoT Tov VIOTIKOL 160LVYiov TV LTOYELMY
vepadv eQapuoletor o Teyvntos eumiovticuos (groundwater recharge). O teyvntog
EUTAOVTIGUOG GLVIOTOTOL GTNV AENGN TOL PLOLOD AVAVEMOTG TOV VITOYELOL VEPOD TV
VOPOPOPWV OPLLOVIMV [LE YPNOLOTOINGT TEPIGGELNG PLGIKOV N EMEEEPYATUEVOL VEPOD LUE
KATOOKELT] KATIAANA®V dotdEemv (T.). KaTdKAvon K.AT.).

H epappoyn teyvntov eumlovtiopod pHEGH TNyaddV Kol YEMTPNOEMV £XEl PaPUOchEel

LE KAVOTOMTIKA OmoTEAEGHOTO To TeEAevTaio ¥povio otnv EAAGda (Bouwer, 1996,
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Kovpoavtakng k., 1999, Bovdovpng k.d, 2002, [TovAoPaciing k.4, 2002). H uébodog sivar
amAn Kol 1 TPo@odocia yivetor toyvtepa, OAAG amoutel KOANG moldtnToag vepO, YloTi
OLPOPETIKA  EYKLUOVOUVTOL KIVOLVOL OTOKPOKIOWONG TOL  €JAPOVS OV TO VEPO
EUTAOVLTIOHOD TTEPIEXEL TOAD VATPLO, AOY® avTOAAaYNG pe 1ovTa acPeoatiov. Emiong av to

vepd mepiéyel Paktpia pmopel va dnuovpynbovv eotieg poAvvong.

Yopoyswloyiky Aexadvy givol puo meployn TpoPoooGiog Tov 1 TV LIOYELWV VOPOPOPOV
opillovtav. Ta Opa g vopoyewAoykng Aekdvng Oev tavtilovtor pe To Opla NG
VOPOAOYIKG Aekavng YTl elval dvvarr M VTOPEN VIOYEWG TAELPIKNG TPOPOOOGiag N
ATMOAELNG TOL VOPOPOPOV OpiloVTa, TOL AVOTTUGGETOL GE U0 VIPOAOYIKY] AEKAVN OO 1M
TPOG 0L YELTOVIKT] VOPOAOYIKT) AEKAVT).

Expon sivor 1 avéddvon vepov amd 1o védaeoc. To peyardtepo mocoostd TG PLGIKNG
EKPONG YIVETOL PE TN HOPON EKPOPTIONG OTn BdAacca, ot Alpveg 1 6TA VOPOPELLLATAL.
Otov 10 vdyelo vepd ekPopTileTOl GTNV EMPAVELD TOV €0APOVS PE PLGIKO TPOTO, TOTE
eppaviCovion o1 Tyyés. Texymtég eKkpoég VITOYELOL vePOD Bempohivtar ot amoAnyelg and o
vopopaoctevtTikd épya. Ta épya pe ta omoia yivetar amdANYN LLOYEOL VEPOD ATO TOLG
vopopdpovg opilovieg M TG MNYEG AEYOVIOL DAPOUAGTEVTIKG KoL OOKPIVOVTOL OF

KOTOKOPLOQ (YEWTPNOELS, TNYAdIn) Katl optovTia (Yorapieg | 6T0LG).

H axtiva emiopacns R (radius of influence) eivar n amdotaon ekeivn amd ™ yedTPNON,
mépav G omoiog dgv yivovtal oacOntd T amoteAéopaTo TG GVTANGNG, ONA. 1 TTAOON
otdOunc eivar undév. H andotaon avtr|, coppmva pe to tpodtumo Jacob vroloyiletal amd
T oxéon:

R=1,5 (a t)"?

omov: o=dwyvTikdtTnTa 1 petadotTikdtnTo Mov eivon fon pe to mniiko T/S (T=m
petofiactikdtnTo, S=1 arofnKevTIKOTNTA TOL VOPOPOPEN) Kol t=YPOVOG.

Ao ™V avetépo oyéon TPoKVTTEL OTL N aKTiva EMOPAONG TG YEDTPNONG OLEAVEL LE
™V TAPodo ToL YPOVOL Ko Oev eEaptatal amd v mapoyn aviinons. O pvOuodg dpmg
avénong (dR/dt) amodeucvietal 0Tt gival avTIGTPOP®MG AVAAOYOG TNG TETPAYOVIKNG pilag
ToV ¥POHVOL, TOL GMUOLVEL OTL O PLOUOG AENGTG TNG AKTIVOG ETIOPOCTC LELDVETOL GUVEXDG
LLE TO TEPAGLA TOL YPOVOUL.

H oxrtiva enidpaong oyetileton pe v €mMEKTAOCT TOL KAOVOL KoOTAmT®ONS, T (MO

avaktmong kot Tig {dvVeG TPooTaciog TV VOPOANTTIK®V £pymV (BA. Tapdypapo 7.3).

19



Epomiceig
1.1. o exppaletor pabnpaticd To v3PoAoYKO 160L0YI0 Liag AeKAvVS;
1.2. TTow gtvan 1 610p0pd TOL GLVTEAEGTT ATOOMKELTIKOTNTAG GTOVG EAEVLOEPOVG KO GTOVG

vt Tieon VOPOPOPELS;
1.3. [Toieg elvar 01 cLVIGTMOGEG TOL VOPAVALKOD POPTIOL GE VIO TiEST) LOPOPOPLX;;
1.4. Ti elvar €101kn amOS00T KO TL EOIKT KOTOKPAETNON;
1.5. T etvar n {dvn aepiopov;
1.6. IToieg elvar o1 dtapopég avapesa oTov EAeLHEPO KL GTOV VIO TLEGT LOPOPOPEN,;
1.7. T elval mpaypatiky| Kot Tt ouvOouevn toyvtnTa pong; Ilowa oyéomn tic ovvdiet;
1.8. ITow eivar ta dpia 1oy00g ToL vopov Darcy; Tt givat o ap1Buog Reynolds;
1.9. Ilow xivnon emkpatel otnv axdpeotn (Ovn;
1.10. Tt eivou n petaPifoactikotra; Iwg cuvdéetor pe TNV VOPUVAIKY Oy®YLLOTNTOL
1.11. "o v 10100 Topoyn GVTANGTG O TOL0VE VOPOPOPOVE 1| TTMGT GTAOUNC Elvat
UEYOADTEPN;

1.12. T eivon axtiva enidpaong pog yedtpnong;

AocKioeig

1.1. Y3pogodpo otpodpa pe T=1.000 m*/day kot evepyd mopmddeg Sy=0,1 &yer péon vopavAiky| kKAlon
1=0,004 kot mayog 10 m. Na vwoloyicete T QAVOLEVN KOl TNV TPAYLLOTIKY TOYVTNTO PO, KaODS
KoL Tov 6yko vepov mov mepvael and 1 km petdmov tov vdpopdpov og 12 dpsec.

1.2. Mo yemtpnon €xel Bdbog 60 m kot 1 kepodn g Ppioketal o andivto vyouetpo +110 m. H
G6TAOUN TOV VTTOYELOL VEPOV LECO, GTN YEDTPNON UETPNONKE e otafunuetpo kot eivol 8 m amd tnv
EMPAVELL TOV £60QOVG. No vToAOY1Io0El TO VOPOLALKO PopTio H kot o1 cGuVicT®GES TOL.

1.3. ‘Evag opilovtiog vid mison vdpogopéoc mhyovg 30 m ko k=4,2.10* m/sec mopepPdiretar
peta&d dvd ToToumY pe dapopd otadung vepov 20 m. H péon amdotaon tov motapmv givar 4 km.
Znteitol 0 ava YMOUETPO TAATOVG d1novpevog 6YKOG vEPODL GE YPOVO EVOG UNVOG.

1.4."Eva vm6 mwieon vdpo@opo oTpdpa, méyovg 25 m kot e0povg 2 km, €yt vOpaLAKT ay®OYOTNTO
k=107 m/sec. Avo myadio mapatipnong A kou B améyovv 0,5 km katd pikog g porg. To @optio
610 A gival 100 m kot to eoptio 610 B 85 m.

o) [Tolog cuvolikdg GYKOG vEPOD ekpEEL O10 LEGOVL TOV VIPOPOPOL GTN SIAPKELD EVOG £TOVC;

B) Iowo ivar to poptio o€ mnyadt wov anéyel 150 m omd 10 A kou 350 m amd to B;

1.5. Avo onpeia gvog vrd mieon vopoopéa Ppickovtal og KaTaKOpLEN ardctact). To TpdTo eivat
150 m kétw amd 10 eminedo g OGhaccog Kot To Ao givor 120 m kdt® amd to eminedo Tng
fdhooooc. H mieon 610 mpdro onpeio eivon 10° N/m? kot o poptio mieong oto devtepo eivar 50 m.
IToto elvar to 0Akd Qoptio og kdbe onpeio; YTAPYEL KOTAKOPLON GLVIGTAOGCH PONG KoL O Eivat M)
31ev0vvon g; (Tukvomta vepod p=1000 kg/m® kot g=10 m/sec?).

1.6. & vV3poPOPO GTPOLA Thyovg 5 m kot empavetag 1 km? 1 otdOun Ppioketon oe PGBog 10 m
amd TV empdvera. Metd omd dvtinon 100.000 m® 1 otéOun éneoe kotd 1 m og 6An ™V ékToon
Tov vopopopéa. [Towa eivor n amobnkevTikKdTTO TOL VOPOoPOopEa; Tt TOTOG VApoPopéa lval Kal
yioti;
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