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TPOAOIOX

H rapoboa Sinlopatit spyacio pue titio « Edapinéc kot Yopoyewloykés — Yopoloyikés
covlikes dioovs Ipiton» mpayuaromoujfnke ota miaicie tov Metantvyiaxov
Hpoypéppatos Erovddv tov Tevikos tutjuaros oo kiado «I ewloyikd kar Atpocpaipiio
Hepipdliov na to Zyediaouo Epywv Yrodoujon.

Apyixd Oa 1§0sla va exppdow Bepudrares evyapiorics otov Empfiinovia Avaminporty
KaOyyntip tov I'ewmovikos Havemoryuiov Abnvov Zrauary Iedpyio, yio tqv sokaipia
OV HOv E0(GE VU EKTOVIIGL THY EPYACIO. GUTI, THY TOAVTIHY TPOGPOPE YVAGEWY GTO
avrixeiuevo s Yopoynueios, Ty cvveglp kabodynon kar mapaxolovnen tov Oiparog
KaOhS Kal Yia TIG E0CTOYES TUPATHPHOELS KATA TI GVYIPAPH THS HEALTHG.

Xty auvégeta Oa 1#0sia va evyopiotijow Oepud ta vmblotma péAn THS TPYHEAODS
eéeraotinic empomns tov xalnyntii I'vdptlo Ev@bpio war tov Emixvovpo KaOyynti
Zepéln Koveravrive yia ty ovpustoxl tovs. Idiaitepes evyapiotiés Qo 1j0cia va exppdow
orov Enixovpo KaOnyntii Zepéin Kawvoravtive, yla 1o apépiato evotapépov alld kal tig
ToABTIHEG COUPOVAES TOV, KA’ 62N T JIGPKEIR EKTTOVIIGHS GUTHS THS Epyaciag.

Ocwpd vroxpéwen vo ekppdow TIC OeplOTATES EVYOPIOTIES POV Gt 6AOVS 0GOVS uE
omoovONToTE TPOTO GUVEBAIaY 6TV 0AOKANPWEI GVTHG THS EPYOING KOl E10IKOTEPA:

Zro npocwmiké tov Ildprov, yia tic molvtiun fonbeia kol TIS yprjowyues mAnpopopies Katd
TH OEIYHATOANWIN TV JEIYUATDY VEPOD.

Xov Hapnardy Kwveravrive, vmowijpio didéxtopa, yia tqv kalbodiynen kai to S10pKES
EVOLAQEPOY OTIC EPYUCTHPIOKES HETPHOEIS TWY EOAPIKAY SELYUATMV.

Zrov vroynpio diddrropa Kapopoveaisi Ocddwpo yia tiyv foijberd tov oto meipapatind
HEPOS TV E0APIKAOV AVIAVTEWMV.

Zqv ayanyti) eidn kol perantvylakli cvpportitpie. Kaiopoipy Aonacia, yio tn guixij
aTubopaipe Kol cvvépyacia Katd Ty OIGPKEIR TwV OElyHaToiqyidy kalds Ty
EPYOOTIPIGKDV AVEADGEWY.

Zrovg piiovg pov yia v nbkij oTipicn Kal TIS TaPATHPHCELS TOVS, Kabds eniong Kal
Télog, éva HEYGAO EVYAPITTH GTHY OIKOYEVELD MoV oD ue forjdyoe mokiloTpdmwe pe Ty

0VGLACTIKY Kol TRV NOIKH COUTAPAoTact] THS OE OAN T JLGpKEIQ THS HEAETIC GUTHG.



- IIEPIAHYH -

H nepoyn perémg, 1o Ildpro Iepifuriovrikng Evaicfnromoinong «Avidvng Tpitongy,
svromiletal avapesa otovg Afpovg Thiov, Ayiov Avapydpov kot Kapatepoh. Amotehet
TUNpe £vOg peyadbrepov ktipatog 2.500 otpep. yvootd wg «ITopyoc BasiAicongy.

Bacwxog 616)05 g napovong epyaciag etvar n puedétn tov védTvay Kal sdapikdv topoy
tov Iaprov IleptBarioviikis EvatoBnronoinong kabdg kat tg nepifdirovsug meptoyic tov
[Tvpyov Bacikioong. Zxondg frav va ektiundei n modtnré tovg kan vo. Sromotodel av Kot ot
mow éxtaon ot avBpomives Spactnpiotnres (eotikd Avuato, Soppoég omoyevTIKOD,
KonTipla) £x0Vv emnpedoet TV TOOTNTA TOVG.

H meproyn nerémg dopsiton and 1o svomua 1ov Tetaproyevdv kat Neoyevdv oympaticuoy.
To obomnue autd amotedeitan amd oriovPiakés amobicelg mov kodvmrovy TV mESIVH
repoyf (upyiAhoappddon vikd, Gupol, KpokoAOANTOMES Kol yeviké unyevikd 1CApaTo
TOKIANG KOKKOpETPiag) Kol mpoipyoviar omd TN Hetagopd wkon amdbeon Tov vAKbV
diPpwong tav veoyevav amobicsov g Aoeddoug {dvne. EZtovg AOQovg NG MEPOYHC
EPELVEG OVATTUCCETAL N VEoyevig oelpd WNHOTOYEVOY TETPOUATOV (EVOAAIGGOUEVD
oTpdpata Apvaiag aong papydy, apyilov Kol youutoy e tapepBoréc kpokuhomaydv).

O mpoxtikd ehebBepog vipoopéog avanticoetor otovg Tetaprovevels kot Neoyeveic
oynuatiopods  cvpmeprapfavopévov tov  povdda  amocabpidoswe Tov  Abnvaikdv
oyloToAiBav.

H agi6hoynon g mowdmtag mpaypatononifnke pe TV EQUPLOYH TOCOCTIKOTOMUEVIS
neBédov afrordynong moTikdV SaKThv.

270 gpoviko dwbotnpa 22-23/07/2010 npaypatoromiBnke detypatornyio oxtd amyadidy otov
TEPLETPIKO aoTikG 1670 Tov ITdprov kat 1 eviog tov IIdpkov. Ot mepapaTiKéG HETPHOELS
OV TpayUaToTomnKay ATav 0 TPOCcOOPIGUOG SEKTOV TOWOTITAG VEPOD ORMC GUTTKOYNUIKES
TapaueTpol aAra Kai Tuydy ynukég empPapbvoets, opropéva Bapéa — tofikd ototyeia.

ATO Ta GTOTELEGHOTA TOV AVOADCEOV TPOEKLYAV CUPTEPACHUTO OV GEOPOVSAV oTNY
TOWTNTA TOV VAOGYEIOV VEPOY Kol Ta emineda ovykevipdoeny tov Bapéov petdilov. Ta
vepd Tadwopifnkay pe Paon v rapovcic TV KUPWOTEPOY OVIOVIOY KOl KaTIOVTOV. Ao
TV 0§l10A0YNOT TOV LEPOYMIIKGOY KUTAEEDV TPOEKVYAY TANPOPOPIES Yia TNV TPOEAevoT) TV
VEPOV KL TIG PUOIKOYNMIKES diepyaoies mov ovpfiaivovy otov vdpopopéa.

Lt nolotiki] cdotacn tov vipopopée amokalimteton 1 emPdpuven ond avBpwmoveveic
emdphoeic. H emPdpovon avt exdnraverar pe Tig VYNALSG GUYKEVIPAOGES TOV 1OVIWV

xAmpiov, vitpikdv, Beikdv kal poopopikmy.



O onpovtikotepsg vepPloels Tov opinv mooydmrag ue Paon my Odnyia mg Evpanaikig
‘Evaoong 98/83 mapatnphifnkav oto vitpikd wdvta (89.2 mg/L). TToAd tonkd nopoveidoinkay
GLYKEVIPMOGEIS Papémv petdhiov mov EEnepvody TIG OVAOTUTEG EMTPENTEG TIHEG TOCIHOTNTAG
¢ odnylog.

To oaoPéotio kat to payvicio Eemepvodv 10 50% tov cLVOAOL TV KaTovViov. Evod, ta
yhwplovia kot 1o o&vavBpoakikd Eemepvotv 1o 50% tov GUVOLOL TV AVIOVTOV.

Ta dsiypote vepod avikouvy otoug tomovg(a) Ca-Mg-Na-HCO;-C1-80, (B) Ca-HCO; (y) Ca-
Na-Cl (8) Ca-Mg-HCO;-Cl (g) Ca-Mg-Na-HCO;-Cl. H &ddivon tov acPeotim kot tov
Sohoytitn eivan vévBuvn Yo TIg aVENpéVeg TeplekTikoTTEG TV vepov oe HCOS, Ca™*, Mg™".
O1 oyeTiKd OpOS VYNAEG CUYKEVIPAOOELG TV YAmplovioy, kol v Deikdv vo oyetileton pe
mv didhvon vrokelpaTikdY eBamopiTikdy aAITOY, TOV TPOPUVMOS CLVVTAPHOVY EVIOS TV
NEOYEVOV GYNUOTIOU®Y TG TEPLOYNC.

H a&ordynomn g motdtnTas Tov £8Goong Eyive LE TN Xprion dEKThY mo1dTnTag £ddeovg. Ot
deiktec ovtol sival wokKopeTpukh/unyaviky ovotaon (soil texture), pH, niextpiki
ayoywédtnro (EC/Electrical Conductivity), vypacio eddgoug (soil moisture), opyavikr ovocio
(SOM), avBpakiko acPéotio (CaCO;) kabmg kar toxdy ynukés emPapiveeg — Papia
puétorho (heavy metals).

To sdagikd delypoto mov mapbnkav NTov TEvte ava dapiki {dvn (révte ot npodtn pe 0 —
15 cm Pabog xar tévie ot dedTepn pe 15 — 25 cm Padog).

To pH twv edagdv mpocdidet aikolkd yopaxtipa. Ao amoyn NAEKTPIKAG aymyHOTNTAS
dev mapovoidlovv kivbuvo aiatotntag. Ta edden yapoxtnpilovral acPestodyo yopic va
gnnpedlovy v guvoikf avamtuén Ttov velotdpevev KeAdepyeudv. To péoa mocootd
vypaoicg Ppiokovial kGt omd 1o onueio papaveng. Ta Popéa pérodho dev aviyvevlbnkav os
GUYKEVIPAGELS (VW TOV OVAOTATOV EXITPETTAOV EMTESOV GT0. EOGQN COUQ®VA HE TV 00nYia
EU 86/278.

IIpokswévoy va damotmbovv toydy oyéoetg petold tov Popéov petdiiov kabbg kol avtdy
pe TNV opyaviki ovoia, ypnoyomomibnke n avdivon cvoyétiong (correlation analysis).
YrohovioOnke o ovvreheotig ouoyétiong katd Pearson (Pearson correlation coefficient, r) pe
m ¥pRon otutiotikob moakétov StatPlus. Awmotdbnke Betiky cvoyftion tov Papénv
petdlov Cd, Zn, Cu, Ni pe ta o&uvdpoleidia Fe-Mn, petadd tov Cu-Cd, Cd-Pb, Ni-Cu, Cu-
Zn ka1 g opyavikng ovolag pe Pb, Fe, Cu.

Topumepaouatig, To TOWTIKG YOPUKTHPIOTIKG Tov efetacBéviov vepov ta kabiotovv
aKaTéAAnha Yo avBpdnivy katovaimon aAld KatdAinid yio dpdgvon yopwov tpacivov.
Ooco apopd oto sfetachivia eddon, dia ta dslypota eppaviCouv évav mowotTikd deiktr,
(edapikn vypaoia), ce yopnid emimedo dnuiovpydviag un evvoikég covvBfxeg ywo v

avamTudn TPacIveY EKTAsEMV.



- ABSTRACT -

The studied area, which covers 1.000.000 square meters, is located among the municipalities
of Ilion, Kamatero and St. Anargyroi, Antonis Tritsis Park of Environmental information &
Sensitization. The studied Park is part of a bigger plot of 2.500.000 square meters that was
also known as the Queen’s Tower.

The aim of this study is to evaluate the quality of groundwater and soil and investigate the
extent to which groundwater and soil quality is influenced by natural geochemical processes
or by human activities.

The examined Park and the surrounding area of Queen’s Tower is characterized by rapid
population growth and the precence of various manufactures, cemeteties and surrounding
places for Sanitary Burial.

Agquifer is found in sedimentary terrain of recent geologic age (Quaternary deposits).

The plain of the area is a sub-basin of Kifissos drainage basin.

Groundwater samples were collected from eight wells during the period 22-24/07/2010.

The assessment of groundwater quality was performed using indicators. These indicators was:
temperature, pH — Redox potential (Eh), electrical conductivity (EC), dissolved oxygen (DO),
Ca’", Mg", Na*, K*, HCO5, CI, PO,, NO;, SO.,> and heavy — toxic elements (Cd, Pb, Ni,
Cu, Zn, Fe, Mn).

The main results obtained from this study are the following:

= High concentrations of nitrate (exceeding the EU 98/83 quality standard of 50 mg/L) were
found in groundwater probably from human activities.

" Calcium and magnesium are the major cations in groundwater exceeding 50% of the total
cation sum. In some wells of the examined area increased Sodium concentrations were
found. This is, probably, a result of ion exchange processes.

® Bicarbonates and chlorides are the major ions in groundwater exceeding 50% of the total
anion sum.

* Groundwater was classified, according to the predominant ions, in four water types: Ca-
Mg-Na-HCO3-Cl-S04, Ca-Mg-Na-HCO3-Cl, Ca-Mg-HCO3-Cl, Ca — HCO3, Ca-Na-Cl.
The increased calcium, magnesium and bicarbonates concentrations were found probably
due to the presence of calcite and dolomite materials in aquifer. But the high
concentrations of chlorides are probably related with residual evaporate salts.

= In general, heavy metal content of groundwater was low. Although some violations (Cd,
Ni, Pb, Mn) of the EU 98/83 quality standards were observed. High concentrations of
cadmium (exceeding the EU 98/83 quality standard value of 0.005 mg/L) were found for

all wells.



Soil samples were collected from two soils zones with five replications from each depth of 0-
15 and 15-25 cm. The geology of sites sampled includes Neogene and Quaternary formations
and deposits.

Soil quality was assessed using a set of physical, chemical indicators. These indicators were:
soil texture, electrical conductivity (EC), pH, soil moisture, soil organic matter (SOM),
calcium carbonate (CaCO;) and any chemical violations-heavy metals (Cd, Pb, Ni, Cu, Zn,
Fe, Mn).

In general, all samples had one indicator (soil moisture) outside the target range for soil
quality.

The percents of calcium carbonate in two depths are >10%, without affecting the
development of Park’s crops.

The low nutrient levels (Cu, Mn, Zn) were observed in soils.

Total heavy metal content of soils was low according to the EU 86/278 for heavy metals in
soils.

The correlation analysis was used for determinate any relationship between heavy metals and
between them and soil organic matter.

The correlation established between Cu-Cd, Cd — Pb, Ni — Cu kot Cu — Zn Cr total content
suggests its common origin through the fertilizers. The correlation between Cd — Pb could be
also due to vehicles emissions, lubricating oils and/or old tires.

Furthermore, iron and manganese oxides were the soil components with greater effect in the
correlation of heavy metals (Cd, Zn, Cu, Ni).

Correlation analysis between metals and soil organic matter indicates significant positive
correlation. Especially, in soil zone 0-15cm: SOM vs. Pb - r = 0.81 and in soil zone 15-25 cm:

SOM vs. Fe -1=0.79, SOM vs. Cu -r = 0.76.



1. EIXAT'QI'H

LKOTOG TNG TEPOVCUG HEAETNG EfVOL (IOL YEVIKT] AVOGKOTNON TOV TOL0TIKOY YUPUKTNPIOTIKGY
TOV VOOTIKOV Kot €daQkdy mopwv g €ktaon Tov IIupyov Baciioong — Ildpko
HepBarrovrikiy EvatcOnronoinong mov Asitovpyel wg vmepromikde mOAOC avayvyig Kot
TOMTICTIKOV AEITOVPYIOV OE Uil TOGO EVIATIKG AGTIKOTOIMUEVT TEPLOYT].
H mototnta tov vrdyeiov vepdv apyioe vo yivetat aviiksinevo pedémg dtav supaviotnkay
évrova mpofinparo vrofdbuiong ardid kat phmavens Tav vepdv. To vIdyeto vepd amoTeAovY
£Va STHAVTIKG VOGTIVO TTOPO.
To «mpdovor otig moAelg amotedel évav omd Tovg onpavikdTepovg deikteg mov Kaopilovy
mv oo g aotucs Lwtfe, H xatdotacn o1ig ehAnvikég moAelg 660V agopd Ty vmepén
x@pov mpacivov dev eival kal ot oxEon He TIG EVPOMOIKES, UPOD 0 SoUNUEVOCQ YDPOG
vreptepel Tov gAetBepov.
H vrofdbuon mg mowdtnrog {wfig oto peydha ootikd kévipa ouvoéetar Kot pe gils
MEPLOPICUEVES EKTAGELG AOTIKOD TPAGIVOL KUl TNV ATOVGTa ENAQHS IE TO QUGIKO TEPBGALOY.
‘Ero kat oty Abva, 1 Eddenym mepiodloviikod oyedoopod dxel odnyioel oty EAkeyn
KOpOV TPuoivoy yia Ta dropa kabe nhikiag. Enopévag, 10 aoTikod mpdowvo og pia mokn wov
™ pootilet N cvpmieon Kol 0 KoTaKeppATIoHOS TeV shedfepav ydpov, avayvopiletal ¢
kuptapyo kot Cotig onuaciog yio ™ Swtipnon tov uoikod mepiBdilovios péoa o
TOAN.
H avtiAnyn g aeipopikig avantuéng 1 g 0IKoAOYIKAG OGS AvaQEPETOL o GTPUTIYIKY
TOL UMopEL vl tALGEEL TIG 0pVNTIKEG EMITTMOGELS TOV aotikod mepipdilovtog (Heidt and Neef
2008). Avtr ovvifog repilauBdvel ™y erava@opd Tov PuoIKoD TEPIREALOVTOS pésw. oTIG
TOAELS, BLOTL TO MPAGIVO TPOGPEPEL ONUAVTIKEG OTKOAOYIKES A&tTOLPYiES Kal VRNPEGiEg péca
GTOV AOTIKO 10T, 01 07oieg TPodyovy TV modTTa TG (eng Tev avBpdrov. H avénon mg
KUKAOQOpiog TV oxnudtay oTig modeg kot M avénon g Beprokpuciag oTe 0oTIKG Kévipa
0L HOVO KaTAOTPEPOLV TO MEPIPAALOV, UAAG CUVETAYOVTAL KUl KOWVMVIKEG KO OUKOVOMIKES
emmtdoels. Ot pikpég arhayés (m.y. Sevdpoputedoeis, dnpovpyio mhpkav, ovortdy ybpoy,
LOATIVOV YBPOV) GTO VIEPYOV AOTIKG MEPIBAALOV, HTOPOUY VO GUVEICOEPOLY GTLAVIIKG,
OTIV EGOIKOVOUON EVEPYELHG GALG Kot 6T Pedtioon Tov pikpo-kAipatoc (Fezer 1995).
To mapro mepiarioviiknig evocbnronoinong «Avidvng Tpitones amotehel TPUYLLOTIKN
6aon oto vnoPabuopévo mepiPadiov g dvtikng AbRvag. TvpuPdiiet Tavtdypova otV
1



nepiBorioveicy] gvaioOnronoinen, evnuépmon kol ekmaidevon TV moMtdV pe Kdbe
TPOGPOPO KL SOYYPOVO HEGO, LE TNV AVATTLEN SPACTNPLOTHTOV £VIOS TOV TTEPKOL CARG Ko
ektog avton. Ol TPEOLVEG EKTACELG TOV LmpeTodV cav (hveg Siuomopds yio TOAAG &idn
Yhopidag Kot mavidog Kol GUVEISEEPOLY CTHAVTIKG otV avgnon ¢ PlomotkilomTag oTig
nOAELC.

‘Eva épko dev efvar amhd o, «umoheippatay vog @uotkod tomiov adhd Evag Xhpog mov
Snuiovpysitar yio va «covavmbodvy kol va kovormomdody KowmviKEg Kot WuXoywykeg
ovéykec. H amooydinon Kol yoyoyoyio TV naidiiv, Tapapuével £vVog ond To0g TpOTUpYIKoUs
Adyoug o ot GvBpmmot p1oionolody To TAPKO.

EnMop&ves 1) cuvTAPNON TOV KPIVETHL arapoiTnTh Kol [t EXITUXNUEV CUVIAPNOT TPENEL VO
avtamokpiveton otig peraforéc TV QUOWKOV yvmplopdtoy Tov. [ ovtd ko Kpiveton
OmOPAiTTOC © GUOTNUOTIKOG EAEYXOG KOL KOTAYPOOT THG TOWOTNTO. TOV VIATVOV Kol
£3aPIKOY TOPWV OTIG TEPLOXES TOV GLVICTOVV TO ACTIKG mMpaovo. Ze avtd Ou goTioovpE
géetdlovioe ™V mepittwon Tov mpkov mepiPodloviikiy gvaichnTomoineng «Avidvng

Tpironoy.



2. 'ENIKA XTOIXEIA

2.1. I'e@ypo@ikt enOKOTN 0N TEPLOYY] HEAETNG

lewypoagikd n éxtaon Ildpko IMepiBarloviicic Evaiotntomoinong «Avtadvng Tpitongy,
ovapeoa otoug Afpovg IMov, Ayiov Avapydpov kar Koaporepod. Amotedel tpipa svog
peyoAdTepov ktuatog 2.500 otpep. yveotd wg "Tlopyog Basidicong". Bpioketat oto Bopero
Gkpo g Agkavng amopponis tov Kneiood (vmokexdvn Iepiotepiov) and tov onoio OTEYEL
600u evd TOAD kovTOTEPQ TOV StépyeTan To pépa Aosiwv, To omoio cuvavte tov Kneiod o1
Béon Tpewg I'épupeg, oynpatiCoviag tpiynvo oto kévipo Tov onoiov Ppicketatl to népro.
Avtika ko Bopelodutiké oprobeteital and 1o Opog Arydrsm, Popele wmd 10 Gpog Mapvnba
evd ovotodikd kot Bopeloavatolkd opiletat amd AOPOug Likpod DYOLETPOV. AvaToAlkd n
vmoAexdvn ovth opobereitar and tovg Neoysvelg Adgovg g mepoxfic tov ITopyov
Baotiioong.

H 0An éxtaon, tpryovicis poperg meplopiletal and Tig G1ONPOSPOHIKES YPUHPHIES TOV TPEVOD
mpog Aapia kot ITehomdvvnoo kat omd tovg 0dwolg GEoveg mpoc Mevidt ko Dvdn. X

cvveyela mepPBaileTal amd cuvey] Kol TUKVO OIKIOGTIKG 1GTO KATOTKLOY.
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2.2 Iotopwka orovysio — EEEMEn

2.2.1 T'evika

To Iépxo Hepiforroviikng EvaisOnronoinong «Aviavng Tpitongy, avilesa otoug Afuovg
Thiov, Aylov Avapydpav kot Kapoatepod. Amotekel tufpo evog peyakbrepon kriporog 2.500
otpep. (Yvwoto wg "IIopyog Basthicong") mov eixe dwopopewbet kotd mv OBavikh nepiodo
oe [potvmo Kévipo Mewpyiag & Kinvorpooioc.

Ot evépyeteg yio ) dnpovpylo evog odyypovov mapkov Eekivnooy to 1987 ko o tehevtaia
xpovia m Tokiteia mpoydpnoe o1V VAOTOMON CHUAVTIKOVY EpYaV SIaUOpE®ONS TOV XHPOL.
To vypd otoygio tov yloxdv vepdv, omdvio omv Attikd, avadsiybnke oe kvplapyo
YOPOKTNPIOTIKG TOV Tomiov pe T dnpovpyia cepdg tegvdv Apvav. Etot, 1 otkoloyikr
ogio Tov KTpoTog mov &fxe yMtdost amd ™V 10onEdmon ™G peyahovmolng Eywe aKop
peyaAdTepY TposeAkvovag véa idn aypiov (bhov.

ZAuepa, o ITapko "Aviavng Tpitong" éxet éxtoon 1000 otp. (£41 opég peyoditepo amd Tov
Efvikd Knmo) wot omotehel éva and ta televiaie xotopvye dypuag {ofg 610 aoTikd
nepifdirov g ABnMvag. MEAn g Eiinvikng Opviforoyikig Etaipsiog, v televtaic
dekaetia, mapatnpodv to movAd tov TMdpkov ke £xovv kataypdyer 168 Stopopetixd &idn.
Dvriofora dévipa, medka kol GAAG KVOQOPY, oypOTIKES KUAMEPYELES Kot KOAGMIDVEG

o@OLovv amd Con, 1dtuitepo Katd ™ HETOVAGTELOT TV TOVAMGY (Www.ornithologiki.gr).




2.2.2 E&EMEN g TEproxng

Ortav 18pdbnke 10 «Kripe Bactiicongy, g mpdTuno eKmaidentikod aypoKtnpe ydpw ot
1850 amd t BusiMooa Apeiic. H evpbtepn meproyn tov froy kabapd Yenpyikh Kot KGAVTTE
TIC aVAYKES GE GyPOTIKG, TPOTdVTR TNG TOTE WIKPHG MOANG TV AINVAOY Kal TV OIKIGHOY TOV
Bpiokovtov Sidomaptot oto Askovorédio. Inpepa, kol kuping kbt omd TV 7ieon Tov
PEOHATOC ECMTEPIKNG LETAVACTEVGNG TV TPOTOV HSTOMOASHIKMY SEKAETIOV, OL OKIoHOi
ovtol éxovv enextofel og Bubpo vo koAVTTOLV pE MUKV aoTikd 10T6 6An Ty TEpiBdAiiovca
£KTAOT TOV KTANATOG, ue povn ekaipeon to napakeipevo TpMpa tg wioxmoiog Lepriepn mov

nopapével Kakhepyodpevo.

O IIopyog Bootdioong amoteieitar KoTd
pEYGAO UEPOC Omd  QLOIKOVG TELVKOPUTOVG
LOQOLG KoL OpyavmpEVES BEVOPOKUAAEDPYELES,
Kupimg EAOOEVTPOV KOl  (PUOTIKOJEVIPMV,
7oL TOL TPocdidovv afioroy mepPaiiovTikn

vrdoTOoN Kot puotoyvouia.

Meydia Tpfuote TOL giyav Katd koaipovg mapaywpndel o Snpodciovg N MudNHOSIONG
Kowavikovg @opeig, omog 1o Zdpe EAMfvev Ilpockénev (ZEII), 1o Efviko Topuupa
Nedmroc (EIN), 1o ‘IBpopo Avamfipov Iaidev (IIKIIA), v Teviki I'poppoteio
ABntiopod (ITA) kar o Yrovpysio Cewpyiag. Ot mapondveo @opeig, miny tov EIN, dev
310ty 0EIOMOYEG EYKUTACTAGELG OTO KT Kal £TG1 &yive duvatdv, To 1992, va apbei avtdg
0 KoTOKEPHOTIGHOS Kl va mopayopnfel eviain n éxtoon otov Opyovioud Abfvag, katd
¥prion, Y1 Ty Snptovpyic KowoXPNOTOL O1KOAOYIKOD TapKOVL. ZTnV MEPIPETPO TOV €0V
napapeivel opiopéveg KOWOOEAES xpfioeils (oyoAeio, Ppepokopeia K.AT.), TOV KOADTTOLY Tig

OVEYKES TOV YEITOVIKGOV SV kat Tov Aekavomediov yevikotepo (www.parkotritsi.gr).



2.3. Anpoypagikd — oikovopkd otovygio

H gupitepn meproyny [Iopyog Boothioong, sivar pio peyéAn éxtoon tov Anpociov, mov
Pploketan oto dutikd pépog tov Askavomediov g Attikic. Xto SuTikd Askavomnédio, mov
duakpiveton amd to vmoérowmo woTIKO GLYKpOTNUe Le Tov motapd Kneiod (omig oxbec Tov
onotov Stépyeton 1 Ebviky 086¢ Iepard - Abnvdv Acpieg) oteyéletar ofuepa 10 25%
nepimov tov TANBVGHOD TOV UCTIKOY CLYKPOTHUATOS, KUPIOS TO EPYTIKO TOL SUVOUIKG Ko
HEYGAO HEPOG LIKPOUEGEiDY BOTEXVIKDOV ETEPTOEMY KL EUTOPIKAOV KUTACTNHETOV.

H paydaio adénon tov minBuopod tov Aekavomediov v teksvtaio skatoviaetia siys oc
OMOTELECLLO. TNV GUVEXT GVaPYN ETEKTAOT TOV ROTIKOD 16TOD Kot THY aVALEIEN AELTOvpYIdY
610V 1810 Ydpo. [updrinie évtovn Ntav n vroPaben Tov Pustkol TepPéiiovioc.

Ztov mapakdre nivaxe diveton n e&EMEn Tov TAnBuopod TOV dHpeV g AvtikAg ATTiic
ocbpgwvo pe 1o ototxeia g EXYE oamd v omoypagh tov 1971 éac kot Ty TeAevtaio

amoypoet] tov 2001.

IMivaxag 1: ECEliln ndnluoped twv dijpov Avnikts Arttirijs

IIinBvopog | IIinbuopég | IIinbuopdg | IinBuvopdc
Afjpog 1971 1981 1991 2001

Ay.Avapyvpor 26.094 30.32 30.62 35.072
[Tetpovmoin 18.631 27.902 38.154 24059
Taov 52.217 72.427 78.029 85.572
Ay. BapBapa 26.409 29.259 28.447 31.354
Xaidapt 38.121 47.396 47.882 48.494
Arydhew 79.961 81.744 79.56 7ERLT
Kopoatepo 11.382 15.593 18.759 23172
Iyyij : EXYE

O cvvohkdg TAnBuouds kal Tov oxtd dMpmv Tapoveldlel otadiaky abénon My TeAevtaia
Tpraxovraetio katd 35% mepinov, amd 371.228 xotoicovg to *71 oe 499.883 katoikovg to

"01 é&xovpe dnAad avénon tov TAnBuopod Katd 128655 katoikovs.



E§éMén mAnBuouod rwv Shijwy Autixrc Arriiic

MnbBuopds 1971 8 Mnbueopds 1901 & NinBuods 1991 O NAnBuopdg 2001
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e 1: Efé].rfq ainBvapot Twy J:ipcév Avnirijc Atk

Am6 1o otoveia g amoypanc cbuewve pe Ty EXYE mpokvntel 1o cvpnépacua 0Tt 1
TASLOYNQIO. TOV URUCYOMOVUEVOY OROPPOPATOL OO TOV TPLTOYEVH] TOMED TOPUYMYRG
OTUEGVOVTOG CNUAVTIKY adEnon katd ) didpkela Tng mepddov 1991-2001. Zvykekpipéva
70 1991 o1ov TprToYEVH] TOMéR Gracyokodviav 54,2% evd 1o 2001 to avticToro moc0oTO
ovirls oe 62,8%, kataypagovtag ovénon 15,9%. O devtepoyevig Touéag Kot aPe ™)
devtepn Béon pe m0c0oTH amacyoAnong 26,5% 1o 2001 évavt 31,2% to 1991 enueidvovtog
peimon 15,1%.



2.4 Kaloyn - Xprion yneg

Méoa otn mepioyf] 1oV aoTikoD 16700 TNG Aekdvng drakpivetor 1 extotiky {dvn yprong
pnTpomoAtTiKol yapoakTipa Omwg elvar 1 gupdtepn meployn peréng [Mopyog Boasihioong ko
T votie mwpovn g ITapvnBag, mov éxet yopaxkmpiobel wg Tormio ISidurepov duoikod
Kérdovg pe v v’ ap. 25638/1969 andeaon tov Yz. Tewpyiog kon éxer evtaydei oto
Evponaiké Aiktvo Tlpostutevpévav Tepoydv «NATURA 2000» pe kodikd GR300.000.1
(Odnyle 92/43) ko og Zovn Edikng Mpootaciag (SPA) v tv mpostusio. opviBomavidog
(Odnyia 79/409/EE).

Evtog Opmg tov mepryplupatog Tou Opevov 0YKOu 1o Atydhem 1 TIC ROPLOEC TOV
gvromiCovial ddonapta TOAAUmAEG £131KEG YPNOELS, OV YEITVIGLOVY GUECH HE TNV TEPLOYH
pergng, XYTA Ave Awoclov — dulic — Zyotod kot Ztafpudc Metopoptoong
omoppippdtay, eykataotdoslg OAAY, Blopnyavikés meployés. Enfong eviog tng meployic
peréng Aertovpyét avetortxd tov ITépkov To kopntiplo Ay. Avapyipev - A. Anpokpatioc.
e YEVIKEG Ypappég ol diapopeg katnyopieg kGAvyng — xpniong yng g Aekavng stvar ot
axoAovBEC:

10% yopaxtnpilerar and tn karnyopio: meployn mukvig dounong. Tlpokeital yio meployc pe

ToAAES KuTo1KiEg, mov Bpickovrol oM KOVTH HETAED TOVG Kot Sev vidpyst kaBdAov TPdovo
oe Kaveva onueio g meproyns. Eniong, Sev vmdpyovy kaBokov oxéivntot yhpot HeTald Tov
omitidv. O1 3popot etvor ac@aAtooTpopévoL Kot 1 KGAvym pe Katotkise ayyilet o 100%.
20% yapaxmpiletar and ) kotnyopio: meployf] apamic d0unone. Xe vt TV wEPOXH
VIGPYOVV OPKETEG Katowkies, MOAAEG amd Tig omoieg Ppiokoviin oe andotucn petald Tovg
(dev epamrovtal). Yrapyer Afyo mpaotvo, kuping Adym Tng andcteong Tov omtdy Kol oe
opiouéva onpeie VEGPXOLY akdAvnTol xdpot, sivar dpwg neplopouivIg ExTacng. Ze avth
™y mepoyn ot dpdpot eivar acgoitootpopévol. H kdivyn pe katowkisg ektipdron 6Tt
avepyetat oto 80%.

5% yapoxnpiCeton and ™ xatnyopia: meproyn) oAb apamg d6unone. Mpdketrar yia meptoyn

oV omoia ot katowkieg o€ oxéon ue v éktaon efvon Alyeg kon Bpiokoviat Sieckopmiouéveg
G& OPKETH amOcTACT 1 Wit amd v GAAN. Ymhpyovv apketd akdhivmte onueio Adyom tng
OTOGTACNG TOV KATOWKIOV Ympig Spwg ver vidpyet apiketd mpdowo. Ot dpdpot g meproyic
glval aoQUATOCTPOUEVOL KOt 1) KEAVYN HE KOTOWKIEG eKTINGTOL OTL avépyetan oto 40%.

9% yapoaktpiletor and T katnyople: akdivmm zwepoyn M /kor pe apoi) PAdotnon. H

nepioyn) avty Ppioketon o xatoumpévn Cdvn ko pmopei v eivar medwvi, yopic dpog



Kovevog sidovg kdhoym, Snhady xwpic karokieg i mpdowo. Tty katnyopic cvth aviKouv
KoL OPEVEG 1| T)HIOPEIVEG TIEPLOYES TTOV
&yovv Bopvaon PAdatnon.

2% yapaxtnpiletol and ™ Katmyopic: mpdoivo o GoTIKA neproyn. TIpoxertat yio xdpovg

HEGE 0TIV QOTIKI] REPLOYN] OTOVG
omoiovg oVGIGTIKG dev LVIEAPYEL Kopia katokia. Etvan medvég mepioyég 1 pkpoi Adgot
OV KOADTTOVTOL OTOKAELOTIKG LLE TPAGIVO.

0% yapaktnpiletar and ™ kernyopie: meployn apamg déunong pe mphotvo. L& avT) MV

TEPLOYN LIGPYOVY OPKETEG KUTOIKIEG

dlaokopmicUéveg OE KOmOwWL OmOGTOON HETAED TOLG, ZNUOVTIKG T0C0GTO TG MEPLOXNS
KeAOTTETOL Ond wphowo to omoio Bploketal SlCKOPTICUEVO GTOVG YAOPOUG UETOED TV
korowkidv. H meployfy €xst ac@oAitootpouévovg SpOUODS Kol 1 KGALYTM HE KaTotkieg
avépyetat oto 60%.

54% yopakmpietol and t katnyopia: akdAivma 1 / kot pe oapoar Bouvddn Brdomon

nuopevn 1 opewvi] eptoyn. TIpoxeitar Yo opewvég 1 NIOPELVEG TEPLOXEG OV £XOVV KGO0

VYOpETPO KOl Bpickoviar oty mepLpépela Tng kutotknuévng Lodvng. Aev vdpyovy Kaboriov

katowciee, aAAd povo apatn Bapvdén Bracton (Aviwviov B., 2002).

Nepioyy Tukwig Bounang
10%

Mepioyr apaifig dopnong

20%
Axahutn ffken pe apaif
Bauvibn PAdoTnon opevi
N nuiopen
54%
Mepioyn ToAD apaifig
8épnong

5%

Mpdovo oe aoTikr TEPIOYT
2%
Akl fifkan HE apanr

BAGoTnan
9% Mepiox apaiig 56unang
UE TTRAOIVO

0%

Zyfipa 2: Hocoatiaia katavoulj xpHoewmy yyc Aekdvys vdpoleyikis Aekdyne meproyn pelétns.
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3. TEQMOP®OAOTITA

3.1. Mop@olroyia,

H avaioon tov poppokoyikév yupakmpiotikdy ompixnke ctov pop@oroyikd yéptn g
vmoAekdvng  tov  Knowoood - vmokexdvy IMepotepiov, xKifpokeg  1:100.000, mov
Snovpymke i 10 okomd VT,

Mopgoroyid, n vrokexévn Tepiotepion omotehel pio empfrng Aexdvr) mov oproBetsitat
QUGIKG 76 TOVG OPELVODG 6YKOoVS Atydhem dutikd ko TTdpvnbo Bopeia.

Ot khitdeg mov o mepipdiiovy yapaxtnpilovrar o QTOTOHES KO YPOULLLUKES.

I'e T Snuovpyia tov tonoypagpkod vroPadpov XPNOILOTOMONKE 0 TONOYPUPIKOS YAPTNG
mg I.Y.Z (¢0Ako tomoypapikod yéprn, khipokeg 1:50.000 - éxdoong 1988: «Abvan —
EAevaicn).

To tomoypagikd vrofabpo tov xGptn cuvidydnke pe otadepn wodtdotoon (100m) kot tov

Hopporoyucod avayAdeov (200m). Ta 6pie TOL TOTOYPAPLKOD XGpTn amoTeEAOUV Kol TOV

KOpLo VEpoKpiTN NG AeKAVNG BIOPPOTIS TNG EVPVTEPNS TEPIOXTIC.

MOPOOAOTIKOEZ XAPTHE
MEPIOXH MEAETHE f

Legend

elevation
B o0
20
B o0
400
] s00
[ so0
[ o0
[ 800
[ 500
1000
I 1100
I 1200
B 1300
[ 1400

[ nEPIBANOYAOY EANEPIOXH NAPKOY_MYPTOE BAZIAIEZHE

Lyipa 3: Mopgpoloyids yaprne vépoloyiwijc Aexdvng mEPLOY pEAfTiS.
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O yépg HopeoroykoD averyAhpov Soxpivetal o€ KAGOEIG vyouETPIKGOV vodlapécemy. H

AEKGVI] LOPQOAOYIKE omoTeAel pior empnjin Aekévn xopunAol avaylboov (0-300 m), n omoio.

repiiretal omd 6pn vyniod ovoyhbpov (uéxpt ket 1413 m, 6pog ITapvnba).

TUYKEKPIPEVE, OTC VOTIOL KoL VOTIOSVTIKG TNG VTOAEKAVIG AVUTTOOGETAL TO opog Arydrewm,

Tov omofov o avoTohiké mpavi] evidocovial oe auTi. Bopew avamthooetor o 6pog

I14pvnBa, Tov omofov Ta VOTIO TPAVY EVIGOTOVTAL 68 OVTY. 210 £6WTEPIKO NG AEKOVNG, 1)

TIT TG HOPPOAOYIKIG KAong pewbvetaLkat kopaivetat and 1.5- 6.5%.

Toykekplpéva, mapatnpovvial BA peydheg Tipes popporoyikig KAlomg, ot onoleg HetdvovTaL

VOTIOSVTIKE, TPOG TO ECOTEPIKO TOV.

XAPTHI MOPO®OAOTIKOY ANATAY®OY

Legend

B nePBANOYEA NEPIGXH MEAETHE_MYPTOZ BAZIAIEIHE

[] vaponorikm askans
tin
Edge type
——— Hard Edge
Elevation
I 1200 - 1400
I 1o00- 1200
00 - 1000
B oo - B0
B :00- 500
B oo - co0
[ LR

250 50 © 2700 4802 Ll

8250
Fhotrey

Zyijua 4: Xdptis poppoioyikod avaylspov.
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3.2. Yopoypagiko diktvo — Ydporoyikn hekdv

H hexdvng amopporg tov naprov eivor 1 dedtepn o éktaon VROAEKAVN TOL £vPHTEPOL
Aexavonediov Abnvav kar evroniletan oto BoperoduTicd Tunfpa Tov Aekavomedion ABnvaov.

O vdpokpitng mov opifer v vrorexdvn akolovbel TV KOPLEOYPUUUY TGV OPEWVAY GYKMV
Arydhren ko TTapynOa xkabog kat prkpdTepov vyouétpov Adeovg (ot dekldotpogn mopsia).

H popen g vdporoyumg Aexdvng xapoxtnpiletoar dg opewn BA, dvtikéd mpoc votw
TNHOPEWV KoL E0QTEPIKE TESWN pe EAdyiot kAion, mov Swotpéyetal amd to pépata g
Mikpodapyng mov sivor kaAvppévo katd éva tufua (Sotpéyet Tig meploysg Tov Kapotepov,
tov Ave Atociov ku tov Axapvdv) xar g 080b Akgsiov. Ta mopamdve pépato
omooTpayyilovy Tppate TV opevadv dykwv Tov Atydien kot g Iapvndac.

To vopoypupikoé diktvo eivar Tomov Sevdpitikov.
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YAPOAOTIKH AEKANH NEPIOXH MEAETHZ

0 2125 4.250 8.500 12.750

YNOMNHMA
—— YAPOIPAGIKO AIKTYO

7] yapokpiTHE

Zyipue 5: Xdptyc ancicvions vopoloyiis AExdve - vdpoypapixes dirdov.
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4. TEQAOI'TA - TEKTONIKH

4.1. Teotektoviki évtaln

v vdporoyiky Aekdvn Iepiotepion, avonTiGoOVTOL CYNIUTICLOL, 01 OTOI0L YEMTEKTOVIKG
gvtdooovtal og 300 peybheg evétnreg oy Evomta AttikAg ko Yromehoyoviky svioda 1
vrodtorpobpevn og §vo vrolhves Mahw kat Bowwtikh ) Evotnro Avetohuaig EALGSeg 1
Evomra pm petapopeopévng Iekayoviknig katd tov Jacobshagen (1979), anoyn nept eviatog
YEWOTEKTOVIKNG TEAXYOVIKNG evoTnTag, N omola eivan enwbnuévn oe awtolg g mponyolpevng

evoTnTOC.

Yrnonelayoviky Evéryra,

Katd tov Movvipdry (1985), 1o Bovva OBpug, Kariidpopo, Eikdv, Kibaphv, ITapvnboa,

Xhowpov kot l'epavia ovikovy oy Ymonshayovuai {odvn. H {dvn avtr eixe yopaktnpiofel

apytikd omd Tov Renz (1955) pe 1o 6vopa {odvn Avatolkig EALGdac. O 6pog Ymorehayovikn

66bnke and tov Aubouin (1965) yw ve vmoypoppicet T oTevi oOvdEsH mg HE TV

Hehayovue). Kopto yapaxinpiotikd yvdpiops g Yrmomehayovikic sivonr ot peydiec

oplodBicég paleg kar n mapovsia g oxotokeparolbikic Sidmhaong, 1 onoile Kal £yet

HEYAAN e€amhwon. LTy evotnTa 0Ty, amd KATO TPog Ta ENdve, Slakpivovtat:

= Ipookmko vroPabdpo. Tmyv meploxf g Attikng exepdleton pe oTpduate Tov Ave
Harorolwikod and aoPectoMboug, woppites, ypagitikong oyiotdMbovs Kot YpuovPaKeg,
n nAwia tov onoiov tpocdiopictnre ABavBpaxopdpog — ITépuog.

= Tpadd npota.

= Zylorokepatombien Siamioon kol ogidMbot.

= AcPestorbor Iovpasikon.

= Ignuata g Méco- Ave Kpnudikig enixivong.

Katd tov [lawavikoddov (1986), mpékertar yw éva mhnfog evotitov, mov sivor

MUAIOTEKTOVIOUEVES, EXOVV OH®G opoyevomomBsi and ty Avexpnudiky emikivon. ‘Erot,

dev veicTavro cuvexels oTpepaToYpagiKés othres Tprodikd — Kool wikd, alié po ogpd

omd  okohovBieg, eite melaywés, site vnprkés, eite  petopopempéveg, eite pn

uetopoppopeveg, pe M yopic ogoiBovg, mov avanTicooVTOL OLOPOPOTOINUEVES OTO

Sudotnua Tpradiké ~ lovpaokd. Ttn cuvéyela emkdBovial aohupwva oe avtég o nuata

mg  Avoxpnudikis  Kevopdviag emikhvong. H  enikdvon ovty  mepihapfdaver éva
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Kpoxahomayéc o Baon, To YAYoYN oTNV 0poPT| KoL EvatduEsT Lol paGa amd acPeotorboug
ovvndog vnptikos, MG HEPIKEG (QOPEG KOl TEAMYIKOUG, UE nupspPorés KAUOTIKOV
TovpPdrtikéy oynuotiopdyv. H Tpodk — lovpacikn axokovbio mepthapPaver xupiog
vipttikod Tomov meTpdpota pog aoPeotodbiki mhoteoppag (vnprrkot aoPectorbot,
Avorpdicol kar gv pépet Tovpasikoi), mov Swukdmreton Katd opropéves meptddovg (oxt
TOVTOD) GO TIC YVIOTEG GAV CYLOTOYaptokepatoMOkég Slanhdosts. [itepa oy opoogi,
N ovdtepn oylotokepatoMdiky Sidmhaon maipver T HOPER TEKTOVIKOD ulypatog mov
VROKELTEL TOV KEAOPRaTog TV 0@odifav. Avtd dev 1oxDet povo Yo aut TNV evoTnTa, 0AAL
Kot yto T Mahiokt], mov o€ opiopéves BEoelg kbt and v Kevopdvua enikioon, VILAPYEL TO
KEAUUO TV 0QLoAIBmY, SMAMST KOPPATION TOV MKEAVIKOD GAOW0D 1OV EXOVV tomoBetnbel
katd TOV TPOWO GATIKG opoyeveTkd kikho (Katw Kpnudikd). Eniong, oe mohhég Béosig
napaTipovvtal évag 1§ Svo PBokitikol opifovies, kuping oto Kippepido, kdtw ond
aoPeotéMboue pe Cladocoropsis mirabilis. Zto Avartepo Moaolowd — Kdarm Tpradikd
napaTnpodvtol moAkol Khaotikol oynpoaticpol, mov Abooyikd pordlovv He QAOoYN Kot
nepiéyovy oAoBoABoug aoPeotoribmv Muiaofwikng nhuciag (AT, Evpowa, Xiog), eved og
oplopévec Béaeig mopatnpeitar vnprtiky avBpakikn npatoyéveon (Yopa, AAroyBovo Xiov).
Y10 Méco Tpwdikd mapotnpovvion cuvyvé epubpoiddels M mpocvornoi KOVOVADOELG
papyoikol aoPeotorifor @losmg ammonitico rosso TOL CVLVOEOVIOL UE vroboAdoola
NQUICTELOTNTA.
Katd tov Miykipo (1991), m Ymomehayovikn {ovn 1 Cdvn Avotoduris EMadog
avomThosetat Sutikdtepa g Iehoyovikng kot gival 1810ppubun oe oxéon pe Tig dileg LOVES
tov EAvidov. H 18oppuBpia tg aut ogsileTot 1660 610V TPOTO avATTLENG TG, 660 Kol
otic éviovee MOOCTPOUATOYPAQIKES METAPOAEG TOV TOPOVOLALOVTOL KOTE TOV aEova
avérruéfc g To yeyovdg autd, kuté koplo Adyo, amodidetor oy dpecn ohvdeon g
Lhvng avtig e To Meoolmwd okeavo tov dvtked Oguodbuod Tocov, o omoiog
aVOmTUGGHTOY SvTikdtepa T Ileloyovikig ko avetohkotepa g Lhvng g Ilivdov.
Awaxpivel Téocepic vroloveg: (i) v Yroldvn Gsémetpag — I'pePeviv, (i) tny Mahiakn
Yrolhvn, (iii) v Bowtky Yro{dvn ko (iv) my Ymoldvn IHapvaccod-Tkibvag. Xy
neploy g Attikng epeavitovrat §Yo and ouTég:
Madiaxs vrolcdvy. Avti avakietal, omd KATm TPOg T0. ENEVE, OE:
- Neomohonof{mxoie GYNUATICHODG, OV OMOTEAOOVTIHL KUPIDG Omd WouITES, QUAAITES,
GEPIKITIKOVG KOl YA@PITIKODG Gx1oToMbovg, evéd cuyvd mopepfariovion Paocikd Kvping
NOOICTEINKE TETPOLOTA.
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- Kdtw-Meootpiadikods oynuotiopods, mov omotehodvial Kuping omd tpelg opddeg
TETPOHATOVY, (1) To. KAOOTIKG TETpOpaTE, Kotd To mhsiotov yaupitee, (i) ta Pooikd
expnEyevn metpopota, mov efivon kuplog vroboddootes ekyvoeg Bacikig ohotacng mov
katd Béoeig maipvovy peyddn éxtaon won (i) Ti woPeotorbikéc evotphoslc motkilov
nyovg. Zuyva nupepfirioviot Bootkd Kuplag NOMOTEINKE TETPOUUTOL.
- Meootprodikovg — Avwtovpaoikog aoestorbong, Snhadh hiparo mAateépuag to ool
TPOG T EMAVE TEPVOVV o€ INpata Pabitepng Odhaccag mov sivar mnhiteg ko podohapiteg,
eve ovyvd napeuBarroviot focikd kuping neoioTElaKd TETpdpATA,
- [Ipo-Avaxpnmidikd tektovikd KGAVPUG, o6 GYNUOTIoHOUS Ot omoiot KatahapBivovy
CYETIKG. [leyGAn £itoom kon Swokpivovtal yevikd o dVo evomreg, (i) pia kotdtepn, and
neaotewilnpatoyevels kuplog oynpatiopovs ket (i) pia avdtepn, emmdnuevr, amnd
ogroibikovg oynuatiopols, ot omoiot kutd Bécelg cvykpotody opLOMOKE COUTAEYLOTO
(meproyn VOpvog). Kotd tovg mepiocétepovg epeuvntés m enddnon ovty édaPe yodpe 610
Téhog Tov lovpacikod apyés 1ov Kardrepov Kpnridikoy.
- Katoxpnmidikd khaoticd metpdpote, and yappuites kot opyiukods oyiotdémboue péco
GTOVG 0T0i0VG amavTovY oMcBoMBot Kt ocBooTpdpaTo KVping 0PLOMBIKHY TETPOUATEOV.
Ta metpopote avtd vAépkEwTol aoVHEOVE TOV 0@OABLY TOV IIpo-Avokpnridikod
KOAOULLLATOC,
- Avoxpnidikoi oynpaticpol amd smuckvotyeveic acBestomboug, ot omoiol Tpog Ta ndve
nepvoly o nuata eAvoyn Maotpryriov — IeAmokaivov nhikiug.
Bowrtikr vrofdvn. Ov oynuatiopoi g epeavifoviar kupiog ota Mepdvetn o Bowwrtia,
otov Iapvacaed, ot Avtikr O0pu, otov KoCoka kat o Bopeia ITivdo kot Swakpivetat
amd KET® TPOg T ENAVE CE:
- M xatdtepn oepd Khaotikdv oynpomioudy, Heppotpoducig niiog QTOTEAOVEVT]
Kopleg and yappiteg pe apyidikég kat aoPectorbikég evotphoeic.
-EvarAayég acBectoriBov, keputoribmv kat apyhikdv oxiotoribov nhtkiag Avotpradiknig —
Mecotovpacikig. Katd 0éceig to metpdpate avtd petafaivovy mhevpucd oe cuvpumayeig
acPectdibouc.
- AvVO10Upactkovs oYNUATICHOUG, and Yappuites, aoPectoiboug Kol kpokaiomay.
- Mo avartepn oeipé Khactikdv oxnuatiopdy (Bouwtikdg erdoync), nhkiog
Avalovpacikng — Katwkpnudumc, and pubpikés evorhoyéc kupiog ooPestoribov kat
VOUTOV pe apepBolés kpokadomaydy Kupimg omd o@oiducd otoygia. O Bowwtikdg
PAvoXNS efvan Tomidg opilovtag e vrroldvng auTrg.
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-AcPeotorbovg Tevoviov, ot omoiot TPOg TO EMAVED TEPVOVV g Aot GAdOYN NAKIoG
Maotprytiov — [Mokaiokaivov.

Kazé tov Ketoikdroo (1992), to tuqpa g Helayovikng {hvng pe pn HETRUOPPWHUEVOLS
GYMIOTIOROC, KATEYEL YEVIKG TO duTikd Tteptddplo Tov mehoryovikod vdpatos. Eppaviletat
omv Avotolky Zteped EAAGSa (avatohkd tav (ovav Bowrtiag kot Tlapvaccob), Bope
Attict], Apyohido, EvBowa (kevipiky) kon Popeiar), O8pv Kkar ctov opewd oyko g Ilivdov.
Trov EAAadikd xhpo, b KGTe Tpog to ndve, omoTersiton omo:
"Bva Toiatolwikd kpuotaiiikd vroPabpo.

NeomaAa1olmiko0g NIHETAUOPPOHEVOVS, KUPImG KAUSTIKOVG OYNHOTIGHOVG.

Tynuetiopodg tov Kotdtepov — Méoov Tpuadikod omd KAGGTIKOOS OYNHOTIOHOVS,
skpnéryevy metpdpota Kot acpectorbove.

Mn petopoppopévous avlpakicodg oynpotiopotg tov Mésov-Avatepov Tpudkod -
Avotepov lovpuoikoD.

EnmBnuévec oTovg TponyodHevous SYNUaTIonons Leydieg naleg opombikdy metpopdtoy,
nov  ovvodehovion amd Nupota Podidg Bdhaccag, GLUREPIAUMPOVOUEVOV KOl T@V
oynuotiopdy e Mahakng Cdvng xar yevikétepa tov  Hoshinvikod  textovikod
KOADHUOTOG.

Emnucdwotyeveic Avokpntidikods acPectortbons.

[LAnato prooym.

Katd tov Lepsius (1893), n evotnro Attikig efvar eviode xot Abootpoupoatoypogikd
avaADETAL, 0mtd KATM TPOC TO EXGV®, 6TOVS UKOAOVBOVG GYNUATIGHOVS:

A. Ilpoxaupprot:

= Fytotoabol Bapng.

»  Aohopiteg kat Zywotdbot Ilipvapts.

= Katdtepo Mdépuapo.

= Tyiotoibor Kaoaptavig.

= Avitepo Mappapo.

B. Iovpacikol — Kdtm Kpntidikoi:

s Kotdtepn AocBeotohbiky Babuide omd acPectéorbBovg ko oytotéMbovg (oTpduata

Kapd), o omoie Bempel 6Tt emkdBovTol aoOHP®VE TV TPONYOVUEVDY.
I'. Kpnmidwot:

= TyotoMBot tav ABnvav pe tpaneles aoPectoribav.
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= Avitepol acPeotorbor  (AvkaPntrod, KAL), WOV VMEPKEWVTAL OCVHPMVE TV
TPONYOVHEVOV GYTLATITUOV.

Kata tov [lamovikoidov (1986), n Evémnro Attikig, mov omoteAsl kol MV KoTdTEPN
TEKTOVIKO EVOTNTA, Tavw oty omole Ppiokoviar enwbnpéves Sidpopeg GAAec TeKTOVIKEG
evotnTeg, onwg g Avatolkng EAMGSag, Tov Acvpiov kot tov Alpvpomdtopov. Eivow
HETAHOPPOHEVY] KOl £VIOVE TAPULOPPOUEVT PE apYIKEG TTUXOOLYEVElG Sopés oe SievBuvon
BA-NA xon vedtepeg og BA-NA (Mapiordxog 1971, Mariolakos & Papanikolaou 1973) kat
onoteAEiTOL amd pey6An WGlo popudpov, ovxvé SOAOLITIKOV Kol OO UUPLEPLYIKOVC,
apgiBoliticong, kKim. oxiotdMOovg pe Asmtodg opilovieg evdiduesmy pappdpov. Mése aToug
oxiotoMbovg vmapyovy kot Pactkd — vrepfucikd  petapopeouéve meTpdpate. H
OTPOUUTOYPOPIKT CTNAN mopopével nepimov dmag v xabdpioe o Lepsius (1893), oty
meploxn Tov Ypnerob pe: (o) Iyotdibot g Bapng otn Bdon, (B) Aoiopitee Mipvapric, (7)
Kotdrepo Mappapo, (8) Zyiotoibor g Kardrepo Mappapo.
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4.2, I'swhoyikoi cynpoTicpot

H yewhoywny dopny g mepoyfc, Pooiotke kvping otovg yewhoywovg xapmm Abfvar-
Elevoic tov IM'ME, khipoxac 1:50.000, wov kehdmrovv v mepoy] ko oe Biiioypapikés
nopatnphoel and épsvva tov ITME pe titho «Ydpoyewloyn épevva kot pedéty mepioyie
ITipyov Bacidioong-Aruxijon Kotvn T.A., Bictopiov-Tewpyodin A., 1998) kabdg kar and ™
uehét  «wayeipion xor  evioyvon vdatkod dvvapuxod  mhprov  Ieprfalloviikig
Evoiobnromoinone Aviavne Tpitong» (awiomoviog K. Kapounding E., Xohkidg X., Advng
M., Aovn A., AroctoromovAog I, Zrovpvapoag I'., Zrevporovriov M. 2005)

H evpbtepn mepoyfi pehémg, meptropfavel kouping ynpnrikods acBeotdibovs oto

ATpwdwd - Klovpoowd wat xhootikods oynupoticpodg tov  Allokaoloikod -
K.Tpladikov.
Almixof cynuarticuoi

Ot Ahmikoi oynuoticpol dtoxpivoviol 6g 00 KOpleg EVOTNTEG IOV &fval 1 EVOTHTA ATTIKNG

KoM Y7omehayoviky evotnTa.

Tmyv Yrorshoyovikn evomnra (vroevotnta Maiaki)) diokpivovTat ot

= Neonohawoloikol - Mecotpadikoi oynueticpoi: apkdleg, ypuovPdreg kot apytiikol
oyiotoMbol oe sverdayic pe QUAAITes won yohalloxd kpoxalomoyfy Kard 6éceic.
ATOTEAODY TOVG YOUNAOTEPOUS CTPOHUOTOYPUPIKE CYNHATICHODE KOl OmOVIOVIOL G
TEPLOPIOPEVT EKTOOT. ATOTEAODY T0 OTPOUATOYPuPIKO Lofubpo Tov 6poug Atydhew.
Agv aravidval ot Teplox tov dfuov Ihiov mapd L6V oe TEPIOPICUEVEG ELQAVICELS
oty evpVtepn nepoyn (Kapatepd, Metpodmoin). Méca otn ceipd oot amnovtdvol
pakoedelg evotpdoeig 1) ko opiloveg amobBopotopopwy asPestoribov (kuping ueco-
AETTPOSTPOUUTOIDY), Towkitov mhyovs (katd Béceg péypt xar 200m) pe Paom Tovg
onofovg kat kabopiotnke 1 nhkia tovg (Katowdroog k.a., 1986). Tomikd, péoo o€ avtd,
amaVTOVTHL COPOTE expnEIYEVOY TETPOUATOV (KVPing KEPUTOPLPDOY) TOV GUVOSELOVTOL
ano topeitec.

= AvBpoxikoi oynuatispoi: aoBectdibor, doroptikol acPectdMbot kol doropiteg (Méoov
Tpudikod - Katdtepov lovpooikod). Avorytdtepol péypt LEAAVOTEQPOL HECO uUEXPL
ThypoTpopatddelg kol katd Béoelg dotpotol. Eppavifovrar £viove KepUoTIGHEVOL KOl
ko 0éosig kpuotaAkikoi, pérpla kot GLVABMG EKAEKTIKA KOPGTIKOMOUUEVOL KOTO TIG
pnéyeveic ypoppéc. Iayog extudpevo 500 - 700 m mepimov Kot amoteAoby TNV KOPLa

pala tov dpovg Arydhew.
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= Kpnudikoi exkmhvotyevei acPectéribol AEnto uéypt HECOCTPOUATMIE TORUCE LOpYOiKOi
TOV VAEPKEIVTOL BOVHPOVE TOV TEAooTEPOV oynpatiopdy. Tdyog opatd 200 m repinov.
AmovtdTtol 6105 A6POvg Tov Aydlew, EMIKAVGIYEVHOS VIEpKEipEvOL, o8 Oheg Tig Déoelg
eppaviong tovg, Twv Méco Tpladikdv — Iovpacikdv avlpoxikdv netpopdtoy. T Baon
100G, K0Tl Oéoelg anavi@viatl paxoeldods — CTPOUATOES0UE HOPPHS GLONPOVIKEAIODYEC
amobéceig. H ernaen toug pe toug oyiotoMbo ABnvav ot dreg Tig Béoeig sivat tektoviky.

Zanv gvotnta Atticg, diakpivovtat ot:

= ZxwtoMbor tov Abnvdv. Tlpdkertar yo. Avoyoetdn Rpate mov amoTeAodVIal amd
TEPPOVG UPYIAKODG, Yopptikos oytotoMbous, aoBeotitikods wappiteg kot ypaovBarec,
e evorpwoels acfeotoMbny kol oxloTtEdOV popydv pe WKph copate ekpnéyevéov
netpopatev. To mhyog tovg vrepPaivet o 200 m kon eppaviloviol oy neployn Tov Ay.

®avovpiov.

Merodmixol ocynpaticuoi
Or perodmixoi oynpotiopol, dwoxpivoviar oe Tetaptoyeveis oynuotiopols kot amobécelg kot
oe Neoyevelg oynpaticpoie,

Neoyeveig oynuotiopot mov ot Pdon tovg omotehodvial and eveAAocTOUEVH GTPOLOTO

Muvaiag @aong papydv, opyilov kot yoputdv, e mopeuBorés Kpokalomaydv Kot
Kortaopatra Ayvir@v (mepoyfy IHepiotepion). TIpog ta move eEghicooviar mpog yepouiong
OXMHATIoHOVG Kuping amd epuBponnhovg, apyilovg kot kpokodoroyn. Méyisto mhyoc 100 m
nepinov. EpgaviCovtar otov ITopyo Baocikicong kot oTig avatohkés meploxéc tov Afjpov

N.Awolov.

Teraptoyeveic oynuotiouoi kot anobéoeic,

Kokk®m3elg oynuatiopoi péyiotov méyovg 50p KeAOTTOOV HOPPOAOYIKEG TOAMEWMOGCELS Kol
xodpate (airodfa) wg acvvdeta, yuhaphg kon ondvie pETplag cuvekTikdTag. Me
popen pumdiov, tepvopevov and t SidPpwon (ITAeloToKOVO) EKTTOCCOVIOL GO TOVG

npomodeg ng IlapvnBog ko eEghicoovtat kotavn oto adlodBia.

= Qloxowvikég amobéoelg, mov Srakpivoviar oe arhovfiakés mpooydoelc amd yohupd
OPYIAOOUU®AN  VAKG, aclvOsTe LAMKG amd GUUOVG KOl KPOKOAOAGTOMES, KMVOL
KOPNUATOV Kal TAEVPIKE KOPHUOTE agOVEETH 1] IKPHS CUVEKTIKOTNTA,

= ITeiotokawvikég anobécels and Aatumokpokdieg IOy HeyEBOVg toyupd cuvdedepsveg
HE GLVOETIKO VAKO WOUHITORUPYOTKO, [e KOHOWOUEVO Thyog omd 30 - 100 m xotd Hécerc,
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4.3. Texrovikn dopun

To Aekavomédio Tov ABnvav, oto ontoio avijkel 1 V&POrOYIKA Aerdvn TG TEPLOYAG, OOTEE]
éva Tektovik Bubiopa BBA-NNA SievBuvong, to omoio avamticostot netald Twv opstvav
oykav ITevtédng — Yunttod (avatodikd) kot Iapynbog — Aydren (Svtikd) (Avroviov B.,
2002).

To kopr priypota avayvopifovrar pe dievbivoelg mopdAinieg kot sykdpoieg ot YEVIKN
dopn) kol emmALOV Te UEYGAN G’ OVTE EYOVV TMPOTOPUOKEVAGEL TIC THPPOUC KAQOTIKNG
TANPOGERG TG vedtepng yewhoyiag (Kovvng I'. 1998).

H avdivon mg textovikng doufis Paciletar o mpoyevéotepn pekém tav Kodvn I Kot
Buctwpiov — T'ewpyodkn A., oy vdpoyenroyikn épeova ko pekérn mg meproxiic IlHpyov
Baothicong — Attikn (1994).

H yevikevpévn tektovikn Sopn xapaxmpiletar amd mmy énapon tov vofabpov (pecolmicoy-
nodaoloiko)), ™y PBobeid mpoveoyeviy tov SiéPpwon, v emoxdrovdn pnéyevny tov
taktomoinom, v veoyevy mAfipoon tav Pubiopévev {evdy Tov Kal v LLETOVEOYEVT
PNEWYEVH KUl TPOGYWOIYEVH CUUTATPMOT).

H dopn ovtavoxkd ovoluotikd Tig cuvlrikes mov vmoyopedsl To KUPIO AVTIKAVOPLO
Hépvnbag Sevbuvopevo Pubilopevo Svtikd. Eved mopddinia M evelluyl mmotepov
SLYKAiVOY — avTikhivay 1daitepa 6T voTie TTépuya. cupumAnpdvel T Sour. Zvykekpéva,
0 kuplapyo pérog tng doung anotedei to BA dievbuvong, pe shagpd mpog To. exel KAlon,
avTiKAVO Tov AtyGheo, T0 omoio apevig, omd Ty SiAPpoon GmOKUADTTEL GveTo TOV
néhatolwikd tov Topnva (Kapatepd, Axupvés, A6cia), ag’ eTépov de pryvietal oTig Cawveg
KOUTAG TV TTepbymy 1oV Kot eyképota. Ta piypota g Sedikaciog autig téocovian BA
kot BA et xut’ avtég 116 StevBiveeig emavadpastnplomomidnkay, site oynuotictoy ko
OTOVG EXOUEVOVS YEOAOYLKOVE YpGVoug.

H xatérpnon tov avBpoxikdv oynpatiopdy eivor mukvi kot modhamin, Aoye ™G OVENHEVNG
YEVIKA TPOXOTNTOG MOV KOTE TOMOVG KLPPYOOVIAL TN SOAOMITIKN CUUUETOYN Kol
remtokhaon ywpig Swfpworyevry enetepyusia, oto Babog Wiuitepa. BA 1a Tpavy TG
Hapvnbog (Ayxupvég, @ol) omotehodV pEPOC TTEPLYUC TOV TEKTOVIKOD EMAPPATOG
(avtichvoplo TIapvnBag), mov £xer pnéiyevag kuping, agopiobel omd to aviikhivo Tov
Alydiew.

O emagég pecolwikod-avBpokuod koAbuparog ol meloioloikod vroPadpov Kiivouvv
yevikd fimo NA ko1 ondvia dve tov 30° ota mpavy g [apvnog, evd to YEOUOPPOAOYIKO

npopih eivar cuykpitikd andtopo kot Babeid yapoypévo.
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ATO TNV TPOTOYEVHE CUYKAVIKY dopn Tov Askovorediov ABnvdv kal e101kOTEpR TG LHVNG
Tepiotepion-N. Awosiov kot BA 1 mpoveoysvig xuping éviovn didfpwon éxel apaipéost

TOTKA CTUOVTIKO HEPOG TV AVATEPWY oTOPAd®V TG gV AdYy®w doprg.
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5. KAIMATOAOTIA - YAPOAOI'TA

5.1. Kipoaroroyika otovysia

To atpoopoipkd karaxpnuvicpdra, n Geppokpasia, 1 nAtaky aktvoPforia,  vypasic Tov
agpa, M eEATHION omOTEAODY OoNUOVTIKG KMpaTikd otorgeio. H mosodmra kot 1 kazavopus
TOVG SLUHOPPOVOLV Tig KMUOTOAOYIKES cuVOTKeg pag meptoyiig Kat kabopilovy o8 onuavikd
Baduo to véativo duvapko g (Koiiépyng 2000).

[o ™ perén tov khpatikdv cuvBnkdy ton meplox pekég ypnopononkay dedopéva
TOL TPOEPYOVTUL amd TOLg Hetemporoykovs otabpolds g E.MY. oto Tutdt ke ot
N.Oadéhpeto. Ot mapoutnprioslg kaAdmrovy ypovikn didpkein 31 ypovav (1956-1997) kou
avagépovior ot Ppoyontdon, otg Beppokpacion aépa (péon, ehdyiom, péyotn) Kat o
oxetikh vypooio. Ta yewypapikd dsdopéva tov petemporoyikdv otadudyv napovctdlovro

GTOV TOPAKATO THVOKA.

Metzwporoyikig oTabuog Taroiov

Xpovikn nepiodog
Tewypagiko mhdrog | Tewypapud uikog | Yyouetpo Agttovpyiac
38706 23 47" 236 1 1956 - 1997
Meteaporoyikog otaduoc N.Oriadéigsiag

Xpovikn nepiodog
l'ewypagiko midrog | Tewvpogikd uikog | Yyouetpo Agttovpyiog
38° 03" 23% 40" 136.1 p 1956 - 1997

I tovg perewpodroywovg otabuovg N. Dihadéigewg ko Tatoiov, 1 uéon erfioia
Beppoxpacio aépa eivar 17.6 °C kot 16.4 °C avtioTotya yio ) ypovikh mepiodo 1956-1997 pe
Hénoteg Tnég tov Iovito pe 28.0 °C kan 26.7 °C xon ehdyiotee tov Tavovdpo pe 8.7 °C xa
7.4 °C avticToya.

H péon emowr Oeppokpacio yio mv mepoyfi perémg tov méprov IepiBaihovikic
EvaisOntonoinong avépyetar o 17.0 °C mepinov, mapovetdloviag péylotn i tov lovito
ue 27.4 °C xon ehdyiotn tov lavoudpio pe 8.05 °C.

H péon oyetict] vypooia tov aépa mapovstdletar avgnpévn katd tovg yeinepivode uivee Kot

yevika gppaviiet vymiég tipéc 70.5 - 73.2 %.
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Zyfpa 7: Aidypappa Osppokpacias (néon, péyioti, shdyioty) alppave je ta KApaTikd dedopiva aralfuov Taroiov.
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Tyhue 8 didypapue Oppokpacias (péon, pépery, eddpoty) olugwva pe T Klpetikd dedopéva oraluov
N.driadédperas.

. @gppokpacio aépa

Ty meploxf UeAETNg emKpoTolV yevikd nmieg Oeppokpuocies, xwpic Opmg &vioveg Kat
omoToueg Sakvpdvoeg. H Ogpuokpasio 100 £por KOPAIVETOL KOTE TOVG XEWMEPVODS HNVES

netafd 9 xon 11 °C kot katd Tovg Bepvode petagy 25 kot 27.5 °C.
s Avepog
O1 Gvepol o emkpaToY 0T AeKavn Tav ABnvav eivar oxeddv 6Ao To xpdvo omd Popeieg

Kot Popeloovarolkég dievdivoeig, ko Aydtepo and votieg. H taydmnta tov emepaveioxon

avépov ghottdvetal to TeAsvtoia ypdvia, kabmg 1 aotikonoinon g meployig avghvetat.
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Loppova pe to 6edopéva tov Astepookonsion twv ABnvey Yo to Aekavorédio mpokinTel
HEoM ToOTNTO TOV OVEHOL VO KVpaiveTat cuviBug amd 2 éwg 4 m/second.

= YyeTiKn vypaoic

Q¢ oyxetiky vypucio opiletar to mAiko g palag TV VipaTUdY Tovg omoiovg mEPIEXEt
oplopévog Oykog aépa, S g palag tov vipaTudV Tovg omoiovg Bo Enpens va mEPIEEL ©
{610g OyKog v vo given kopeouévog oty B Beppokpacio. H oxetikh vypaoia exopdletor
enl Tig ekatd ko Kvpaiveron amd 71,4% avdtepn Tl KOTd TOLG YEWEPIVODG HNvES £wC
45,1% xaté Tovg KaAOKupvovs (Actepookoneio Adnvav 1992).

= ATHOCQUIPIKG KOTUKPNUVIGHLOTOL

Amo tov lavovapto Eexva o onpavtikn kabodikn téon tov Bpoxontdcsmy, evd Tovg Piveg
Maptio kon Ampidio mapatnpodpe avodiki thon twv Bpoyontdosny onmg Kat Toug feptvoic

prvee. Toug pOwvormpvoig pives mapoatmpeitat pua kefodikh mopeia tov Ppoxontdoeny.

OuBpoBepuiko Sidypappa kard Gaussen

40 8o
=z B9 ] - 70 ,E
E_s, 30 - 60 g
é 25 1 - 50 &
B 20 A - 40 G
X E
s 157 - 30 g
A
g 10 - 20 g

5 F 10

0 T T T T T T T [¢]

'\?'é 5%3’4@ & w@' ‘5& ""? & & @OQ, @“ﬂ-@EPMOKPAzmﬂc
N MHNEE < §’ —=— BPOXOMNTQZH mm

Lyina 9: Oufipobepuinié didypapue vavd Gaussen.

Amd to dwypappata npokvrter 6t 1 Enpobeppikh mepiodog i ™V vd peAétn meploxi,
dnAadn n mepiodog kard v onole  péon unviaio Beppokpacio vepéyet Tov Surhdcion g
péong pnviaiog Bpoydmrwong, drapkel and tékn Anpidiov £ag Tic apyéc OktopBpiov.

Zg OTL aQOopd 0 ATLOCPAIPTKE Katakpnuvicpata to étog Stakpivetar og pia vypn mepiodo.
Avt eppaviCetat and tov OxtdPpro péypt 10 Maptio dmov onperdverar tepinov 10 80% twv

Ppoyomtdoemv Kol ye tovg dvo otabuods. H péon etiown Ppoxdmiocn yia Toug
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netewporoykovg otabuods N. Ohadéiostag kar Totolov, extypdnke ota 414 mm kot 430

mm avtictorya. To péco etnoto tyog Ppoyng efvar 422.1 mm.

5.2. Ilocotikég Yaoroyiopog Ydpolroyikev Isoluyiov

0 vdporoykdg kokAog (hydrologic cycle) nepthapPdver pia oepd drudikacidv pe Tig onoleg
10 vepd kukhogopei petald vdpdoeaipas, atpdceuipos, Enpls kot BdAaccas. e ot TV
alvoido to vepd eppovileton pe Oheg TIg popeéc: vypd, afpo (vdpatpol), oteped (ovi,
yohél1). To ochvolo Tng evépyslag oL KatevBivel Tov KOKAO TOV vEpOD TPOEpYETaL oYEOOV

OTOKAEIGTIKG GO TOV TAL0.

To cuVOMKO GUIVOUEVO TNG KUKAOQOPIaG Ko KATOVOUTG TOV VEPOD GTHY UTUOCROIPU KoL T
M umopei vo exppacfel and ) oxéon: P=A+E 1 (R+HI)+E (Baocwn egicwon vdpoioyikond
1ooluyiov)

Onov: A4 = n olixj arwoppon (runoff)

R =y empaveiaxy amoppor (runoff)

I = 5 xazeicdvon (infiltration)

P = ta otiocpauipixd katoxpyuviouora (precipitation)

E = n mpoyuatiky eéinuaidiomvoy (evapotranspiration)

To mapandve peyédn uropodyv ve ekppacBody oe vyog vepod (mm) 1 og dyko vepol

(m’) 1| o€ mocootd ent To1¢ exatd (%) (Kadrépyng 2000).

o extipnon tov vdatwkod ioolvyiov oe OAn TV ékToon TG LIPOAOYIKYG AEKAVNG
ovAAEyTKay Ao Ta Srbéoipa otoyeio PpoydnTeong Kot Beppokpocicg yia ta £ and 1o
1956 émc to 1997 mov evromilovton oty gvpdTepn TEPLOXN: HETEOPOAOYIKOG oTaBNOG
Totoiov ka1 pete@pohoyicds otafpog N.Oadédgewng. Evdektikd tov  KApOTKOV
cuvBnkdv g Aekdvng aroppong eival ta etolo Dym Ppoyng mov avépyovial ota 422.1 mm
pE TO peyordtepo mocootd Ppoydmrwong vo evromiCetar tn mepiodo pfoo Xemtepfn pe

Ampikio. Ot péoeg emioisg Beppoxpaciss avépyovial otovg 17°C katatdocovy 1o KAlpa g

nEPLOYNG 010 Yepoaio Mecoyeuxo.

H mpayuaniy ecormoidianvor vrodoyiletor pe ddpopeg npepnelpikés pebodovg dnwg: o)
GOUTAGNE, B) TURC (Sropbmpévoc 1y oxt), v) THORNWAITE, 8) BURTON - ITAIIAKH

Y10, KOPOTIKEG TEPLOYES KAL €) OYECT NUEPDV PPOYONTOONE Kol AVTIOTONG ESOTUIONG.
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Mo my wepoy] pedémg, N npaypatiky eéatpiodionvor] vroloyiomke pe 1o deik
BURTON — IIAITAKH (xapotikd ovotijuate), mov déxovrar 61t 50% twv Bpoyontdoemy g
XeWepwvig eplodov kat to 100% g Beprvig mepiédov katainyovy otnyv séatiicidiomvon

(E),

E = [(51.25+57.1+72.55+63.5+49.05+41.95)/2 + (27.7+21.75+10.7+7.75+5.51+13.7)] =

254.81mm 1 nocootd 60.4% TV BpoyontOosmv.

Evé to vedrowmo 167.29 mm 7 1o mocootd 39.6% tav Bpoyortdosmy KateAnyouy oty

amoppon Kot oTnV Katelodvon — dubnon.

Toviibog pio Aexdyvn dev éxet o 6l Ta onpeie g ™V 1810 Mboloyikn cvotaon pélicta o
Kovoveg givon 1o avtiBeto. Lty mepintaon avt kGbe mérpope M oynuoTionds €xet KhTt

wWaitepo, d1kd Tov, cvvtekesth Kateiodvong (Kaiiépyng 2000).

Ot yewdloywol oynuotiopol mov epgaviCovrar omv vdpohoyikig Aekavn Tng mEPLOXNC
pEAETNG amd TOVG VEOTEPOLG TPOG TOVG TOAULOTEPOVS KOL 1 OVTIOTOLYN SMIPAVELNKY] TOUC

e&amioon etvar o1 e€ng:

Neoyeveic aynuatiouor: 7.8 km’

Tetaproyeveic oynuatiouoi: 56.1 km’

AvBpaxixoi aynuatiouoi: 33.6 km’

Zyiotéiibor: 7.2 km’

Kabe yeohoyikdg oynuotiopnds, ovaloyo HE TO TOCOGTO EUQEAVIGNC TO, S&éxsTal &vav
GLYKEKPLUEVO OYKO VEPOD, 0 omoiog vIoAoyioTiKe Kat TapovotdleTat oTov mivora 2.

21a Tetaproyevn o0 cvvieheotg kateiodvong avépyetot nepinov oe 18% eni tov oAkod
OyKoV TOV Katekpnuvicpdtov. O cuvieleotig owtdg, dev Eemepvd 1o 13% ota veoyevq
wnpata, otn podacco, tpocdiopiletar oe 7%, evid oto eAdoyN 1 avtictoyn tun ivor 6%.
Ztovug 0@LoAtBovg o {61og cvvtedeoTig eival g TGN Tov 5%. Lo AvOpakikd TETpOUTO
avépyetar o 45%, evad o1 Guliiteg — I'vedoior - Eyietdibot, napovsidlovv cuvieeot 5%
(ZovAtog 1979).

Me Baon v emigavelaxn eEdnimaon tov dapdpav v8POAMBOAOYIKOY GYNUATIGUGY TO Dyoc

TOV KOTOKPNUVISHGTOv Kon g eEaTiodlomvong, 0 vdpoAoyikod woldylo yio v vmd

pelétn meproyn, Ba £xel wg e&ne:
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Mivaxac 2: Zvykevipotinog mivarxag ektipnois tov vdpoloyixot ioolvyiov g vdpoloyikis Aexdvys.

MEéoog ETHO10G OYKOG
BpoxonTwong

VP = 422.1mm *104,7 km? = 44.193,9 *¥10° m°®

Karavour oykou
Karaxkpnuviouarwv

ava udpoAiBoAoyikd

Teraproyeveic oxnuarigurol  56.1 km?* 422.1mm

Il

23.679,8 * 10° m

3

Neoyeveic oxnuartiauol

7.8 km?* 422, 1mm

3.292,4 * 10° m?

AvBpakikoi ayxnuariayol

33.6 km?* 422 .1mm

14.182,6 * 10° m

3

oxXnNUaTIiouo: Sx10TOAI601 7.2 km?* 422,1mm = 3.039,4 * 10° m?
Mégo erioio  UWog

) 254.81 mm
E&Earpioidianvor)g

Méooc eTrioiog Oykog
EEaTpiaidianvois Tng

Aekavng

VE = FoA * E = 104.7 * 254,81 = 26.678,6 * 10° m®

Méooc eTioI06 OYKOG
oAiknic anopporng Tng

VA = VP - VE = (44.193,9 -26.678,6)* 10° m® = 17.515,3 * 10°

3

. m

Agkavng

'OykoG VEpOU nou TETAPTOYEVEIG

KaTeIodUEl ava oxnuaTiouol 23.679,8 * 10° m® *18% = 4.262,4 * 10° m?

A1BoAoyiko
oxnuariopo, avaioya
HE TO OUVTEAEDTT}
KaTeioduong nou Exel

OpIOTEI.

Neoyeveic axnuariouof

3.292,4 * 10° m3* 13% = 428 * 10° m?

AvBpakikol
oxnuaTioyof 14.182,6 * 10° m> * 40% = 5.673 * 10* m?
Sx10T6AI801 3.039,4 * 10° m?®* 5% = 151.9 * 10° m*?

MEooC ETNOI0G OYKOG
EMIPAVEIaKIG
anopporng

VR = 7.000 * 10° m?

Méoog errijo1og Oykog
urnoyelag pong

VI = 10.515,3 *10° m?
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Lopmepacputikd, pokvntel 0Tt 1 vEporoykn Aekdvn IMepiotepiov Séyetar etncing dyko
vepod g thEeng Tov 44.193,9 * 10° m®. And avtév tov dyro vepov ta 10.515,3 * 10° m’

katelodhovy (vrdyeo amoppon), evé Ta 7.000 * 10° m® omoppéouvy EMPOVELNKA,

Hopakdre mopovstdletal Ypugikd 10 TOGOGTO TOV HYKOL VEPOD TOL KAUTUVELETUL Y0 mv
eCorpuoidianvor] 60.4%, ™y empaveioxy amoppon 15.8% kot v kateicdvon 23.7%, and to

GLVOALKO GYKO vepov mov déyeton N Aexdvn Ilepiotepiov.

B EEATMIZIAIATINOH

= QAIKH AIOPPOH

H ETII®ANEIAKH ATIOPPOH

B KATEIZAYZH

Zyiipe 10: Hocoeriaie katavou] mapauétpmv rov vdpoioyines reolvylov eni Tov sovéiov Twy KOTOKPHUVIGHETOY THS
VOPOLOYIKES AEKAVHG,
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6. YAPOTEQAOTI'TA

6.1.YdporrBolroyia

Y10 KEQAAOIO 0VTO TEPLYPAPETAL 1] VEPOAIBOROYIKT) CUUTEPIPOPE TOV SAPOPMV YEWAOYIKOV
oyNuoTIoudY Tov doporovy Ty gupitepn mepoxfi. H cvpmepipopd avt e€aprdrar kod
KOp1o AOy0 amd TNV LIPOTMEPATOTHTA TOV CYNUOTICUAV. LTOVG YUAOPOVS CYNUATICHOVE 1|
vdpomepardta. EapTdTol and TO EvePYd TOPMIEG (TPWTOYEVEG TMOPDOES), &V GTOVG
Bpayddelc oynuoTiopois Kuping ard 10 Pubpd KATATUNONG-KEPHUTIGHOD KOt TG KOPOTIKNG
otafpwong.

O1 oynuatiopot mov dwkpibnkav ta&vopienkay ce:

[eporoi oynuoticuot.

Yy Kkatnyopie. ovtH  Evidooovial Ol £VTove. KopoTikomompévor acfectohbor tov
Kpnudcon kot A.Tpraducod-K.Jovpaotkcod, 16 KPOKXAOTUYY KoL Ol WoUMITES TOV ovyva
nepikieiovion amd  apyiMikods kot papydikodg oynpetiopods. Ot aofestoribor tov
Kpnriducon xat A.Tpladkoo-K.Iovpasikod, Aoyom Eviovov KeppoTiGHoD Kol Kupiwg Adyw
gvtovng 1oyupns KupoTikig SdPpwong, &xovv avamtdfet otaitepa peyho devtepoyeveg
TOPMES Kat TPOPOFOTOVV UE Tr GEIPG TOUG KOL HE TO HEYGAO SEVTEPOYEVEG EVEPYO TOPMIES
mov Swbétovy TIC aALOLBLUKEG TPOSYMOELS, TOVG WOHMITES KOl T KPOKQAOTOYT TWV
Neoyevov kot [ThetoToKoviK®OV anobicemy.

[epaToi-nuumepatol cynuoTIGUOL.

Or Neoyeveic won Teraproyevels, ovvexticoi, muovvektikol kar yoropol oynuaticpot
dnuiovpyody  v8popdpovg opilovieg meplopiouévng vdpogopiag. H  mepatomra TOV
oynuoTopoy Tov aAlovPrakdy arobicemv kol Tov NEoyevdv, TOL OTOTEAOUY KOl TOVG
KOplovg L&poopeic ¢ mEployNg perétng, xpiveton pérpur efontiag tov apythkdv kot
Hopyaikdv Swotp@oemy mov eppavifovion katd Béceic. H viépopopia twv oynpatiopdv
oQUTOV EMITUYYAVETHL oTNY TEployl Kuplog and mAevpikés tpo@odooies, dnAadn and Tovg
acPeotorbovg A. Tpradikod-K . Iovpacikod.

Y Sotooteyeic-adumépaToL ¢ NUITEPUTOL oynuaTicuol.

Y& avTolg LAGYETOL KOPW 0 GYNUATISHOG 1oV Afnvaikod oyiotéiifov Kol o1 oxloToAbikol
oynpaticpol vroBdabpov.
Katdrepog opilovrag. Tlpoxerton yia evorlayég 1hvoribwv, apythkdv oyotodibov, papyov

KoL WOUITAOY OV 610 GOVOAG TOLG UTOPOLY Vo XOpUKINplotody og vdatooteyeic. Ot
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youpiteg avéroya pe 1o Babud mg didppnéng kot g drayévecng Tovg eivor SuvaTov vo
BewpnBolv g numepotoi oynuatiopoi. Or acPeotolBiiéc EVOTPAOCELG TepovGlalovy
HEYGAN OXETIKG VOUTOMEPATOTNTO KO VEATOYMYUOTNTO, MAPORD CVTE OUWS ExOvY SEEN |
omofnievtiky wavomro. Ze avribeot, ot woppovyot pavpot acfectdéidor CUUTEPLPEPOVTOL
oav véatooTeyei N Numepatol oynuatiopoi. O kutdrepog opiloviae Tov CUGTNUOTOG TMV
oylotoAiBov éxel meplopiopévn vépogopia, Kuping Kovid otV emodve (ppeatikn), O6mov
Kol mapovstileron apketd amocubpmuévos. Lto BaBoc avt meplopiletor kat TPOKTIKA
aovolaCet (Aovvag k.6., 1976, Kovvng, 1980-81, Ztapdmg, k.¢. 1998).

Avdreepoc opifovrag. Xapaxmpiletat and tn peyodidtepn coppetoy adpokAaoTiKdOy VAKGOY
Kot avlpokikav metpopdtov pe owEnuévn vdpaviikn ayoyiémro. H tsktovik tovug
Kaztombvnon exénioverar pe acvveysis textovikég empdvesg (Soxhdosic). Oswpeitat ooy
gvoL NUIIEPUTo GOVOAO kPTG amoBnKevTIKAG tkovOTNTOS HE Tapovsic CUYVOY OTEYUVAOV
dppaypatov. H v3atonepatdtnro 1oV RETpOUATOY quThY HEIOVETOL aredntd oy meployy
peréng edaitiog g évrovng nriywot|g tovg (Avroviov B., 2002).

To v&poroyiko VEéPabpo g TEPLOYNC amOTEAEL 0 @AVGYOEIdNG CYNIATIGHOS TOV ABnvaikoD
oxtotoMBov (Aovvag ka., 1976; Kaxafég xa., 1978).
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YAPOAIOOAOINIKOZI XAPTHEZ YAPOAOTIKHEI AEKANHEI
NEPIOXH MEAETHZ

- Teparol axnuanauol
- Hunmeparol aynpanauol

- Yaarooreyavol Ewg numreparol

e — e — M el
0 1135 2350 4 500 8751 2000

Zynua 11: YoporiBoloyikoc ydptne vépoloyikic Aekavys.
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6.2. Yopogopia

Me Baon ta ototyeio mov £dwoe o peydiog aptBudg TV YEOTPHoE®V, OALL KOl TO VEGPYOVTH.
noALG @péata otny meproy tov ITvpyov Basihioong oty «Ydpoyewldoyikn épsvva kau uelérn
meproync ITopyov Baoidicons-Artikiioy (Kodbvn T'A., Bikrwpiov-T'ewpyoddn A., 1994),
damotdveron N Vrapén evog mpaktikd eredBepov v3poPdpov opilovia mov avemTicGETOL
oTO aVATEPO THO Tov adnvaikod oyiotdiiBov kat ota yohapd WKHHETH TOV KOADUULOTOC
napovotdloviag cuvbikeg vdpovlkfg ocvvéyelas. To tetoptoyevés KGAvppo pmopsi vo
omoddoel pe mapoyn omd epedtio péxpr 108sg m*/h. Ttoug uecolwikovg acPeotorbovg ¢
vipoyswloyikng Aexdvng vmokoyiomke siopopd 25 m’/hkm’® 7 500m’/h g OANG NG

£KTOoNG OYESOV.

Teraproyevég

H vdpogpopio éwon acbevrig edg pérpro pe Pertiwon katd m Ldvn odykhiong twv podv,
gviado, EVOOTOPIKYG PONG Kol eyKaTdotaong pe mnyh ehedBepn otdbun. H ovapsvépevn
yevikn mepatotTo. mepropiferar petadd 10-5 m/sec -10-3 m/sec. Tuvinpel vdpogopia pe
epedrio o1aBun petald 75 pv.b. xon 145 .8, mepinov. H popeoroyia tng otdbung etvan
glugpd ovykhiivovoa, ce uéco vyduetpo 110 m kot péyoto kopavouevo Bédog 2m-12m,
gV M HEoN ETHGLA KOUOVOY NG OTABNNG avayvepileta oxetiké wikpn, tepirov 1.7m. Efvon
xwpokatoveunuevn petasd 0.2 m kar 6 m otovg adpdkokkovg Topelg g walog Tov,
Lovéyetan vdpovhikd pe g avotepes adpopepéotepes otoifddeg Tov Neoyevoie, To omoio

avaykdalet og peyardtepeg vopaviikéc kKhioslg.

Neoyevég

Tevikd anoterel ToAvoTpOUOTIKG VEpOPOPEN, 1E VEPOPOpia EVBOTOPIKAG poTlg £KONAN oTIC
appodyes Ko adpotepeg meproyég g palag tov. XvvAbog Pploketar vrd misom ue
avapevopevn vevikl mepatomta and 10-8 em/sec - 10-4 cm/sec. Ttnv meptoyr 1 KAUGTIKY)
oThAn éwval averapkilg Adym g Kuplapyng Tapovciog Aerropepos KAAGHATOS, TOV HEWDVEL
eEQIPETIKA TNV VOPAVAIKN AY@YIUOTNTA.

Ot avdtepeg adpopepéotepes, 6ToBAdeq GUVEXOVTAL DSPUVAIKA UE TIG TPOCYMOEIS HE TIC
omoieg Bewpoldviar vdpoyewAioykd g eviaiog MUILEPoEOHPOE cYNHATICHOS afpoloTikoD

A OVG KOPEGHOV HikpOTEPOL TV 30m.
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Meoolwiné

To Meoolwikd amoteAel YeVIKG ECTETAUEVO VITOCTPOUE TOV KOKKOSOVS GYNUATIGHOD EMTi TOV
oytoToAfuwov-yopptikod Hokoolmikod VTOGTPOUNTOG, GE TEKTOVIKT| GOUVEXELOL.

O pOYLOTIKOS oYNUOTIOROS Tov Meosolwikol drabétel poylatikd dikTvo KaAg TUKVOTNTAS,
alhd acbeviic kapotikomoinong. H vevik nepatdta Tov extipdron and 10-7 cm/sec - 10-2
cny/sec. Tevikd 1 mepatdnTo TOV oYNHATIopo elvol TOAD KEAT pOVO o€ Ypuupés M Chveg
PHEEmS T TOKVOONE TG KUTATUNONG OO EKAEKTIKY KoTemdvron. Ty vmoiowny] pale n
neparoTTa omofaivel ovykpitikd Wiitepa xapnAin. H vdpoyopntikomtda tov eivat a&lodoyn
KOl 1 €THOL0 GVITYLLEVT] VUTANP®OT] TOV EKTIHLATOL 08 25 m*/h.km?.

[Ipéoheto, amd yewtpntikd éheyyxo avoyveopileton &viova 1 SOAOUITIKY TOPOVGIO OTIC
Babitepeg oToPddeg xatl aobevi] ecwtepkn SAPpwoT|, HUE amOoTELEGUA XOHUNAN TEPUTOTNTY ,

OV ETMUTEIVEL TV VOPAVAIKT aveETdpKeLD, e eEoipeon TV Gve eKAEKTIKOV 08mV.

Halarolwino

To TTahooloikd, mopovoidlel peydho €0pog LIPOYEWAOYIKNG CULTEPIPOPRS KOl YEVIKG

avyvopiletal GOg Avudpog oyNUOTIONOS 1] VIPEmPBPadUVTNG Ko OV KoTh TOTOVS, OTov £ivar

évtovn 1 avBpakikl Topovcio 1 yevikdg avédver n TpaydINTe TV pEAGV Kot amofaivel
NUPOEOPOS, pe TNV oTpayYioTikn Asttovpyle T@v guvoikdy perdy acbevéotatn Adym tov
KeAOD VEPULAIKOD UTOKAEIGHOD TOVG.

ZOUTEPACUUTIRE:

» O MMoioolwikdg oynuotiopds dev svvost @& Adyov vdpogopia (AemTOKAOGTIK
oLpETOYT, ‘ThaoTikol’ oytotéAibol, SoAopTIKY TapOLGia, VEPEVAIKOS ATOKAEICUOG TMV
avBpakikdV Kot TpoyEtdV TapeRBordV).

= O Meoolwikds avOpakikds poYUOTIKOS oynuotiopog yopaxtnpiletor amd younii
TEPATOTNTO. (EVTOVT SOAOMITIKY) CUMUETOYT, AoBEVNS EcwTEPIKT ddPpwon) Ko EXpoT) OE
fetikd vyopetpo, &tol Gote kotd ekAexTikég 0Oéoelg katamévmong vo  yiveton
VOPOYEMAOYIKAE CNHAVTIKOG.

= O veoyeveig oynpaticpol pmopody va amoddhcovy yeviké Alyo povo m’/h and oTihn
150m.

= O TETOpOYEVEIC CoYNHOTICHOL umopovv va anoddcovy pexpt 10deg m’/h, and epedrio,

Babovg péxpt 30m, pécw appinievpwv oto®v kuping katd ) {dvn cbyrKiiong Tov podv
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7. Yopoynpeia

7.1. I'evika

7.1.1. XboTtacn vroéyeiov vepmy

H cbotaon tov undyeiwv vepdv dapépst and 0 oOOTOON TOV VEPOV SUTAOVTIOHOD
(Bpoyomtoets, empavelokd vepd k.a) kat pstafdrietor katd ™ Stdpkela ™G kiveng Tovg
oToVv VEPOYSpo opilovra.

Ot kvpotepol mapayovteg mov ennpedlovy Vv ovotaon Tov vrdyeiov vepoy sivar (J.I.
Drever 1988; K. Tanji and L. Valoppi 1989; Matthess 1982):

2botaoy tov vépopopéa: Or yewhoyikol oynpatiopol evog vEPoPdPoL opilovia emnpedlovy

TN 60GTACT TOL VROYEWL vePoD. Avtd sEuprdrol omd To &ido¢ OV mETPLUGTOV OV
VILAPYOVV KoL TN YMUKY Tovg cvotact]. Kabdg 1o vepd kiveiton 610 vagdapog n apyiky tov

cvoTaon oTadiekd petafalietol Kol To vepd PTOpEl Vi KOPEOTEl o8 OpIoUEVE 16VIL 0)g

OmOTEAEOHY S10QOpLY avTidploemy peTadd vyphg kat otepens phong, TToddég amd ovTég Tig

ovnidpaoelg  eCapraviar omd  didgopsg mapapETpovs, Omeg 1o pH, o Suvopikd

o&etdouvoymyng Eh kot tv vtk 1oy 1.

O1 kopr6tepeg Stepyucieg mov mAPOINPOHVTOL OTAV TO VEPS TEPVE PEGH OO TC METPHLLUTO

gtvon (C.W Francis 1983):

= Audhoorn opiopévay VAKGOY Tov vdpopopéa. H didhvon tov te-tpopdrav eival cuvipaog
0 KuP10TEPOG TapdyovTag mov kabopilet T ovoTucT TV VIOYEIDY VEPOV.

" ATOUAKPUVOT OPISHEVOY GUGTOTIKOV a0 TNV VEUTIKH don Tov umopsl va ogeiietal o
mpoopoenen 1 kataBdbion tovg. H mpoopognon opiopévav dviev 1 Stivpévng
OpYaVIKAG VANG amd To VAKE Tov v3pogopéa, Ta adlAvTe cVoTOTIKG 1| Ta KoAA0Ed| oV
OXNMOTICOVTOL KaTé TN YNMIKT GAAGYY TOV OPLKTMOV, OMOTEAEL CHUOVTIKG MXOVIGHO
amopdKpLVeTG Tovg. LoviiBag, To SeVTEPOYEVT) VAIKE £XOVV HEYRADTEPT TPOGPOPTITIKT
KavOTA KAt EANPEACOLY oNUAvTIKG TV kiviion tov pdnev oo vrédupoc. KatuBioion
opiouevev otolyeinv Tapatnpeital 6tav adidlovy ot ofedoavaywyikég cuvlikec 1 dTav
70 LILOYEW VEPE Eivan KOPEGUEVD MG TTPOE KATO10 GLGTATIKO.

= Expoonon opiouévev cvotatikdv ta onofo ekevbepdvoviar oy vyph edon. Tétow
PAVOpEVO TAPUINPOVUVTAL OE TEPTTOGEG TopaBioong opopévoy YeMUKdy opinv,

onwog petaforfy g cvykévipmong tov dwdvuévov ofuydvov, ovdetepomoinon Tov
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aoPectoMBon amd OEwa vepd, avaUEN LIOYELMY VEPOV SLUQOPETIKIG TPOErEvTTS N
avTIOpPAcELS loVavTaAAaYNC.

Xpovoc mapouovic: To ypovikd Sidotnuo Katd To 0moio T0 vepd sivon oe emag Le 10 £00(og

otV ax6peoTy OV 1 pHe Toug Sidpopovg YemAoykobg SYNUATICUOVS ot Covn Kopeopob,
OmOTEAEL ONUAVTIKO TOpGyovTH oV ennpedlel T choTact Tov vepol. O mupdyoviag antog
gnnpealeton omd d1apopes TepParhovItkEG TUPGUETPOVE.

-Bpoyontdoeig peyting Eviaong odnyovv oe ypiiyopn kutelodvuon tov vEPOL Kol ETOUEVOS
wKpd ¥pdvo maEng 1e 10 £60POG,

-T& mEPIOYEC LUE KOUA amooTpayylon mopotnpeiton eniong kot ypriyopn kateicdvon tov vepoo.
11 {dvn KOpEGHOD 0 YPOVOG TUPUHOVAG TOV VIOYELOL VEPOD oTov V3poYopEn sapThral umd
m SomepatdTTe. TOV YEOAOYIKGOY oynuaticpv. O ypévog mopopovig exnpelet Kot
Beppokpacic Tov LVIOYEOL VEPOD.

Kliua: To oo Tov vEPOD TOV EIGEPYETOL GTOV LIPOPOPE Eival AVELOYO TV BPOXONTOCEMY
mov mapotnpovvial. Oco ehattdvoviar ot Ppoyomtdoeg, 1660 owiavetal 0 pLOUOS
gEatuoldlanvonc Kol 0 xpdvog EMOPG VEPOL KOl TETPOUATOY. Z& mePloyég Omov To
neprotatikd 6&wvng Ppoxis sivat ouyvd mapatnpiBnkay chiayés oTn cVGTACN TOV VGYELOL
vepo¥. H giopor vepovd yauniod pH og v8popdpovg He pikp) puOucTIKy yopnTikoTTo X6
¢ omotéheopa wENpéves cuykevipooelg PetdAloy ota vroyela veph (C.W Francis 1983).
Topeava e tov Millot 1o kAipo sivon o Pacikdtepog mupdyovrag mov puOpilel v ektoom
70V QULVOUEVOL NG amdmAvong o pia eployr| (G. Millot 1979).

Avdylveo tov eddgpove: Ooo mo éviovo givor o avaylveo tov €ddpovs, T0c0 aviaver M

Mkt anoctdpoon. Avtd opeiletal kuplog o puotkn Sidfpwon TV TETPOUATOY, OTOTE
omokeAvTTOVTAL VEES Empaveles. Eivan dbokoro va daympiobel n enidpacn povo avtolh tov
nopdyovto yweti, cuvibog, S1popés 6To edaPIKO avayhvupo ogeilovial oe SlupopeTikd eidn
TETPOUATOV, PAGOTNONG Kot KApaToG.

Bldotnon: H enidpaon g Prdomong ot cbotoaon Tov vepol eivar odvbemn ket eCoptdron
amd GAlovg mapdyovieg 6mwe To KA, To TETPOUNTA TOV VXAPXOVY KAl TO AVAYAVPO TOV
eddpovg. e meployés pe mokvy BAdotnon to €dagpog ctafepomoteiton ko eumodileton m
diaPpwon tov, duwg 10 d10€ido Tov dvbpaxa ko To opyavikd offa mov eievbepdvovial

S1evKoAbVOLY TN YUK amocdbpaon.
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7.1.2."EAeyy ol mor0TtTNTOS VEPOL

7.1.2.1. Ilocypo vepo

To mooo vepd amotelovoe avd tovg aidveg moAbTio ayedd. Xta cdyypove GoTikd Kot
OIKIGTIKG KEVTPO 1] S1opdAton tng motdtntog Tov sivar éva {NTpe GueonS TPOTEPUIOTN TG,
H Evporaix] Evoon xabopilet 11 Pacikéc mototikés mpodiaypupég 11 onolsg npénst va
KOVOTOl00Y To VEPG IOV poopifovtot Yl avlpdmivy KataviAmon chppove pe v odnyia
98/83/EK. To «vepd avBpadmivng KoTavalmongy, dev eVIGoGETOL 6TV VWOl TOV TPOPILoL,
mapEyetal pe voypéwon tng Ioitelog oe 6hovg ToVG MOAiTES TG EMKPATEING WG «dNUdG10
oyedo», un vrayouevo otovg Kovoveg TG oyophs Kot diémetarl omd TOVG VOHOVS Tng
VYELOVOUIKTG U XOVIKNIG,

H Odnylo amookonel otnv npootacio tng vysiog Tov kowol pe v kabiépwon kprmpiny
vylewng kot kabapiomrag ota omoia mMPEMEL VO OVTOMOKPIVETON TO TOGMO VEPO OTNV
Kowdmra. To xpdtn péEAN pHepvoly GoTe TO TOGIUO VEPD VA 1NV TEPIEYEL CVYKEVIPOGELS
HIKPOOPYOVIoHOVS, mtapdotta 1 xGbe AR ovclog o ouyKEVIpOOTN TéTOowW TTOL pmopel vo
dnpuovpynoel kivéuvo yia Ty vyelo tov avipdrev. No tnpel Tig pivigovp amoatioseig
(lkpoProroyikés, ynpués kol padlevepyés mapdapetpor) mov kabopiloviar oy Odnyia
98/83/EK.

O1 apuododieg Apyxég emiBaretar vo Aaupdavovy dha ta avaykaio pétpa dote va sEucpaiicovy
0TL TapokolovBeital TakTiKd 1| TOOTNTA TOV VEPOD avBpOTIVIG KATOVAAMONS, TPOKEIEVOD
vo ghéyyeTon av 1o Sratibéuevo otovg Karavaletés vepd manpel Tig omatioeg g Sidtaéng,
Kot 13iog Tig TapapeTpikés Tipég mov kobopilovton cOpgmvae pe to dpdpo 5. O mopapetpiksg
TIHEG Yo To vepd opilovion €101, OoTe va vIhpyet va meptBbpio aceulsiag yie TV vYEia TV
KOTOVOAMTOV TOV VEPOD oKOUN Kol £G4V TPOKOWOLV WIKpEG omokAicel. Ze mepintoon
anokAfogov amd autég TG TIPéG, o druyelptoThg g Vdpevong £xel v duvardtnTa va
avaldfer 6paoelg yia Y Gpon TV aTinv Tov TIg TPpokaioby 1 Kot v eEGAetyn g Kokig
nodTNTag TV Subécipmy VAATIVOY TOPMV UE PNYAVIKES, QLOoKOYNMIKES Kot Brodoyikée
dropBowTicég evépyeteg.

Yrov Ilivoxa 3 divovtor to evdewktikd emineda kol o1 avdTATES EMTPENTEG THHEG TV
S10pOpwV TupaUETP®V TOLOTNTAS TOL VEPOD TOV  mpoopiletal Yo KatovdAmon omd Tov

avBpwmo, ommg xabopilovron and tnv odnyia 98/83 g EE.
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Hivaras 3: Hapaustpor rordtyras vepod o& ayion pe Ty QUOIKY cloTacy VEPOD.

Movades | Evdsiktiko AvaTaty TopadekTi
eminedo/Guide CUYKEVTPOOT
level (GL) /Maximum admissible
concentration (MAC)

@szppoxpocio ‘C 12 25
(Tw°C)
Zuykévipoon pH 6.5<pH=<38S5 0.5
vépoyévev
Ayonpémyro pS/emléwmg | 400 2500

20°C
Xropro mg/L CI' 25 250
Osikd mg/L SO4 | 25 250
AcPéoTio mg/L Ca 100
Mayviicio mg/L Mg | 30 S0
Narpio mg/L Na 20 200
Kaio mg/L K 10 12
OL.ZxinpoéTyra mg/L.Ca 60 150
TDS mg/L 1500
Nurpwca mg/L 25 50

NO;y
AppoViakd mg/L NH;" | 0.05 0.5
Xidnpog pg/L Fe 50 200
Mayyavio pg/L Mn 20 50
Xohkocg pg/L Cu 100 200
Yevddpyvpog pg/L Zn 100
Pocgopog pg/L PO; | 40 50
Kadpro pg/L Cd 3
Nikého pg/L Ni 20
Moélvpodog nug/L Pb 1
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7.1.2.2. Nepo aposvong

O amoutrioelg mowdtnteg Tov VePol Gpdevong molkidAouv avdAoye pe to £idn Tov

KOAMEPYEI®V, TOV TOTMO TOV €3GQOVG, TN OSLVOTOTNTO GTOGTPGYYIONG Kot 10 KAipa

(KaArépyng 1986).

Ta kprripla rordtTag T0V vepol dpdsvorg oyetilovtol pe:

" 1] GUYKEVIPOOT GAGTOV ©TO vepo. Nepa dpdevong pe vymrés Tiég olatdtnTog
TPOKAAOVY abéNon ™G WOUOTIKNG Tieons. AVTO §(El ©OC MOTELECUO TO QUTA VO [N
UTopovV Vol TpocA&fouy T0 vephd mov YPeldlovial Kal Vo NV avanticsovTon Kavovikd.

= v nopovsio oplopévav cvotatikdv o avénuéves ovykeviphoslg mov Hsmpovviat
TOEIKA Y10 T0 QUTEH, OTLS TO Bopro.

= TV Tepovsio opiouévey KaTidviemv mov umopel va mpokaréocouvv amoxpokidmon g
apyirov o10 £8agog pe amotélecpo ™ peloon g SamepatdTnTog Kot TG SuvaTdTnToC
aePLoRov ToL (.. To Na avtudidostal pe ta wvte Ca, Mg kot mpokoist anokpokiSmon
TOV £84POVC).

= v avénuévn mepektikdmTo oe Bpentikd ovotatikd. [TodAég gopéc, mopotnpeito
vmeppeTpn  avdmtuén g PAdotnong o6tav To vepd Gpdsuomg mepiéyer vyMASC
OLYKEVIpDOELG 6COTOVL 0O TO MAGCUATA IOV ¥PNCLUOTOODVTAL.

Hpogpavag dreg o1 Tapumdve mocdTeg dev ypnotpomotodveat nali yio ™y a&vounon tov

apdeutikod vepoy oe Katnyopieg ovTe LApYEL Evar Kowd Tupadektd cVoTUd TaEVOUNONG

oV apdeuTikol vepov. Ta Pucikd KpiTipla TOLOTNTAG TOV UPSELTIKOD VEPOD TAPOVGLALOVTAL

O KAT®:

To apdevticd vepd Tagvopeitar oe didpopeg katnyopieg aviioya pe to cuvieheoth SAR, v

EISIKT] AyOYIHOTNTO TOV KOl T GLYKEVIPMOT VATPion.

IeprekTikoTnra og Narpro

Kpuipo yio mv xoteAlndotnre evog vepold yla (pdevon amotehel o ocuvieAeothg
npoopopnong vatpiov (SAR).

H mepiextikotnta o Natplo ypnoiponoleitat og deikmg g 1o10TnTog Tov apdeutikol vepod
Kupiog Aoye g emidpaong tov Natpiov o1l @uowé WB16tTeg TOV E3GPOLE dMOS 1
dlamepatdTnTa, 1 SMONTIKOTNTO Kot 1) KOTRAANAOTN T Y10, YE®PYIKH ¥prion.

Eng1dn n eniépaon tov vorpiov 1600 610 £3apog 660 Kot 0TIC KUAMEPYELES Elval onpavTiKi,
Atdpopeg mocodtteg £xovv mpotabel og Pdoelg Yo TV Ta&vopunon tov vepod wg mpog tov

kivduvo ov mpoépyetar amd T cLYKEVIp®ON StaAvtol vatpiov.
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H oyéon peteéd Swhvtod Natpiov (Na') kor tov Grhov Swohvtdv eniong komoviov
AcPeotiov ka1 Mayvnaiov (Ca*" xar Mg™) Stveron and to "Adyo IIpospogrioews Natpiovn”
(Sodium Absorption Ratio) yvwotd wg S.A.R mov npotdnke and 1o Yrnovpyeio ewpyiag

v H. IT. A. (U.S Salinity Laboratory - 1954) Bdon g axérovdng oxéong:

Na™
\/Caz" +Mg*
2

SAR=

Ov ovykeviphoelg tov Na, Ca kot Mg skopaloviar oe meg/l (RICHARDS, LA. 1954,
KoArépyng 1980).

H taévopnon aneikoviCeton oto akdrovBo nuthoyapBuicd Sidypeappn oto omoio sivat
tomofeTnuéveg o1 TINES TG NAEKTPIKASG Ay®YLOTNTOG KUl TO TOCOCTO TOV TPOTPOPNUEVOD
vaTpiov Tov apdeuTikol vepoo.

H iy tov S.AR. skepaler v gvepynuikdtnta tov Ovtov vatpiov kot kabopiler mv
kavotTe. evodhayfg touvg pe kotovia onmg Ca ko Mg mov £xovv mpoopognfel and to
xkohhoedn Tov eddpovg. Me Baon v Ty Tov S.AR. Swxpivovion T€coEpis KuTnyopies
ocOupmva pe Ty Tadvounen tov Yrovpyeiov ewpyiog twv H. I1. A. Ot xatnyopieg avtég yia
g8k niskpiky ayoyipomta 100umho/cm given o1 axdrovdeg:

Kamyopia 1: S.A.R <10, kivéuvog varplov pkpog

Kotnyopia 2: S.A.R and 10 éng 18, kivéuvog vatpiov pecog

Katnyopia 3: S.A.R and 18 £wg 26, kivéuvog vatpiov peydrog

Kotnyopia 4: S.A.R >26, kivduvog vatpiov Tord peydrog

O1 mapondve Té0oepls Katnyopieg petafdiioviol mg cuvapINoT NG E10IKNG NAEKTPIKNG
aywyéTtag tov vepod. Erot yuo edik niektpikn] ayoydtnto E=2250 pmho/cm o
napamdve TEooeplg Katyopies vivovrar S.AR.< 4. 4, and 4.4 £w¢ 9, ond 9 £wg 14 xat >14

avTioToT) 0.
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Lyiipa 12; Avdypappe yio Ty radivéunon Tov vepos apdciesws ae Katpopiss Kotd to U.S S alinity Laboratory(1954)

H mowtikn tagvounon ooppove we to Lieryua Talvéunonc tov Richards 1o vepd
Katotdoooviatl o 16 katnyopieg pe SlapopeTicd TO0TIKG YOPUKTNPIGTICG KaL S10pOPSTIKN
KatoaAMAoTTa 1o dpdevon koAhiepysiby. Emopévems, vrdpyovy 16 molotikég kernyopieg
vepov (C-51, Ci-8z, Co-81, Cr-S; x.0)) ot omoieg deixvouy kotd mdc0 T0 apdevdueva vepd
uropel vo tpokaiicovy oddtmcn oto £30pog.

Kamyopieg katadinhomtag apdevtikod vepov katd Richards

I: Ci-S), mowdtnra kodx). Nepd pe yapnkf neplektikOTnTa 68 GAuTo.

2: Ci-Ss, Go-Sy, mowdtnra xad péypr pétpio. To vepd mpémer va ypnolpomoisital e
mpopvradn ota Papeid £3dgn mov dev amooTpayyilovol kahd kul emiong e ETIPVANEN Yot
gvaictnta putd.

3: Ci-S3, C2-82, C5-5y, mowdtnto. pérpia, péxpt mord pérpla. Mmopel vo ypnoiponoteital pe
pérpa mpogvradng. To &8upog mpémel va anoctpayyiletol kaké 1 mpémel vo mpootifeTm oe
aVTd YOYocC.

4: Ci-S4, Co-5;5, (3-8y, Cu-Sy, mowdvmqro moAd pétpua péypt xokh. Aev mpémel va
xpnowonoteital yio evaichnra  Qutd, ovte yevikd v Papeid £8Gon. Mnopei va
xpnotponoteital pe pétpa npoevradng oe ehagpd edGen mov aroctpayyiovtar kahd 1 va
rpootibeton ydwoc.

5: Ci-Cy, C5-S5, C4-Sy, mowdtra koxnf. Aev ovvictotat n ypfion Tov yia apOEVTIKOVG

okomove. Iaporavta pmopel va ypnowomomBel pe avotpode meploptopol o KaAdg
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amootpayyiliopeva edden kot eutd avlektikd. Kivdvvog avénong alatdtmrag eddpovg yv
aLTO cuvioTaTol 1) TEPLOSIKY EKTAVGT) CAATOV.
6: C3-Sy, C4-S3, C4-S4, moAV kokf] mOWOTNTA 38V TPEMEL VoL YPNOIUOTOLEITO GE KOpin

nepintwon.

IeprektikdéTyTo o€ Ghota

H okt cuykévipmon 1wv Swdtdy oAbty mov mopéyet evOelEels yio Tov kiveuvo cAaTdoens Tov
£dGpoug petpdral pe v edta) nhektpua) aywyyomra mov ekepaletor oe hmo/cm otovg 25° C. To
apdeutikd vepd pe Paon v bk nisxtpua| ayoypomre (EC) karardooston otig axdrovleg
téooepig komnyopies mowdtntag (US Salini Laboratory, 1954).

Kotnyopla Kivévvog alatmoswmg

EdikA nigktpikn oyaypomra (EC) pkpotepn twv 250 pmho/em ctoug

C1 25° C, mepextikoto oe Ghato pkpotepn tov 160 ppm xivouvog
CADTOGENG HEKPOC,.

C2 EC peta&d 250-750 pmho/cm otovg 25° C, mepieknkom e o GAUTU
petaéh 160 £wg 480 ppm, Kivéuvog dAuThoENG HESOC.

c3 EC peta&d 750-2250 pmho/cm otoug 25° C, mepextikomta ot dAote 480
¢ 1470 ppm kiviuvog chatdoewg peyahog

C4 EC > 2250 umho/cm otovg 25° C, mepiekticotime oe @uto >1470 ppm
Kivauvog dATMCENS TOAD HEYEAOS.

* H niextpicn ayoywdmro sivor €€ optopod 1o avtioTpogo g niextpudis aviiotaons. g Tpog TS
povédeg 1mho=1/ohm=1 Siemens=103 mmho=106umho. H e ayaypdmra (EC) &xer mig povadeg
mho/cm, mmho/cm, umho/cm kot 610 cvompa SI vdpye ) Hovada Siemens/m.

H ida ta&vounon éyve emiong and tov Wilcox (1948).
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7.1.3. MopapeTpor o1O6TNTAS VIOYELOV VEPDV

To guoikod vepd mepiéyel oe didhvon didpopo WOVIR KoL o€ aidpnon cTotysin, evioelc Kot
copotidla. To vrdyew vepd, kotd ) S8popT TOVG GTOVE YEMAOYIKOUC GYNHUTIGHOVL,
avtidpodv pe ta metpdpata Kot sumiovtifovion an’ avtld oe avopyave, pETaAAtcd Kot pum
netoAMkd, ovotatikd (Etovpvapag I. 2007). To &idog xot 1 mEPEKTIKOTTO ©E OUTE
TPOGOIBOVY OPICHEVEG QUGIKOYNHIKEG 1WBOTNTEG OV YopokTnpilovy ™V TodTNTG TOU.
[lepiektikomto o opiopéve amd avtd TEve omd Oplopéveg oplakéc TILES TO KadloToOV
aKaTOAANAO Y10 Kamol/eg yprion/oeig (Zovitog I'. 2006).

Ot mapauerpot notdtnrog TV VROYEIWV VEp®Y mov TapakorovBoiviut etvar (Bovdovpng K.
2009; Zoviwog I'. 2006):

A) Quctcoynpikég mapdpetpor (m.y Hiextpin oyoyydtra, pH, feppokpacio mov ovuvibog
LETPOVVTOL ETTL TOTOV).

B) Kvpua tévto (Ca, Mg, Na, K, Cl, SO42,NOs, HCOs)

[') Agvtepévovta (m.x Fe, Mn, Br)

A) Bapéa pétarda (n.x Zn, Cd, Ni, Cu, Pb)

A) OvooyMuIKEg TAPGRETPOL

Ot xuprotepeg puokoynuikég mapapetpot tov kabopilovy ™y mo1dTTo ToL VEPOL Elvo:

Osppoxpasia (Tw). H Beppoxpocic tov vroyeiov vepdv kabopilerar xvping and
feppokpacia Tov netpopdtov, ta omoia to mepiBdAlovv. Ot Oeppokpasisc Tov VEHYEIOL
VEpOD TelvouV va mapaueivovy otadepis, eKTOG amd To EMPAVEIOKE VEPG TOV TopovGLAlovy
OIKVPAVOELG MG TOTEAECHN TV PeTaBoldy TNg NAakAg EVEPYELNg TAVD OV EMQEVELD
™mg yns (Bovdovpng K. 2009). H Beppokpascio tov vrdyeion vepod, oto 1810 onueio eivo
otabepn pe 1o ypovo, ywai Pploketar om (v opodeppiog, N petaPéiietar eddyiota
epooov mpoKeTal Yo, ToAD prxd vépopdpo oTpdpa. Me ebaipeon meploxéc yemBeppikdy
nediov, n péon Beppokpasia Tov véyEIoL VEPOL oE LVt Bdbn eloavt mepimov 14-15°C, n
de ywpikn Stokvpavon etvor 10 °C dwg 20 °C. Avtifeta 1 feppoxpocia tov vepod Tov mydy
Kot Kuping Tov kepoTikdy petafdiletar cuvibag katd 4-5 °C, eviote mepiocdtepo 6Tav 1

Cavn Tpogodooiag eivat opevn (Zoviiog I'. 2006).

Hiexrpua ayoypérnra (Electrical Conductivity/EC). To xabopd vepd dev sivor kardg

ay@y6g Tov nAektpiopod. H mipn tov cuvieheot) NAEKTPIKAG oy@YIHOTHTOS GUVEETON LE TO
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ovvolo Stuivpévav ovotdv (T.D.S) oto vepd (Zodhiiog I'. 2006). H avénon g mocdmTog
tov Swhvpévey oldtov kot n avénon g Oeppokpaciog cvvendyovial kol obEnomn g
NAEKTPIKNG OYOYIUOTNTEG, YU G0TO 1) PETPNOT TNG TPEMEL v YIVETOL OF GUYKEKPLUEVN
Beppokpacia (covibeg 25 °C). ‘Erot 1 NAeKTpIK OyOYIHOTNTO GUVOEETUL GUECH HE TNV
nocHTNTE Kor T QUon Tov dwAvpéveov niextpolvtdv. To evdewktikd enimedo Tng
ayoypdTitag oto wooto vepd eivar 400 pS/em. AvEnpévn ayoypdmmia vrodnAdvel
ovEnpévee mocdTTEg aMdTOY, TOV aviAoye HE TN QDOY TOLG KOl T1] CLYKEVIPWOT TOVg
pmopet va dnpovpyicovy mpoPinpota vyeiog (Bovdodpng K. 2009). Iavrmg oe cuvibelg
TEPUTTOGEIS TOV VEOYEWV VEPDOV Taipvel Tyés and 140 éng 1100 pS/cm. Ta edagpd vepd
£xouv nhekTpiki ayeywotnTa éog 400 uS/cm eved ta Paped vepd mavo omd 900 uS/em. Ta
VEEALP vepS Eyouv cuvnBwg maveo amd 2000 — 3000 pS/cm, evd Kamoeg MOALEG
«ooAapovpeey (MaAG VOGAHLP VEPE) AexOUV NAEKTPIKY) Oy@YIMOTNTO €0G KOl MAVED o
100.000 puS/cm (ZovAiwog I 2006).

Evepydg oEdmyra (pH). H évvowr tov pH ogopd oe Oheg TIG MEPINTMOGCELS TV 130VIKOV
Stahvpdrov xor oyetiletor pe to moco €ve dddvpa eivar 6&vo, ovditepo 1 aikaikd. Ta
PUOTKE Vep &lval OTIV TPAYUATIKOTITO, VOUTIKG Sludvpata, kabhds nepiéxovy ev didivoet
opyavikd kol avopyavae ovotatikd. To kabapd (ameotayuévo) vepd oTn QLCIOAOYIKY TOVL
poppn mapovottlel pio wopponia, M omoin Tov emTPEREL Vo mepLEXEl eAebBepa WOvTa
vépoyévou(H') kou pileg vipo&itiov (OH'). H oplokh avth KATAoTOON KAVEL BOTE TOOV
rhedvacpa vdpoyovey (H'), va petatpénet to SidAvpe og 0o kut ot avtifer nepintmon,
oe ohkoAiko (misovaops OH). H apBuntixf tiun, yo 10 pH, tov ovdétepov S1eAvpdToy
efval 7, evid TIPS IKPOTEPES AVAQEPOVTUL 08 GEVH SLUADHATA KoL UEYRADTEPEG OE UAKOAIKA.
Ta @uoikd vepd eivar petpiog 6&wa 1 eAa@pdg oAkaiikd, pe to Tehevtaio va sivol to

kaAdTEpa and mAevpag vyEng (Ztovpvdpag I'. 2007).

Avvauixé oésidoavaywyic Eh (Redox potentional). Avtd diver minpogopieg yw tnv
katdotaon ofeidmong Tov otolyeiov Tov viatkoy StaAvpatog. Edyv o duvauko avtd gival
apynTikd 1o Sidhvpa sivar avaywyko, Exel EAAEYpO NAeKTpoviny, evd av elvar Betikd sivon
ofedwtiko, £yt mepicoeia m.y. niextpovioy (Xoviwog I'. 2006).
To Svvapikd ofadoavayayng (Eh) evog vdatikol driaidpatog propel vo vmoroyictel and tny
gbiowon tov Nerst. Metpdror pe evoictnra niextpodia kor efaptdtar amd T Ofom
woopomiog g avtidpacns:  OLedopévn popen + e €= Avypévn popen
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H 0¢om wooppomniag eZaptdtor amd Tig GUYKEVIPDOGELG TOV 0EEIBMTIKOD KOl OVOy®@YIKOD HEGOD.
To mo Gebovo xut oyupd ofewdwtikd ot @Edon &ivar to o&uydvo, evd 10 1OXVPOTEPO
avaywytko To vdpoyovo. OfedwTikég cuvrkeg euvoovvtat ekel drov vdpyel o&uydvo.

H perafoin tov pH oto mepipdiiov mpokadel onpavtikn petafoin tg Tt Tov duvapkon
oewoovaywyng, Aoym g ovppetoxic twv OH- otg avnidpdoelg ofsidoavaywyrc.
I'vaopifovtag Tig TipEg Tov duvapikod ofewdoavaywyng g cuvdptnon ue to pH, givat duvatdg
0 TPOCOOPICHOE TOV HOPEOV ue TIG omoieg Ppioketan éva ynuikd otowsio oe éva

ovykekplévo mepifdirov (Bovdovpng K. 2009).

2ivolo Awdvpévav Zrepedv (T.D.S.). Mnopei va exopootel kot Sloa@opetikd (aArd 61
akpipog tovtooNUA) ©¢ GLVOMkN cAatomto. Efoptdron amd T Swvtétnra Tov
OYXNHOTIOUDV 01 07t0iot TEPLEYOLV TO VRLOYELD VEPD 1 oLV drappevcbei amd owtd. Yrdpyovv
oYNHOTIoHOL, OTmg o1 YpaviTikoi, 6Tovg omoiovg To PIAOEEVODUEVE VITOYELR VEPG EXOVV TOAD
tpfy iun T.D.S. (cuviBag 200-300 mg/L), evd dhiot, dnmg ot ilnpetoyeveic oTovg omoiovg
to T.D.S. eivar apketd peydro (1000 éwg 1200 mg/L) kabdg kat oTa VEEALPY Kat TOAD
TEPLOCOTEPO OTA GAUUPA VEPd, ota omoin 6mov ot Tég Tov T.D.S. eivon tepdotieg: 30.000
mgr/1 oto aApvpd vepod, Emg 100.000 mgr/1 ota vepdipvpa vepd (Zoviog I'. 2006).

Fevikd to T.D.S. ota vrodyewa vepd avédveton pe 10 xpdvo mapupovig oto vrEdapog, Gpo e
TO UAKOG TG pROYELNG Sradpoping TV omoia avtd Exovy davdoet (Zodiog I, et al. 2001).
Avdpeoa oto T.D.S. kat oy niektpikr] aywywomra (E.C.) vrdpyst pia nepimon ypoppiky
oyéon. Katd tov Matthess G. (1973) av molhaniocidoovpe ™y E.C. og uS/cm eni 0.65 Ba
Bpovpe v tiuq TDS o mg/L.

Katd tovg Davis S.N. ka1 De Wiest R.J. (1966) yivetar ketdraén tov uvmdysiov vepodv

avaioya pe v Tipr T.D.S. énwg gaivetan otov axdiovbo mivoaka.

Xapuktnpiopog T.D.S
Thukd vepo <1000 mg/L
Y @dipvopo 1 YAopo vepd 1.000 — 10.000 mg/L
Alpupo vepod 10.000 — 35.000 mg/L
Ynepaipvopo vepé (cahopoipa) >35.000 mg/L

To Boiaoowvo vepo &xet katd péco 6po T.D.S = 34.000 mg/L
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Awhopévo OEvyévo (Dissolved Oxygen, DO). IToAAég opyavikég Kol avOpyoveg EVOGELS
embpovv oy mowdotnta. Eva yopaxtmpiotikd eivar 10 Awedvuévo O&vyovo (Dissolved
Oxygen, DO). Oco peyordtepo gival to mocootd Tov SleAvpevov 0&uyovov 1060 1 TOL0THTO
0V vepol ovEdvetat. To ofvydvo eival ehappd S10dvtd oo vepd, €101 1 CLYKEVIPOOT
Kopeopol otovg 20° C eiven 9.2 milligrams/liter (mg/L) kot otovg 30° C katépyerar ota 7.6
mg/L. Amotelel onuaviikny Topauetpo apov Heydles mocoTnTeg dtedvpévon o&uydvou 610
vepd opevog pev onpaivel kobapd vepod, apetépov emtrpénet v vrapén {omMg og avtd. To
SwAvpévo ofuydvo Oy povo eivon amapoitmto Yoo TOVE TEPIOCOTEPOVS LOPOPIAOVG
oOpyaVIoHOUE aAAG Kat 1] Vo1 Tovg e€aptdtot amd To enimedd tov. Iayvpn opyaviky pbraven
npokaAel peimon tov DO, kabog ta Poxthipia xpnotponotovy o&uydvo yio v amodopnon
Mg opyavikig ovoiog (m.y. oe COz kot HyO) (KapaBimng 2005). Eriong, moiwd vepd mov dev
OVOVEMVOVTOL EXYOVV MIKPT] TOGOTNTA S1OAVUEVOL 0EVYOVOL, EVD VEPG TTOU GVHVEDVOVTOL Kol
Bpiokovrat o afabeis opilovieg £xovv oyetikd peyaAdtepn nocotnTe dtdvpévon ofuydvou

(ZovAtog I'. 2006).

Zxinpotnta (Hardness)

H oxhnpdmto tov vepdv TPpoépyetul and TNV Tupovsic HETHAMKOV KOTIOVIOV To Omoio
avTIdpolv pe 10 comolvi Kat oynpatilovy inpua M pali pe opopéva avidva, mov Pploxovior
oTO VEPO KoL dMpovpyody kpovata (Camp 1963).

H orxdnpdénta dwwkpivetor oe:

[Mapodukn N avBpaxikn ckinpdtnta (temporary) mov mpoépyetat and v nopovsic 6EVmY

avBpakikav ardtov omwg Ca(HCOs): kon Mg(HCO3),. Ta dhata avtd mpoépyovtar amd
Suiwon ardrav Ca’’ kat Mg®", mov vadpyovy oto Sideopo TETPOUATA 1| 6T0 £30Pog HEGH
and ta omoio Siépyeton to vepd. H ddAvon ovt devkoAdverol amd 1o CO; mov
grevBepveTtar amd 1 Poaxtnploky opdon oe opyovikég ovoiec Tov  eddpovg T
npociapfaveror and v atpdceapa. Otav 1o vepd Bepuaviel to dhata avtd arocvvtifeta
oo ovTioTol o ovBpaKikd Kot TEQRTOVY MG ICNUa.

Moéviun oxinpdémza 1 un ovlpakiky (permanent) mov mpoEpyeTal OQeIAeTal GTNV MApOLTia

yropovywv xal Betikdv aldtov Tov acBsotiov kKot tov payvnoiov ko dev aipstor peE TO
Bpooud, apod xatd T depyacic avty dev etvar duvatdyv va kotapubicbovv ta aviictorya
Ghato Twv d0o petdiiov (Bovdovpng K. 2009).

O oxinpoémra (Total Hardness): Eivar to daBpowspa g avlpakixnig Kot g poviung

oxinpomras. Exppdleton oe wodivopo CaCO; (mg/L), arld ko oe BaBurodg okinpdTnTag,
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O Todducdg Babuog woodvvapet pe 10 mg/L CaCOs kot 0 Teppavikos Babpoc wwodvvapel pe
17.86 mg/L Ca(HCO3), (Bovdovpng K. 2006). H ok} oxknpdtte T0v vepod amotelei v
TUPGHETPO TPOGIIOPIGHOD TG OMKTG TLYKEVIPMONG KUPimg TV aldtov asPeotiov Ca* ko
uaywnoiov Mg™ o mg/L woodvvopov CaCOs kot Sivetat amd ) oyéon (01 TEPIEKTIKOTNTES
tov Wvtwv eivonl exkepaocpéves os mg/L) TH(Total Hardness)=2.5Ca+4.IMg (R. Allan
Freeze and John A. Cherry 1979).

B) Kvpra 6vra

* Twwv omotewv 1 ovvijbng mepieknicotia oto vrdyelo vepd évar and Img/L éo¢ 1000 mg/L
(Zovhog I'. 2006).

Kaniovra

AdBéotio (Ca”™) - Mayvijoro (Mg™*)

H dmopEn Acfectiov ota vrdysin vepd ogeiletal otn Suihvon opuktdv, thodowa oe Ca dmmc
o acPeotitng (CaC0;), 1o enidoto [Cax(FeAl)AlL(SiO4)(SiO7)O(0OH)], o dohopimg, To
oAy6KkhaoT0, 0 YOWog (CaSO4-2H,0), o avvdpitng (CaSOy), o avopbitng (CaAl;Si;Og), ot
apgiBorot, o1 mupdEevot, ot GoTplot, o1 apayVites Kul Ta apyIAKG OpYKTh 1| o& Sidhvon
TETPWUATOV Omog 0 6oPectoMBog, Ta kpokaromayr, ot acPeotomBucol woppitec k1 ot
aofectoMbucés papysg Ov ocvvnbelg ovykevipdoels Tov acfsotiov o8 QUOIKE Vepd
rvpaivovar petad 0,05 kor S mmol/L (Appelo and Postma 1996).

Kopieg nnyég mpoéhevong tov payvnoiov oto vrdyelo vepd givol ta payvnotoldya opuktd
omwg 0 dohopitmg, o poyvnoimg, o oMBivng, o kapvarimg, o molvoritng, ot apgifoirot, o1
TUPOEEVOL, Ol poyvnoiteg, ol oepmeviiveg, Ot poppapuyieg kot to apyihikd opuktd. Ta
TETPOROTO, TOL Slakpivovial Yoo TNV VYNAN TEPLEKTIKOTNTA TOVS G PayVAGIo &ivar ot
doroptikol woppiteg, ot Sokopitikég i ot payvnowdyes uépyeg (Kadiépyng 2000).

O Adyog Ca/Mg oto uhaoovo vepo etvon mepimov 0.25, og vodiuvpa vepd 1.5-3.7, evd oe
aoPectombikd vepd 1.6 kat o8 dohoputiké vepd 1.25.

To mapanave ctoyeio siver anapaimro yia v vyeia tov avBpdrov ywori to aoPéotio siven
S10VPNTIKO, AVIWTEPTACIKG Kol avTiodiepykd ko Bonbé oty mHEN Tov aipatog, evd To

payvioo Bonbd otnv opadx Aettovpyia Tov vevpopvikod cuotipatog (Bovdovpng K. 2009).

Nétpro (Na*) — Kéaho (K
Ta aikdiioe Na ko K cvvdéovy v mapovcio tovg pe tovg actpiovg. To pev vétpio otov

arfitm (NaAlSi;Og), to e kAo ot 0pboKhacto kat otov pkpoxhvy (KAISi3Og). To Na®
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anavtd entong otovg vaTpolyous aueiporovg (Yhavkooav) kol otov oAl (NaCl) ko to
K™ otov cuifivn (KCI). To kéito oyetiletan eniong ko pe xolovye Mrdopate. H mapovsia
v oAkoMov oyxetiCetal kat pe ™ dielodvon g BGAacoRg o TAPEKTIONG VEPOPOPOLG
opiCovieg N ue oepopeTa@epdpeva otayovidia and tn Bdracoa (Bovdolhpng K. 2009).

To K amovtéton oTo UOTKG UROYEW VEPG 08 CLYKEVTPMOELS 0t oToieg Kupadvovtal ard 0.01
g 0.2mmol/L ot 0.1-2 mmol/L yia o Na* (Appelo and Postma 1996).

To xdMo stvon éva arapaitnro ototyelo yio tov dvBpwmo kot omdvia, av OxL Toté, Ppioketol
o0 vepd Ddpevong og enineda mov Ba pmopodoav va eivar pa enkivévva yia Tov Gvbpwmo.
Eugovileton o peydro Bobud oto meptBdiiov, copumeptiapfovopévey OAmY TV QUOIKGOV
86TV, Mropel eniong vo eneaviotel o vepd VOPEVONG, MG CLVEMEWR TNG ¥PTONG TOL

reppayyeviKon koriov og ofedetikd oty enegepyacia Tov vepod (WHO 2009).

Avidvta

Ximpro (CID)

Kople mpoéhevon sivar ta nuoToyev) TETPOUUTO, TOV TEPEXOLY OPYIAIKG OPULKTG
Bouldootag yéveong, kabdg kot ot gBamopites. AAA anyn amoteAei n disicdvon g Bdhacoug
otoug TEPEKTIONG Vdpodpovs. H vnupén toug moapatmpeitan oe amdfAnta fropupyavikng,
OOTIKNG Ko YEmpPYIKNG Tposhevone. Ztig Bropnyavikég nepoyés avénon tov Cl- mpoépyetar
amd TV Kavon ToV TACTIKOY Kot To. fgpponiektpikd epyostdcta (Bovdovpng 2006).

O1 cuBetg cuykevipdoeg o un puroopéve vepd eivor 0.05-2mmol/L ywo 1o Cl- kon
(Appelo and Postma 1996). Zopowva pe v odnyio 98/83 mg EE 1o avatote emtpentd
enineda yia ta vt Cl- eivar 250 mg/L. Twég CI peyodtepeg tov 250 mg/L Bewpodvral
tofucég yia TV ovBpdmvn vyeio. Zoykévipaot) 10viav yropiov méve ard 100 mg/L diver
aApopn yevom oto vepd, to kabiotd SwPpotikd ki avemBdunto otn Propnyovikny xpnon
(Karrépymg 2000).

‘O&wa avlpaxikd wWvra (HCO3)

Ta o&vavBpaxixkd 1 6Ewva drrzavBpakikd HCO5™ anotehovv deiktn yuo v mapén opyavikdy
ovotdv ota vepd. To HyCOs, mpoépyetal an’ v opyovikh DAN kot SucToTal 68 TPWTOVIG KOl
o&vavBpakikd cOUEOVE e TNV avTidpaocn:

H,CO; — H™ + HCO3™ ko ot ofvav@paxikd Le T oelpd, Toug StioTavial 68 GTopo DEpoYovou

xat avBpaxuch pifo: HCOs— H' + CO5™
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To. mpatévia (H) mov mpodpyoviat omd 1o HoCO;5 ko HCO3™ nailouvy onpoviikd polootn
owdikacio anocdbpwong tawv opvktdv. H cvykévipwon tov ofvavBpakikdv oto vdota
unopst vo, opeiieton kot ot Sidiven tov aoPeotity mpog Ca®” kon HCOs (KoaArépyng 2000;
Appello and Postma 1994).

Nutpwkd 16vra (NO3)

To vizpkd 16vra stvar 10 TEMKO TPOIGV TG QLOIKNG omoohvleong opyavikdv almTodywmv
EVoEMY, Onwg QLTIKNG ki (owig mpoteivng. Mmopsl va mpoépyetar amd Coucd
TEPITTMOLOTA, MTACHATO 1] TpoTyohpevn (p1ion Tov vepod and Tov Gvlpwmo.

H o&eidwon tov 16vrog NHy' mov mpoxintel and thv anochvBson mpoyotonotsital og §60
otddta pe 1 Ponbeto KpoopyaVIGHOV:

2NH,;" +20H+30, — 2NO, +2H" +4H,0

2NO; + O; — 2NOy

Meydin mepiektikdta o8 Vitpikd avidv vmodniavel ™y mopovoio Plodoykdv pdrmv 1
emidpaon 1 ovauelEn pe vepd dpdeveng omd Awmovopeves yaisg, To avdtato 6pio
OUYKEVTPOONG VITPIKOV GT0 OG0 vepd Exel kaBopiabel oe 50 mg/L, evd o emBountd dpio
etvor 25 mg/L. E€urtiag tg peyding Srahotoétntdg tov omavilet oto, metpdpata, Opmg Adym
™G evpeing xprong almTovx®V MTUCUATOV 01 EVAGSELS Tov aidTtov Ppickoviol e agbovia
ota vroyew vepd (Bovdodpng K. 2009). Ot cuviBeig ouykevipdoeig o€ Quotkd vrdyeta vepd
gtvor oAV yaunAgs, petalv 0.001-0.2 mmol/L (Appelo and Postma 1996).

Avénpéveg ovykeviphoeg vitpikdv ote Hdata mopovstilovy tov kivéuvo mpdxkinong ot
Bpéen g vocov ng Kubvmong, eved 6to 6o meptBGALOV T0L GTOUGYOV TMY OpPYUVIGHOV
EVOEYETOL VO HETATPUNODY OMOG KoL T viTpddn, oe vitpolopiveg mov sivar dvvnTikd

KOpKIvoydvEg ovoieg.

@siiké avibvra (SO

Ta Betikd 16vio oT0 vEOYEL VEPE TPoEpyovTan Kuping and ™ didAven Twv opuKTOY 6TKC 0
ownporupitng (FeSz), o ydyog (CaSO42H,0), o avudpitng (CaSOs) xat o moivaitng
[K,Ca2Mg(S04)4-2H,0].

AvBpornoyevelg mapdyovteg 6nwg 1 mpochKn AMTAGHATOV, 01 EKTOUTES KAVCUEPIOY 0md
OYfHUTE KL EPYOOTACIO KAl 1) OKLKY] Béppaven 1 QUOIKESG BPaoTNPLOTITEG GTNY EMPAVELX
NG YNG Omwg 01 Tupkayég dacdv Kal Ta neaictelr cvufdiiovy oty avénon tov deikdy

oT0 VIOYELN VEPQ.
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Teviké, oo puotkd vepd ta Betkd 1W0vto dev Eemepvovv ta 300 mg/L. H vaépPacn avmg Tng
ouyKkEVTIpOGTS opeileTal gite otV drupén YoOwou kal avudpitn eite oe PUIVOHEVH POTTOVOTG
1o oo vepd, To eVOEIKTIKO eninedo cLykEVIpwong Betikdv 10vTmV (SO4™) cdupmve e
mv odnyia g E.E. givar 25 mg/L pe avdtato opto ta 250 mg/L. Zvykévipoon Oetikdv
10vtov peyorvtepn tev 250 mg/L xdver ) gprion tov vepol mpoPAnuatiki yio mdon Kot
Bopmyovikny ypnorn, Wwitepa yw mig Propnyavieg yéhaxtog, mayov woi  Ghyxopns.
Tuykeviphoelg peyarltepeg tov 500 mg/L mpocdidouv mikpry yebon o100 VEPO EVOD

peyoddtepeg twv 1000 mg/l tov divovv kabaptikég W16t Teg (KoAiépyng 2000).

I') Asvtepévovra

* Towv omoiwy n ovviBng mepiektikdémra oo vrdyelo vepd évar amd 0.1mg/L éwg 1 mg/L

(Zovhog I, 2006).

Daocpopikd (POy)

Bpiokovtal oto vwdyeto vepd, ovdroya pe to pH pe Sdpopsg poppés: HoPO4', HPO,”, PO,
(R. Allan Freeze and John A. Cherry 1979).

O1 cuviBg1g 1OVTIKES CUYKEVIPAGELG PO4> 7oV amavTOvTal oTa Quotkd vrdyela vepd tvor 0
— 0.02 mmol/L, mpospyoueves Kupiwg amd opyavikn AN 1 ewoeopikd retpdpota (Appelo
and Postma 1996). H cuykévipwon Tov poo@Opov avEPXETHL GTU HOYHOTIKO TETPOUTA oTa
1.100mg/kg, otovg yoppiteg 539mg/kg, otoug apyirovg 733 mg/kg ko oto avlpakikd
neTpopote 281 mg/kg (Matthess 1973).

Ta pooc@opikd ota KdaTH TPOEPYOVTOL O YEMPYIKEG OpaoTNPLOTTES (KUpimg amd Tn Xpion
Mrocpdtav) kabdg Kol and Ty amoppiyn aoTIKOV AVUETOV Kol vypdv Plopnyavikdv

amofAnTov.

Appoviakd (NHy)

H appovio pe ™ popen NHs', NH4OH kot NHs, Bpioketol o yaunhés GUYKEVIPOGE GE

OAd TO emQovVElKE Ddate Kol O HEYOAVTEPEG GUYKEVIPOOELS GTO OOTIKA ADLOTO KOl OF

andPANTa cuyKekplpEvoy Blopnyavikdy kKAGSwv og arotérecpa tng vdpdivong tng ovpiag

Ko TS amodounong almtodyoy EVOGEDY).

H mapovsio appoviag ko vizpikdv oto Ddato anoteAel Evoelln pomavong TV védToy anod

yeopykés ko Pounyavikés Spactnpomres. Il ocvykexkpiuéve, n dmapdn vyniov

CUYKEVIPOGE®MY GUPOVIOS DTOINADVEL TPOGOUTN POTAVOT EVED Ol DYNAEG CUYKEVIPAOOELG
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VITPIKOV 710V amotehody Ko 1o tehkd mpoidv g ofeidwong g appeviag kol Yevike, tov
alOTOVYWY EVDCEMY, DTOONAMVEL pOTtaVoT LeyaAbTEPN S S1dpKELaC.

Zoppova pe tov [aykoouo Opyaviopd Yyelog (WHO) 1 avdtotn omodektr] cuykévipwon
QUUOVIOKOV 10vTOV ota toopa vepd eivar 0.05 mg/L, eved n E.E. &yet Beonioet oav avdtoto

6pto to 0.5mg/L.

Zidnpog (Fe)

Zra veph o oidnpog ouvavtdron pe ™ diobeviy kot Ty Tpiobevr popen tov. Mpoépyetar omd
pHoypoTike  metpodpata,  ofetdi  (oupotimg,  Aepovimg, poyvntitng),  covAeidia
(ownpomvpitng, FeS,;), avBpaxukd opuktd (cénpitng, FeCOs).

1o Quotkd vepl, ol cuvifelg cuyKeVIpMoEl oTIC omoisg amavtdtonr o Fe'™ eivar 0-0.5
mmol/l, npoepydpeveg amd Sidhvon mupLtKGOVY TETpOUdTOY, cdepitev, vipotediny kot
covipidiov (Appelo-Postma 1996). O sidnpog givar mo gvdidrutog ot dEwva vepd pe pH < 4,
kot av emepaotel o opo 0.2 mg/l nov Béter ) E.E. yw ta méopa vepd, to vepd yiveral
aKoTdAANAO Oyt pdvo yio  DIpevon oAhd Ko v Propmyavikés ypnoetg (Kaiiépyng 2000).

Ta enipavelaxd vepd £xovv tov cidnpo pe v tpiobevi popet], evd avtiBeta pepid vrdyeia
vepG mEPIEYOLY 16vTa drobevolg oidfpov, Aoyw Edietyng ofuydvov. Otav to vepd ovtd
ofvyovebolv ot OwoBevels evdoelg tov oWpov ofsddvovior mpog Tpiobevels Ko
KatoxkpnuviCovron, mpocdidovtag xa@é-koxkvo ypope. Kord ofvyovouéve smioavetoxd
VEPG OE PUCIOA0YIKEG cLVONKEG S8V TEpIEYOLY oYedOV KaBOGAoL Slaivpuivo oidnpo.

O oidnpog eivar amapaimro 1pvootoygio yio Tov avipono xar 1 EAAsyn Tov mpoxahet
avotpio. Xe peyddeg neprektikotnteg mpoievel PAAPN otovg 1oT0dg, Adve NG cVuocOpEvsTg

oV (Bovdovpng K. 2009).

Mayyévio (Mn)

To poyyavio éxer gvpeia xotavoun otov oTeped A0 NG YNG kot Ppioketal oe pkpég

OYETIKG CLYKEVIPADOELG, OTMG 6TH LoyHaTikd meTphpata pe 937 mg/ke, ota ilnpota dnog

otig apyihovg pe 575 mg/kg, otovg wappiteg pe 392 mg/kg, ota avBpakikcd pe 842 mg/kg kot

otovg efomopiteg pe 4.4 mg/kg. H péon ovykévipmon tov 610 £86¢pn avd Tov xdcpo sivar

437 ppm (Alloway 1995).

H dwhvtoma kor m eppdvict] tov e&aptdrar and to pH xat 10 Eh. Ze vndysia vepd pe

VYMAEG cuykevTp®oelg o&uyovou kat pH=7, to payydvio PBpioketal ot diobevi popen os

cvyKevipmoeg ond 1-10 mg/L. AvEnpéveg osvykeviphoelg eppavifovrar ota Beppopetadiikd
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vepd, péxpt 42 mg/L, ota vepd Korracpatwv vépoyovovipdkmv péyxpt 30 mg/L (Matthess
1973])
To Mn givan éva anapaitnto 1vooToreio 1060 oy avantuén tov avlpdrov 660 Kut oTnV

avanTuén TV euTAY. e [eyGAes cuykevTpdoels tapovstdlel toSikotnta (Alloway 1995).

Bpopio (Br)

H ovykévipoon tov Br oto paypatikd tetpopate avépyetol ota 2.37mg/kg, otoug youpiteg
oto 1.0 mg/kg, otovg apyirovg ota 4.3 mg/kg, ota avBpakikd netpduate ota 6.6 mg/kg kat
otoug gfamopiteg ota 33 mg/kg. Lto Baracowd vepd N cvykévipwon tov Br avépyetan ota
7.3mg/kg (Matthess 1973).

Emiong, to Ppodpo Ppioketarl cav cvotatikd Mnacspdtov (1 poceopikav) 1 Gillavioktévav.
To 16vTo Tov Ppopiov £xovv Ty 1810 CUPTEPLEOPE HE TO YADPLO LLOVO TOV CVTE CLUVAVTOVTAL

onavidtepa an’ avtd (Whitehead 1974).

A) Bapéa pétaria

Bapéo pétorha ovoudfovrtor, ovvifog, ekefvo mov £xovv mLKVOTNTO UEYOALTEPY Omd
5g/cm3. H mpoéhevon tovg tonobeteital 68 QUOIKES dlepyociec oAAd kat oty avOpdmvn
dpoaotnpromta. Amd 115 TPATES, dV0 elvar ot KVPLOTEPEG TNYES TPOPOdOGiaG TOV VTOYELOD
vepot e Papéa pétoria. H ynuikn omocdBpwon kot 1 andmAvcn edapdv. AT TAELPOG
avbpamvng ypnong to Papfa pEToAAD XPNOILOTOWOUVIOL §VpEng ot Propnyavie N cav
KOTOADTEG ¥MHiKdV avidpdotwv kot dodikacidyv. Xpnoyonoovvatl eriong o& AMTACHOTO
Kot eutoeappaka (Ztovpvapag I'. 2007). O onpavtikdtepsg avOpmmoyeveic TyEG EKTOUTG
T0VG 070 TTEPIPAALoV givar Ta aepordpaTa Slopdpmv Blopunyavidv, To Kevooépta, Ta vypa Kot
T OTEPEC OMOPANTA.

Mepikd ond ovtd peletdvior ote vmdyews vepd pe Pdom 1 mopovcin TOVg GTOVG
YEOAOYIKODG GYNUATICHOVS TNG TEPLOYNS, THV EMKIVOLVOTNTA GTOV AvBpmTO, TNV EVKIYNGiL
Tovg kot v havn tapovcic Toug Adywm avlpomoyevdy dpucTNPLOTHTOV.

Kanowa and ta cvvidn petodikd otoyyeio mov amavidvial 6to VIoYeW vepd Kol £Xovv
ueietnfel ko oy Topovow epyacia eival To akdiovba (extevéoTtepn avagopd Yo TNV

TPOEAEVOT| TOLG AVOPEPETAL OTO KEPAAQLO 9).
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Kadpo(Cd)

e pn pumacpéve vepd ol cuYKEVIpWoElS tov kadpiov eivol kate amd 1 pg/L. TInyég tov
kaduiov oto vepd elvar ta Propnyovikd omdéPinta ket 1 Sidfpwon twv yorPavicpévov
COAMVOV. Xg ovoTtiuata Vopevcng, mov TpoPodotovvtol pe vepd poiokd yaunhov pH,
umopsi va Ppebodiv ymhés cvykevipdoeig kaduiov, enedn avtd ta vepd elvar mo Sufpotikd
Kot 1) S1oeAvtoTTd ToV Kodpiov oto vepd eCoptatat amd to pH xar ™ okhnpomra. (Friberg et
al., 1986). Adoeig 350-3500 mg péow g datpoeng eivor Bavarnedpes yo Tov GvBpwmo
(Krajnc et al., 1987).

To kadpo mpocPairet To cUKOTL, TO VEQPPQ, TO oTANVE Kat T0 Bupeoeidn| adéva, evamotifetot
070, 00TG, 0oV avTiKadoTd 10 acBéotio npokardvtug ™ voco ITAI-ITAL "Exet Bpebel o1t
npokoAel kopkivo oe mepopatélma Katl opiopéveg emONIOLOYIKES pELETES TO cuvBiovy pe

kopkivo otov GvBpomo (JECFA, 1989; Krajnc et al., 1987).

Yevddpyvpoc (Zn)

Av K1 0L GUYKEVIPDGEIG TOV WELIUPYDPOL OTU ETUPAVELOKE KO 6TO VAOYEL, VEPG cuvROmg
dgv vrepPaivouy 1o 0,01 ko 0.05mg/L, avtictor e, 0l GUYKEVIPMOELS 0TO VEpO TG Ppionc
umopel va givar modd vynAotepeg, ¢ omotéhecpo TG SiGfpwong TV YeABavicuEvavy

coAvov. Aev &xouv topatnpnbel apyntikég emmrdoetg oty vysic (WHO 2003).

Méivpoog (Pb)

O peraforionds tov poAdfdov eivar mokdmhokog kat efoprdran amd v Miwio. To
aviponvo copa pmopel vo emnpeactel amd ypdvia 1 ofelo éxbeon (ATSDR.,1993).01
eviiAikeg amoppo@oty mepimov o 10% tov pordBSov mov mepiéyetal ot TPOPIUN, GAAG TO
piKpd wondid anoppo@oly 4-5 gopég nepiocotepo (Alexander FW., 1974; Ziegler EE et al.,
1978). H amoppoégnon avédveror 6tav vmdpyst edAewymn oidfpov 1 acPeotiov kot Tov
eoo@opov (Van Bameveld AA and Van den Hamer CJA 1985; Blake KC and Mann M
1983).

Nikého (Ni)

Y10 TOGIO VEPO ovapEPOVTAL XOUNAES cuykeviphoeg 2-5 pg Ni /L (Matthess 1973). H
nuepnote amoitnon tov avlpmnov dev Eemepva ta 100 pg.

To vikého ypnowonoweitar gupéong ot Propnyavia, yio ™y Tepaymy pToTEPIOV GTHV

HETOAMKT] ETKGAVYT, OTNV NAEKTPIKY EMPETAAMDOT] OMOTEAMVIOG KOPIO GLOTATIKO TWV
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Bropmyovik®v amofAntov. AVaQEPOVTUl TOAAEG TEPIMTOCEL; PUTAVONG TOWV EMUPUAVELNKDY
Kol VIOYELWV vepOV pe ViKEMo amd To Popnyovikd anofinte eSottiog g evdeAvtoTTOg

TOV CAGTOV TOV VIKEALOV.

Xaikog (Cu)

H napovoia tov yoikod oto vepd eaptatal and to pH kot to Eh. Zta vrdyewn puowkd vepd n
ouykévipwon tov yuAkoD Ppioketor moAv kdtw tov 1.0 mg/l. Xto moéoo vepd o1
ovykevipwoelg kopoivovtor petesd 0.01-0.5 mg/l. Lo vepd Hdpevong mapatnpovVTal GUYVE
vynAés ovykevipmoelg yorko (1.2 mg/l) Aoyw g Sdfpoong Twv ypNOILOTOI0DLIEVHV
rohkooohnvoy. Zto Qodacowvo vepd n ovykévipwor avépyetal oe 0.0009 mg/l (Matthess
1973).
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7.1.4. Ilorvotikn vrofadpion mo16TNTUG VAGYEI®Y VEPDY
Ot peroforég oty motdta (Kupiee) Kot oTNV TOGOTTO TOV VIATIKOV cvoTnudTov, site
glval QUOIOAOYIKESG, GOV GTMOTELECHO TOV QUOKOV dodikaotdv kot g eEeiifeng Tov
vdporoyikdv dedopévav, gite elvon avBpemoyevels, and Tig avBpdmives, Gueosg Kot EUUECES
dpactnprotntes. H mototiky) vrofdbiion tev vdotikdy cvotnudtey supavicTnke pe Toug
6poug pollution ka1 contamination, mov avtictoixwg amodobnkayv oty EAnvikh yAdooa g
pomovon kot porvven. H adénon tov ninBuopod, n ouykéVipmon TOV G& GUYKEKPIHEVEC
TEPOXEG Ko 1 TO0TIKY Gvodog Tov Protkod emmédon cuviotodv, pe T OElpd TOVC, arTisg
Aewydplog, avEnapKelns, VIEPKATAVOUAOTIGHOD KOl TPOHOKTIKDOV S10(OPOTOIGEMY UVAIESH
OTIG S1000pE; MEPLOYEG Kol TOVG S1dpopovg mANBvopols oy V3pdYeo (Ztovpvipac T
2007).
Loppwve pe ™y odnyia 2000/60 mg E.E yia mv moluikh tov vepdv, pdroaven opiletot 1
GVVERELD avBpOTIVOY dpacTNPOTATOVY, GUECT 1] EUHEST EIGOYMYY, OTOV GEPQ, TO VEPO 1| TO
£00pog, ovothv 1 BepuétnTog OV PIoPoV Vo slvat emCipie yio TV vysia Tov avBpdmov 1
TV TOLOTNTA TOV VOATIKAOY OKOCVOTNUATOV 1| TOV YEPCAI®V OIKOCUGTHUGTOV OV
eEUPTAOVTOL GHESH OO VOUTIKG OLKOGVOTAMATE, CUVTELODY 611 PBopd VALKNG Wtokoiog, 1
emnpeatovy duopevag N mapepPoivovy oe Asrtovpyieg avayuyng 1) oe Aowég VOpES ypioelg
T0V TEPPdAlovTog.
Loppwve pe tov Matthess, to vndyeio vepd Bewpeitar puracuévo efattiog avBpdmvay
dpaocTNPOTHTOV OTAV TA OMKA SIWAVLEVA Kol 0mPOVUEVE GTEPED, OV OPeilovTal duesa 1
énpeca otov GvBpwmo, €xouv TEG UEYRADTEPES OMO TIG OVATATEG EMITPERTEG TMEG TTOD
1oyhovy g £0viké 1 Siebvec eninedo yio o OGO VEPO.
Qg pomavon 1| pdivvon Bewpeitar omowdimote vwoPdbuion g PLOKAG TOWOTNTAG TOV
vePOD, oL eivon amotélecua TV dpacmmplotitav Tov avlpdrov. H poraven pmopel va
amofel amoyopevTiKOg mapdyovTag oTn (p1ion Tov VEPOD 1| va SnpovpyiceL Kivdivoug o1
dnpodota vyelo, péow g oo Tag N TNG pETddoong nobBeveidv (Karlépyng 2000).
To «entoxépuAo tépag» g VOUTIKAS TOOTIKNG VIoPaduicens oOpEwve pe Tovg Laborde A.
kot Motec J. elvau
1. H aypotiki} mapaywyn. Me ) petatpont] g 08 TUPAYOYH EVIOTIKOV EKPETOANEDGE®Y,
vroPabpiler, pe tpdémMo GUECO, TO VEPA TIG EMPOVEIRKNG ATOPPORE HE TO EVTIOLOKTOVA,
moviikoQdppaka, {ilovioktove, cuvletikd Amdoporo KA.
2. H ynuikn Bropnyavia. Moivvon and ta andPfAnta g oto vdatikd nepifdirov | oy

atpoceaipa. [IpostiBeratl kat 1 veéion Bropmyavia.
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3. O KivnTiipeg TV oYMUATOY. AECT] KoL EVTUTIKTY emidpaot oto vepd g Ppoyng amd to

cvoTtatika Tov eéatpicemy (ofeida Tov avBpaka, 16vTa, LOAVBSOC).

4. Ta mopnvikd epyootdoie. Avté Kol T TOPUPTIHOTO TOVS eM@Epovy Beppikn poivvon,

padievepyn, kabdg kat LoALVOT oo Ta OPUKTA AITOTAVCENS.

5. H mopayoyr ko eneéepyacio TeTperalosdmy.

6. Ovdteg. Owaxd andPinta, Alyo 1 kabBoiov eneepyoopéva.

7. O apyéc. Ipotapyot vredBuvor Aoym g epapuolopevg VTOKPITIKNG TOALTIKNG KOt TV

nopoy@pNoemy 1ov entBdAALEL 0 POPOG TOV «TOALTIKOD KOGTOVS.

H avBponoysvig dpactnpiomra, pnall pe tig ewoyevelc kor evdoyevels yemhlovikég duvapsic

Kot Owdikooies, anotehel €vo véo Kal Sopkn TEPAYOVTO UETAOYNUATIOUOD THG YAV

empavewg, g MOOceapag kot g vdpoopapas. H amdkpion tov vdpoysomroyukon

CLOTNNOTOG 0TV avBpdrtvn dpactnplotnta dev elvol apeon aird eivor Siapkis. Avtd mov

onpepa, ovopdletar «pdnaven twv vrdysuoy vepdvy, elval to teievtaio otddio authg g

dwdikaoiog.

Znuepa, emiong, VTAPYEL GPKETY eumelpiet KO EMGTNUOVIKY] YVAOON Yo TV TPORreyT| TIg

avBpomroyeveic emmTOOES, oMV TOWTNTY, 0ALG Kol TOGOTNTE TO UROYEOL VEPOD.

[Mépoatavte, OMUEIOVETAL OVLVEXDS &mavoiauPavopevn apocfois] Twv vdGTIVOV TOPW®Y,

Kupiog amd Prounyoavikd, OKIeKE, YE@pyud Kot dAlov eidovg andPfinte (Etovpvipog I

2007).

To aotikd AOpato (kabe dropo oty EALGSa mapdyetl kotd péco 6po 150-350 1t avd nuépa)

givar popTicpéve pe ToAlovg pdmovg. Av umovv 6to vrédueog, oe OAN ™ dadpoun Tovg To.

aoTIKG ADpota €vol SUVOTO VoL TPOKUAOUY PUTOVOT] OTO VIOYELD VEPO KUl EMOUEVOS VO

&yovpe (Zovilog I'. 2006; Ztovpvépag I'. 2007).

= Ponavorn and dappon vovopmv (Slappoéc Tov HE TN GEPE TOVS OPEIAOVTUL GE GTAAELEG
KOTOoKELNG, Opadoelg and peydio poptic kukAogopiog 1 avodopdy 1| and Gelopovs, oTn
dpaon pikod CLOTHNATOC K.A.T.)

= Pomaven and BobBpovg (mpoepyetan kupimg and Tovg dmbntucovs Pobpovg aAlé oe kdmolo
Babpo kot and tovg oTEYAVODG AOYM dappodv LYPNS Pdong N didpuyrimv agpimv NHy kot
POy).

= POmavon ond }pnolHonoinon eneiepyacuévmy ADHATMVY.

= POravon oamd Avpotoldonn.
L
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7.2. Yhka ko1 p£0odor avardoemy vepov

7.2.1. Asvypatoinyia — M£Bodor mpocdlopiopon

Mot perém g vdpoynueiag tov vadyelwv vepdv eAfeincov Seiypoto vepod Tov
vipopopéa twv Tetaproyevdv - Neoyevdv oympoticpdv mov mepiiapifdver kol to pavdva
anocafphoeng tov Abnvaikdy oyotorifov. To detylota eAnednoay and 8 mnyddia kotd
™ mepiodo 22-24/07/2010.

To avthlobuevo vepd Twv myadidv ypnolonoteitat yio g aviykeg dpdevong dnudciov kot
BLOTKOV YOpov tpacivov. Etopéveg, apdevon eivat o kbpto gpiion tov vroyeiov vepod ot
TEPLOYN HEAETIG,

Ot gpyootnpraxég avaivoelg tmv detypdtov npoypetoromnkay oto Epyactipto Fswloyiog
~ Opvuxroroyiag tov I'ewnovikod Haveniomuiov ABnvaov.

Ta anotedéopoara TV QUOIKOYXNHIKGOV avaldoenv rapovctdlovion otov Hivaxa 4 kol ot
Béoe1g Twv onpetov derypotoinyiog oto Zyiua 13.

o 7oV Tpocdlopiolld TOV YEOYPAPIKAY cvvieTayuévev g kdbe Béong derypoarodnyiag,
xpnopononibnke n cvokevn G.P.S Garmin e-map.

H yprion yvdiwvev @urdv omopedybnke, egottiog mbavav npofinudtev adioieong tov
detypatog, AOY® QUIvVOUEVOY TPOGPOENONG 1| 1OVIOAVIOARUYNG HEPIKDY KOTIOVIWV HE T,
Toydpota Tov preAdv (Rainwater and Thatcher 1960). Ta deiypata axodnkeboviay og dvo
ouireg morvanbureviov. Tlpty ™ Anym tov kdbe delypatog, Eemhévoviav pe 1o vepd g
detyparoinyicg H mphtn gradn, dykov 11t PNooTOMBNKE Yot TNV avEALOT TOV UvidvImV
ko mepietye detypo yopig kapio nepaitépo enelepyacia. Aviifera, n dedtepn @1éAn, Gykov
100 ml, mepieiye vepd, 1o omofo eixe eni tomov SinBnbel ko o&wistel kar mpoopilovray yia
v aviivon tov Bapéov petddiov. o m duibnon tov derypdtov xpncipomonnkay
piitpo pepppavng tov 0,45 pm kot KotdAAnin avriio kevod. H o&ivion tov Sstypdrov éyve
e npocbnkn 0,5 ml vreprkdBopov (suprapure) virpikob o&gog (HNO;), étot dote 10 pH va
yiver pkpotepo omd 2 (Appelo and Postma, 1994), pe okomd vo amotpumodv 1 avamtuén
Paxtnpiov, o1 0fedoTIKEG avTidpdostg kat | Tpoopodenon i kebilnon katdvtwv (Lloyd and
Heathcote, 1985). Ilpokeévov ta OmOTEAECHATO TNG YNMKAG ovdAvong va  efvon
QVTIMPOCMNEVKE, 1 cLVOAKY didpkeia Tng kade derypatoinyiog dev Eenépaoe 11 48 Mpec,
gv 0 xpbvog Tov pecordfnce avlpeca ot SetypaToANyio Kot TNV OAOKAHPOGT TG YMUIKAC

avaivong, Nrav pkpdtepog amd pio efdopdda.
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[io ovykekpyéve, Kotd TNV oLAAOYN TOV Jeypatev mpoypatorombnkay emrdnov
UETPNOEL, ME TNV OvTioTOolyn ¥PHOT] GUCKELNG, OTI QDOIKOYNMKEG  TOPALETPOVS:
Beppoxpacio. vepov (Ty°C), edikn nhextpixy ayoypdtnro (E.C/ Electrical Conductivity),
dwivpévo ofvydvo (D.O/ Dissolved Oxygen) pe yprion ayoywpdperpov eraipiag WTW
omov LF 330/SET, pH xon dvvopixd ofedoavaywyig (Eh) pe n ypnon mexdpetpov WTW
Ph 330i /SET. Evé n oixeiwotnre kat to (Cl), (Ca™ npocoopioTnkay pe ™ peEbodo
TiTA0d0TNoNG TG Hach®.

O1 tipég Tov suvorov tev dwrdvpévev otepedv (T.D.S) ot k@be Setypa, vroloyicOnkav pe
¥PNoN TV TPOYPALLaTOG AgQa.

YOYKEKPIUEVE Y10 TOV TTPOGOIOPIGUE TNG OAKNG OKANPOTNTS KOl TV 0EVavBpaKiKOY Eyive
TitAodotnon pe EDTA 0.2N, yio mnv avBpakikn ckinpotnta gpnoiporombnke HCI 0.1N kot
vio 1o yAwpovo AgNOs.

Emmiéov, oT0 £pyacTipio mposdiopictnray ta vitpikd (NO3), to appoviaxd (NHs'), to
Peuxd (S04, ta pwoopicd (PO4>) kat Br 16vra ue t 160080 The QUOHUTOQMTOUETPINS
LOPLOKTS AToppOPNONG, OF PUOHNTOPOTOUETPO Tng Hach® (DR/3000). Ta tévro Na™ xon K
uetpfiOnkav pe tnuébodonpoadiopiomnkay  pe  proyopwtéuetpo  CORNING  Flame
Photometer 410.

Ot ovyKevipdoslg tov Pupiémv NETGALMV TOL VEPOL mpocdiopictnray ue T HEBodo Tng

atopikng amoppoenons (GBC 908AA).
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Iivaxac 5: Mivexag covretayuéveor eypsioy Seyparolyyiag (yyddia)

;I NEPIBAAACY LA NEPIOXH NAPKOY_NYPrOL BALINZEHE

IdiokTnoia X Y
IMapxo A, Tpirong 475643 | 4210441
Tnyad rpogodosiog Mpvév (Kapatepd) 475000 | 4211944
Broteyvia 474974 420938
Tuvepyeio cutoxviitov Aovyldxng 474826 4210748
Owkig, 474832 | 4210828
Owia 476008 4210618
Owia 475973 4210443
Owkia 476833 4211422
Xdptng ameikoéviang onpeiwyv SerypatoAnyiag vepou
n2e )
/"l“
Mge
l
nse -
n4®
nee >
Me 7e '/
f ,
)/; Merahmwixkoi gxnuartiopoli
( Neoyeviy
& s ‘ Abhoifr
! (/ Aobfro(IIieroTéraive)
_
,’; @ Inpela_Soyparohnylag n_ zr = = - ‘g;;;:ﬂ.,_
2%

Zyjua 13: Xdprys ancicovionc onpciov deppareinyias dsrypdroy vepou.
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7.2.2. 'EAeyy0G 0TOTELESRATOV YNUIKOV OVELDGEDY

[ tov ereyyo ™mg adlomotiog TOV MKOY ovediceny Eyve VTOAOYIOHOS TOV GOAALNTOC
0V ooluyiov avidvtmv— kumdviev (Aapmpdinmg 1991) 1 nhektpkn ovdetepdnto. (Appelo

et al., 1999) and ™ oyxéon:
Zopdipa i6olvyiov 16vrwy (%) = (Zxaridvrov — Zavidvrov/ Zxatiovrov + Zaviévrov) *100

. . 2 + + +
omov Zratiovrav = Ce,’ + Co’* +Cna' + Cx

Zaviovrwy = Cer + Cheos” + Csos + Cros

Aagopég oty nhextpikn ovdetepdnta £dg Kal 2% £ivar avomOQELKTES 68 OAES TIC YMIKES
avorvoels. Mepikés popéc eiven omodektd kot peyaAdtepo o@oAuo £mg Kut 5%, oAl
ueyoAvtepeg Srapopés mpémer va e€etalovron (Appelo et al., 1999).

To moo0oT0 oV SEdApaTOY NhekTpikhig ovdetepdTnTog Kupaiveton amd 0.14% émg 5.1%.
Ol T w16 avarvon Selypata, Bpickovrar kGtw Tov opiov Tov 5% ektdg Tov Sefypatog I17,

oV mapovotaiel Tn péytotn Tiun 5.1%.
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8. AIOTEAEXMATA - IIOIOTIKA XAPAKTHPIXTIKA

YIIOI'EIQN NEPQN

8.1. Meprypu@r] TOLOTIKAOV TAPOPRETPOV VEPOD

H ynuiki} 6HoToon TV VTOYEWY VEP@VY 11 TEP1oyig elval anmOTEAECHA TG ETAPNS TOV VEPOD

LE TOVG oYMueTionos Kat Tig anobioelg mov TANpolvy Tov Vipopopia.

T TOWTIKY OUGTOGT TOV (PEATION TPOCYOUATIKOD VIPOQOPER  QROKUAVTTETOL 1|

emPépovon and avBpomoyeveic emdpaoeig. H emPapuvon avty exdnhdvetar pe Tig vYnAeg

GUYKEVTIPOGELS TV 10VTaV Yhmplov, vatpiov, ViTpikav, BEikdV Kol QOCEOPIKOV.

Tao Sefypata vepod oyeddv oto chVOLS Tovg avtamokpivovTol o BEcelg Evidg TOV AOTIKOD

wtoh. O1 Béoelc avtég yerrvidlovv pe Proteyvicég povades, pe onatikods PoBpoug Katokuby

KoL HE KON THpLa.

E181k6TEPO GO TIG OVOADGELG TOU TPOYHATONOWBNKAY TO OTOTEAECHATO TTOL TPOKVTLTOVY

gtvon o oxdAovba;

= Tevikd To vepl NG MEPLOYAS TOPOLGIALOLY OYETIKG YOpPNALS THEG MAEKTPIKAG

oYOYLOTITAC TTOV Kupaivovial petalhd 705 ko 1885 uS/em (Zyriua 14), ©g anotéreopua

™G GUYKEVIPWONG TOV SAEAVUEVOV oTEPEDV 0TO VIOYEW vepl. To evdelkTikd eninedo

™me ayoyudmreg oto mooo vepd esivar 400 pS/cm. Ot Tpég G MAEKTPIKAG

ayoypoTTag dev Eemepvoldy v avatatn emTpent i tov 2.500 pS/cm yia to wooLe

vepd (EU 98/83).

2000

1500

1000

500

E.C (uS/cm)

ITx 12 I3

My M5 ne Iy I8

Zyipa 14: Atgypappe Hicktpirijs ayoypuidtyrag vepod EC oe uS/cm
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= H Bepuoxpacio tov vadyeov vepol kupaivetar and 19.6 fwg 24.9 °C (Zydua 15). Zov
péyioto emtpentod Opro Oeppokpaciag yie to mooipo vepd tilston n tiph 25°C (EU 98/83).
Ta delypora vepod ocvriéxdnkay amd anyddo picpod Pabovg kot eropévec NTay Gueca
extebepéva om  Oeppokpocioc g atpdceaipas. Amotéleopo ovTod Hrav  va
nopovsidlovy  oyotikd  avénuéveg Beppokpaciec T Ogpiv  meprddo  6mov

npoyporomombnke 1 derypatoinyia tovg.

Tw(°C) i
25
20
15 L
10 0
5 Rt s
0 T T T T ¥
[l 2 I3 T4 I15 16 17 I8

Zyijpa 15: Audypeuna Oepuoxpacias vepos Tw ('C)

» To pH raipver tipég petagd 6.98-7.71, ue péco 6po 7.33. Tevikd ta vepd yopoxtnpilovron
eEAOPPAG OAKUALKE, ¥wpig EKTOC TV PEYIOTOV EMITPENTOV TILOV NG 0dnyiag 98/83 (6.5 -
9.5) (Zynua 16).

= O femikég Tyég tov Tov duvepnkod ofewoavaywyng (Eh), vrodsicviovy ofeidwtikd

nepifaiiov.

2.8

7.6 P il
7-4
7.2,
7
6.6 T T T T T T
Il Iz I3 [14 ITs 16 [Ty 18

Zynua 16: Aidypappe pH vepod.
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= O yapniég Tipég Tov SwwAvpévov ofvydvov (DO) pavepdvouv Vv Hropin pimaveng 1
norvveng. Or duopeveic v3poroyikés cuvenkeg g Enprg mepodov (B€pog) tou £Tovg,
ennpedlovy to StoAvpuévo ofuydvo emeldn N TOPOYY OVCIUCTIKG SOUOPPOVETAL ADHOTO
(0160e0m emelepyaapévay Kat I AVPATOV).

= To vepd TV mnyadlov tapovctalovy oyetikd vynAn ol oxinpotnta 12.5 £ng 36 %dH
(Teppavicoi Pubpol okAnpdmag) ko yapaxtnpiloviol dg oxinpd vepd. H oxinpdmra
opsiketar oty viovn mapovoio tov acPeotiov Kor payvnoiov, ta omole etvar otoryein
yewyevoog mpoghevong. Tlepiéyovv oyeTikd YOUNAEG CUYKEVTPAOGCEL, SUAVHEVLV aAGTOV
(558 — 1036 mg/L) yapoaktnpilovtag to 0g «yAvukd» vepd.

s To emikpotéotepa oToyEin omd To koTovTe, Asmpovvial To ooPéotio Ca™™ (94.40 — 168,
pe péon i 115.50 mg/L) ken to poyvnolo Mg™ ( 26.22 — 94.48, pe péon T 56.59
mg/L) kot og devtepevovoa Béom to vitplo Na’ (1430 — 110.70, pe péon Ty 70.91
mg/L). Avénuévo elvar 10 meplexdlevo TV VEPOV GE 10VTA Ca™, ogelopevo ot
nopovoio avBpaxikov mepiPdriiovioc. Avtd mpoépyetal €ite amd TN dAVTOTOINOT Ko
omobgon Tov acPeoTitik®dv mepBopiov g Aekdvng, &ite omd T omocdBpwon Tov
VEOYEVOV OYNUUTIOHOV UE TAODOLN GLUUETOYN Hopy®dV Kol papydikov acBectorlbov.
Eniong avénpévo gival to mepleyOHEVO TOVG KAl G 1OVT Mg, opelhdeEvo TPOPOVOS
and v mapovsio doloptikod (Khaotikod) kobog kot oylotoilbikod repifdiiovrog. O
oyetikd ovénpéves cuykevipdoels Tov vatpiov oe opiouéva SelypuTd, QUVEPOVOLY TO
uéyebog g emBApLUVONG TOL VIPOPOPOV GO EMUPOVELIKOVS TUPHYOVTES.

= Ot onuavtikdTepeg VIEPPACES TOV OPiMY TOGIUOTNTUS TAPATPOVVTAL OTA VITPIKE 10VTa,
7ov amotehobv kol dsikteg aoTIKNG pumavong (Slappoég amoyevTikoy diktvov, Bobpot,
kowunTApr KAT). Lo vitpicd moapotnpovviol wiaitepa vyniés cvykevipdoetg 89.2
mg/L péon cuykévipeon evd 1o 6pto mooiudT TG etvon poig S0mg/L. Ag onpeiwdei ot
dev  cuvodevoviul amd CVLENUEVEG GUYKEVIPMOGES PUMAVTIKOV JEIKTOV, ONWg TO.
aupoviakd wvte (<0.05 mg/L) akrd omd gwopopucd (péon i - 0.17 mg/L),
avtikarontpiloviog TV emMBEKTIKOTNTA TOVG OTIS EMUPUVEINKEG EMOPACELS (QOTIKO
Qoptio).

= AvéEnuéveg ovykeviphoelg tapovoidlovion ot yropdovia (35.5-283.7, pe pfon 166.67
mg/L), mov anotehoby yeviKG deiktn veoindpmong N aotikig pomavens. Ot oyetikd dpog
vynAéG GUYKEVIPDOGELS TOV YAmPLdvTov, Tov vaipiov (14.3-110.7, pe péon 70.91 mg/L)
ko Tov Beikav (39.1-122, ue péon 88.65 mg/L) pavepdvovv emPdpuven tov vIOYEIOV
vepmv g meproyne. ANy v enidpacn avlpomoyevdv Spactnplotitoy ot GVENUEVES
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CLYKEVIPOOELG TV Tapanave ototyeiov, mbavov emdpd kot n S1dhvuon VIOALIHUOTIKOV
efuroptrikdy oAdtwv. Eriong, n mopovoia efaropitikdv ahltov evieydetol Kot amd 1o

Adyo CI/Br = 14.667 (<360: Bakdooia dieioduon) (TMivakag 6).

Hiverag 6: Tiués 1ovrixes Adyon CI/BY twv vmdysioy veparv,

a/a CI'/Br
11 28.800
2 8.000
I13 4.400
14 43.200
IT5 4.207
I16 24.000
I17 3.314
118 1.360

H oxéon Br / CI' ovyva ypnowonoteiton yo m didkpion peta&d mnydv alpopod vepob.
[8witepa Se yio T Sidkpion avapess ot Bardoow Sicicduon kat og adEnon ahdtev Adym
nepovsiog efamoptrdv, aEod Ta TeAevtaio ETISEIKVIOVY ONUOVTIKG VYNAGTEPES TIHéG 0md OTL

o710 Baldooio vepo.
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" O1 ovykeviphoelg Tov Papfwv HETGAA®Y OTO VEPE NG TEPLOXNG TOPOVCLACHNKAY CE
OPICUEVES TEPIMTAOGELS VIEPTEPES TV opiav mooodmtag g Odnyiag g Evporaikig
"Evoong 98/83.

Fa(mg/l) Mn{mgl} Zn(mg/l} Cu(mg/) Pb(mg/l) Cd(mg/lL) Ni{mg/L)

m 0.17 0.0 <0.01 <0.01 0.04 0.03 <0.01
nz2 0.13 0.01 <0.01 0.10 0.02 0.04 <0.01
na 0.68 0.92 0.10 0.02 0.13 0.04 <0.01
n4 0.21 0.04 0.05 0.01 <0.01 0.05 <0.01
ns 0.16 0.03 <0.01 <0.01 <0.01 0.03 <0.01
Mne 0.16 0.03 <0.01 <0.01 <0.01 0.01 0.21

n7 0.14 0.02 0.03 0.04 <0.01 0.02 <0.01
ns 0.01 0.01 <0.01 <0.01 <0.01 0.06 <0.01

E181k6tepa, OTMC TUPOLOIGLETAL Kol 0TOV Topandve mivaka ol Tipég tov Cd oto obvolo Toug
vrepPaivouy v oploky T Tov 0.005 mg/L (EU 88/93). Ot cvykevipdoeig Tov Ni moAd
tomikd (mnyadt I16) vmepPaiver v oprakn T tov 0.02 mg/L. Opoilwg to Mn kot o Fe
nopovctdlovy avénuéveg cvykevipaoelg vreppaivovrog v opwkn tpn 0.05 xaw 0.2
avtioTorw oto anyddt [13. Ot cUYKEVIPDOELS TV TUPUTEVED OQEIAOVTNL TPOPUVDE GTO PIYd
oylotolbixd mepifdirov, mholdolo opuktoroyikdg mepiBdiiov, emi Tov omoiov @épeTar o
aiAovBLokoc vépoPopLug KUBMS KUl 6TV EHPAVICT| TV GLOEPOVIKEAODY WMV KOITUCHATMOV.
0oo apopd oo Pb katd nepintdaceg (111, T12, I13) Eenepvdet ta dpro mocudtntog 0.01 mg/L
(EU 88/93). H mapovoia tov mbovdg vo COVOEETUL HE YEMAOYIKOVS TOpayovIies OT®E, NG
peTaAlo@opiag G18EpoVIKEMODX OV OPUKTOV, TNG EVIOVNG TOPOVCiag apyiAikoD VALKOD Kabdg
Kol NG opyoavikng vAng. H mopovoie g opyavikig VAng efvon yopakinpiotiky oe
MpvoBordooia mepipddlovta, Neoyevi npata. Emnpdcbeta, n napovoio tov oto vepd
6mwg Kol 6to £8000¢ TPoavag oyetiletal Kol pe avBpomoyevelg mapdyovieg (Kowcoépia
OYNUATOV KAT).

Extdg and 10oUg yewyeveis maphyovieg mpogievong Tov Papiwy HeTdAlov, emdpody Kol
avOporoveveic. H onpoavniky vnoPfdbiion ota vrdysia vepd g mepoyg, n amodidetor
Kuping oTig aokovugveg £vroveg miEoelg TV aviporoyevav dpactnplotitav (Proteyvieg,

TUKVO 001K 3IKTVLO, OOTIKG ADUATO, KON TP
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8.2. Talwopnon Tov vAdYELOV VEPDOV

H épevva g ovykévipmong kot kotavopng Tov kbpioy vtay (Ca®’, Mg**, Na’, K', HCOy,
8047, CI” kot NO3) amotedel Bacikd orotyeio ot dlepebvnon TOV VEPOYNUIKOV S1Epyacidy
KOL YEVIKG TV pnyevicudy Asttovpyiag v v8poodpav oynuaticpdy (Hem1992; Lloyd and
Heathcote 1985; Appelo and Postma 2005). Inpavtikd epyodeion v v cvykekpuévn
korevfuvon givar 1 TpoPfoin TV yNUIKOY aveADCEOY GE d1apopa VEpoYNUIKE SraypappaTe
Omwg Piper, Durov 1) xdpteg.

270 gynpoe 19 napovotiletar n pofoil) TV VIPOYNIKOY aveAdceny oe Sidypaupa Durov,
010 oyjue 18 oe didypappa Piper ko ot0 oyrjpa 17 angicoviletal | péon cuykévIpoon Twmv
VEPOYNIKOY avaAICEWY Kabdg KoL 01 avATATEG ETTPENTES THES AVTIoTOL® COUPWVE HE TNV
98/83 g EE.

21 meployn peréng eivar yeyovog ot elopoés omd ta petoyyilovia vepd tov aoPectoribmv
kobhg kot Tov doropitikdv aoBectoMbov Tov opewvdy dykmv Tlapynbe xar Arydien. H
avBpwnoyevig cuvicTdoo Tpénet vo. Dempeiton eniong EPoun.

ZOpQove e TO SIGYPOLLL TOV gyiuatos 17, Pio YEVIKEDUEVT TRPOTHPNOT TPOKVATEL Y10l THY
CUYKEVIPWOOT] TMV KOPLOV 1OVIMY TwV derypdtmv vepo.

Kupiapyobdv to 16vta ooPeotiov (Ca’), 1o aclevny o&éa ta obvavOpaxikd (HCOj), ta
hopovra (Cl) kot ta 16via payvnoiov (Mg?") pe nocootiaiu eppdvior 22%, 19% kot 18%
avTicTolya.

To ucPéotnio kvprapyel pe éva mocootd 42% eni Tov GLVOAOL TV KUTIOVIOV Kol STEITA
axorovBovv ta 1vra Mg®, Na' pe 34% ko 23% avVTioTOL W EMTl TOV GLVOAOD TOV KATIOVTOV.
Ta o&vavBpakiké (HCO3Y) xan ta yhopiovia (C) eppavilovy nocootiaio, eppdévicr 38% Ko

36% avtioTouya £l TOV GUVOAOL TOV CVIOVTIGV.

Zuykévrpwon klplwv orotyeiwy oe meq%

B Caz+

Mga+

B K+

H Na+

B Cl-
HCO3-

W SO4-

Zyjua 17: [ogoctiaia ovprévipwon kipiwy 16vToy vadyeiov vepdy neploy] épeovag,
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8.2.1. Te&ivopunon koatd Piper

Xto Swypappe Piper (oynuo 18) mopovot@letor 1 KGTavopn ToV KOUPIOV 10VIOV TOV

VIOYEIOV VEPDV THE TEPIOYNS Me Pdon v exatooTii CUUUETOYN TOVG GTO CUVOAO TV

aviIOVIOV Kot KaTiovimv. ATd 1o Staypappe eaivetol 6Tt oTe VIOYELD VEPQ TNG TEPLOYNG OO

MV TASVPER TOV KaTdOVIOV emkpatovv ta ovte Ca, Mg kot Na evd and v mhevpd tov

oviovtav to. 1ovta Cl, HCO; kot SO4.

Amd ™ pHETOQOPE TV OTOTEAECHATOV TOV avoivcewy oto dudypoppo Piper (1944) tov

oynuetog 18, mpoxdntel 0t oty meployn perémg dwxpivovrar or tomot T won III, dniadn

KOVOVIK( YOLOUAKOALKG VEPR KL YOLOOAKUAIKA VEPQ Ue DYNAG T0G00TO ahkaAiny.

Eldwotepo, 1o vepd oto tomo I yopaxmpilovior og ofvavBpoxika-Beicd (I16) xot

ovavBpakkd (I112). Ta vepd oto tono I yapakimpiloviat og ofvavlpakikd (TI8) kot Beika

(111, 113, T14, T17).

Piper Diagram
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= Yopoynikoi tomor

Ta vepd tng mepoxng evromiloviar otov ghedbepo v3poPoPo opilovia mov avarTiooETAL
otoug Tetaptoyeveig — Neoyevels oxnuatiopovs. Eppoviovv mototikég Sloxvpdveeg mov
opeidoviat otig cuvBfikeg Tpopodoaciag Kkat ) Aboioyin TV oYNUOTICU®OVY EVTOE T®V Omoiny
Kwvouviol Xtn vdporoyik Aekdvny g meployig eival yeyovog Ol €10poéG amd  Ta
uetayyiCovia vepd tov acPectoribuv — doroputikdv acBestorifav and tn Mapvnda kat to
Arydhonw.

Edcotepa, and ™ xopopyio tov dviov HCOy, Ca®*, Mg®" xar Na™ Swmistdveral n
gvepyomoinon g dwdikaciag g avralhayis wvtev. H diddvon tov aoPeotitn kot tov
Sohopitn eivar vévBuvn Y10 Tig avEnpéveg meplekTIKOTNTES TRV vEpdY o HCOy, Ca**, Mg*".
Ot oyeTiKG OGS VYNAEG GUYKEVIPOGELS TOV YAMPLOVIOV, Kot Tev Beikdv mBovdg oyetietat
HE TNV S16AVCT) VIOAEILUOTIKGV EBOnopITikdY aAdTmv.

Evtoi1015 0 vdpogopsag dev eppuvilet koo vdpoynuiké 1Hno o 6An v éxtact) tov. Iépa
amd TG aAniemdpdoels Letalld vepov-oyNUATIOUMY évioves elval ket o1 avBpmmoyeveic
enepfdoeig. Ot televtoieg mpucodotv aArolon TOV VIPOYNIKOY YOPOKTNPICTIKOV Kot
vroPabpion g TOOTNTUG TOV VEPDV.

Ewdkotepa, kvplapyovv vepd piktod tOmou, Yeyovég mov vmodnidver O6tL Sev Eyouv
omoktioel otabepd vdpoynukd ToHmo yari o1 Swdikasiss kutovioAhayig Bpiokovtol oe

eCEMEN.

Mivaxag 7: Hivaxag vépoyyuixdv témmy vaéyeimy vepov.

AJA Ydpoynpukog Tomog
181 Ca-Mg-Na-HCO3-Cl-S04
n2 Ca-HCO3
I3 Ca-Mg-Na HCO3-CI-S04
I14 Ca-Mg-Na HCO3-CI-S04
15 Ca-Na-Cl
116 Ca-Mg-HCO3-Cl
17 Ca-Mg-Na-HCO3-C1-S04
I8 Ca-Mg-Na-HCO03-Cl
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8.2.2, Ta&wvopnon katd Durov

Onag gaivetar kol 010 ektetapévo didypoppa Durov To. Selypata vepod avamtiGoovToL oTa
gmpépovg medic. tov Soypapparog 1,2,7,8. To @aivopevo ovTd OTOKOAVTIEL TO0 QACHA
Siepyacidv katoavtorlayis. Ppéoxa vepd epmiovtiopod tov tomov Ca-HCO3 war Mg—
HCOs;. Eriong, évtovn eival n mapovoio vepd maAatdTep TOV TPONYOVHEVOV TOV OVIIKOVY

otovg tonovg Mg—Cl kat Ca—Cl, o onoie eivar emPapupéva oe Grato.

Mg50% ~
s \\:
ca2s% N Na2s%
Mg 25% / | Mg 25%
d \\ / ’ \
J y 5, / /
4 S %%ﬁ ‘ -‘f‘ nﬁg\ °°\° / \“-,
. X AN . Na50%
7 A B £ 4] r S K
ca50%  / TN/ ¥/ 3
HCO3 50% .- L /
.///
(:// @
HCO3 25% fr Q
504 25% Q
R C(coé‘ ) - Lot
/ ’ \‘\ e?g ‘fg‘
s0450% T
<;\ P .
A o
LN ?.‘.?i“
R o "
o %0 g
S04 25% o
CL 25% p d
.
CL 50% )

Zyijpa 19:Ydpoynpnd didypapua Durov yia ta defypara vepod tig mepioyif peistys.

Katé mv ta&vopnon tev vrdysumv vepav katd Durov Omog @oivetal Kot and 10 napamave
Sdypappe to 50% tov eetachéviov vepmv avikel ota media 1 Kat 2 6mov avixovy vepd ta

onoia £Y0LV VIOGTEL TO PUIVOLEVO TNG KOTIOOVIOAAXYNG KOl Ta yopuxtnpilovy ot avEnpéveg
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cvykeviphoelg tov HCO; Ca** Mg®". Ola ta vro uerétn Oelyuarta vepold Tng meEPLO¥fg

TPOEPYOVTUL OO ¥OAapols oynuotiopols tov Tetaproyevov mov amotehohviol omd

KAOTIKG VAIKG Tpoepydpeva and v dihvon avBpaxikdY TeTpOUATOY Tov eivat mhoboin

O& UOyVNoovyo — avOpaKkiKd opuKTd.

Evd 1o vroAowmo 50% ota media 7 kot 8 6o avijkouy VEpA Tov £Y01Y VTOGTEL TO QUIVOILEVO

™G avtioTtpoeng KaToavTaAloymngs,

Xapoxtpiopog mediov drasterropsvon daypaupotog Durov
(LLOYD, HEATHCOTE 1985).

Bl

Medio 1: Kuplapyovy ta HCO; xat ta Ca™ kot ouviBwg apopd epioka
VEPG QUGIKNG avamAnpwong Tov Kotelsdbovy Stupicov aoPeotérbuy,
YORUITOV GAAE Kot GAROV avOpaKIKOV TETPORATOV.

Medio 2: Kupapyei n piCo HCO;™ wor eite xuprapysi 1o Mg® site
Kavéve katiov. Tlpdkerton yio vepd mov £xovv oyéon pe dohopiteg. Av
mapatpndel 6T to Na™ apyiler v avédverar, avtd @ovepdvel 6Tt o
unxeviopoc 3 £xet apyiosl va evepyonotsital.

Igdio 7: Kupapyodv ta Ca® kon ta Cl'. Emdvio DIOYEIO VEPO EKTOC KoL
av £xel TpoéABel cav TeAKG TPOioY avTioTPoPNg KaToavieAlayig and
vepa Na-Cl.

Iedio 8: Kvpapyei 1o CI, ywpic va kuplopyel kavéva xatidv. Yadveln

VEPE OTOV T0 PUIVOLLEVD TG avTioTpoPng KuTloavTadlayis Bpioketal oe

mAnpn eEEMEN.
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8.3. KataliniotnTta vepot

= Amd v yevikevpévy EETa0N TOV TIHOY TOV KOPLOV 10VIOV TOV VEPOD TPOKVHATEL OTL, OL
CUYKEVIPMOELG TOVG Kupaivovtal og entmeda HIKPOTEPX 1| OYETIKG OPLOKE TOV GVOTEPWV
emrpentdv pe Paon v Odnyia 98/83/EC v v mowdtnTe TV vep@v mov ttpoopilovrat
yia v avOponivn kotaviioon. E&oipeon amotehotv ot tiég ota viTpikd, 10 aoPEcTio
KO TO LOyVIO10 yla Tig omolisg woybet o avrifeto (Zynua 20). Anotéleopa avtod givon va

unv evdelkvovtar oto ovvokd Tovg T e€etacBévia vepd KutdAAnia Yo ovOpdmvm

KOTOVOAWDGCT.
400
350 7
300 -
_ E Méom ouykévrpwon
250 -
200 T
150 T B Avotepa emiTpentd
g | opit/EE 98/83
100 7|
50 T |8 B AVTEpO ETUTPETTH

ople WHO

Caz+ |Mg2+ | Na+

KATIONTA ANIONTA

Zyiipa 20: Pafdoypappa puéonc tipiic kUpiov 16vroy kat avdratoy emtpentdy opiov feany EU 98/83 ka1 WHO.

Ot onpaviikdtepeg vepPacels v opimv TOGIHOTNTOG TUPUTIIPOVVTOL GTC VITPIKG 10vVIQ.
Amoteholv Ty KupLapyovca mpoofoir g mowdtntag twv efetachiviov vepav kol eival
avBponoyevols mpoéAevone OMWG CMOKOADTTOUVY Ol OUYKEVIPMOEG TOUG (O10ppotsg
amoyELTIKOY dtkTvov, BoBpot, KounTApla K.A.7.). O1 CUYKEVIPOGCELS TV VITPIKOV 0YESOV G
oha o Tyadia (efaipeon anotehei To I18), kopaivovrar and 48 £wog 154 mg/L pé péon Ty
89.2 mg/L Eenepvdviag To avitatoto entpentd opto v 50 mg/L.

O1 GUYKEVIPOOELS TOV 1OVTOV TOV aoPecTlov Tapovctdlovial e YEVIKEG YPUPHEG auEnuéveg
(63.2-168 mg/L pe péon tym 11.6mg/L). O ipég tov derypdtov vepod anod ta mnyddw 113,

14, 115, 116, I17, II8 &emepvobdv to avdtatato emtpentod dpo tov 100 mg/L.
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Ot cLYKEVIPOGES TV 1OVTOV TOVL payvnoiov nopovstdlovial 68 YEVIKES YPOUUES LENIEVES
(15.57-94.48 mg/L pe péon tiun 48.58 mg/L). O ipég twv derypdrov vepod and ta mydsio

13 114, 116, Eemepvovv to avétatoto enttpentd opto Tov 50 mg/L.

= [o tov YOopokmPIopd g KAtoAAnAotntag Tmv Jelypdrov vepol ylo Gpdsuon
xpnoworon)bnke to Sidypappa kot Richards (1954) mov katatdooel ta voyELs, VEPG
ocOpova pe to deixtn SAR xot v nAsktpikh ayoydmta EC. Enopévog cOppmva e
0 SLhypoppo Tov GYuaTog 21 1o VEPE TV QPEATIOV TNG TEPIOYNG KATATAGGOVTOL GTIC
katnyopieg C3-S1, modtnto pérpia, puéypt modd pérpion. Mmopel va ypnoiponoteitar pe
uérpa npoevAatng. To &dagog mpénel vo amootporyyiletal KaAd 1| wpémel va mpootifetar
og avtd yoyog ue efuipeon 1o mnyadt 2 (I12) mov Katetdooetol oy Karnyopio C2-
81,00t koA péxpt pétpra. To vepd mpémel vo ypmotponoteital pe mpoeviuln ot

Paped eddon mov dev omootporyyilovrar ket kat emiong pe emeviaén yia evaichnro

QLTA.
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Zynipa  21: Aidypoppa mototijs Kerdtalne yia apdevtikés yphoeis Twy
mijyadicv g mepoyic abupmvae pe to U.S Salinity Laboratory (Richard 1954).
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9. EAA®OX -TIOIOTHTA EAA®OYX

9.1. Opwopoi

‘Edagog
Katd koipode &xovv dobel apketol opiopol mg AEEng «Edagogn. Metald avtdv, amd
YEOPYIKNG TALVPAS, avapEpovTUL Ol EENG:

= ‘ESopog £ivat to un ovpnayés viks, tave oto onolo ovv To QuTd, avilovv to Bpentikd
ToVg otolyeia kat Bpiokovy Tic kKaTdrinies cvvBnkeg avantOgemg (Hilgard , 1914),

v 'Edagog givon T0 anoteAo0HEVO amtd yoAapd VAIKE, avVAOTEPO CTPMOMUO TOV PAOI0V TNG Y16,
70 onoio wpoRile and v amocdfpwon TETPOUATOV KAl TN dta@opomoinon, oty id N
AN Béom, Tov Yokapod VAKOD TOL TPOEKLYE O OUTH).

= ‘Edagog eivar éva puotkd copa, diapoporomuévo oe opilovtes amd opuKTd Kot 0pyaviKa
ovotatikd, mokilov Babovg, mov dapépst and To mETpopa and 1o omoio mponAbe wg
TPOC TN UOPPOAOYiL, TIG QUOIKES KOL XMHIKES 1D10TNTES KOt TO PLOAOYIKE YOPAKTIPIOTIKG,
(Joffe , 1936).

= "Edagog stvat 1) cVAAOYH QUGIKOV «COUATOVY GE BECEIS TAV®D GTNV EMPAVELD. THS YNNG Umd
tponowomuéve, akoun kor omd Ty avipdmivy eméuPaoct, edagikd VAIKE, To. omoiu
nepiéyouy kat Cwvtavolig opyaviopovg (living matter) kot €govv 1 dvvardtnra vo
vrootrpi&ouy v avamtuén eutdv (Soil Survey Staff, 1975).

Avtd TOVL AmOKOAODUE «E60QOCH GTNV ovoin amaptileTor and Tpelg cvviotwoeg (pdoelg). H

npdTn glvar n oteped, dnhadh to yduo pe arid Aoy H aAln sivon n vypy dmov péoa oto

vep6 Pplokovral Stedvuéva ta Bpenticd ororyeia. H tehevtaia tpitn cuvict®oa eivar n aépia
6mov KukAoopovv ¥pfoina ototxein 6mwg to o&uyovo 1 emPAafn otoryeia to omoln eiven

OMOTEAEG O, TOV AEITOVPYLDOV TOV PLitKoD GLGTNHOTOS, WIKPOOPYUVIGHMY KAT.

‘Evo. avTipocomnevtikd 6000, KatdAAnAo yio TV avantuln Tmv QuTdv, aroTeAsital Katd

70 HIGO TEPITOV TOV OYKOL TOL a0 GTEPEN GUCTUTIKG (AVOPYUVE KOl OPYOVIKG) KOl KOTA TO

GAA0 o6 and afpa kat vepd (Zydua 22). O eépag kat 1o vepd Ppickoviar 6Tovg £d0pikoidg

TOPOVG dNA. OTO KEVA AVAUESH GTOVS KOKKOVG TOV AVOPYOVmY DAIKGDY.
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T afpog
Hvepd

i opyavikd vAlKE

ovVOpYovVeL VALK

Zyjua 22: Déoracy kar' 6yko avTimpocwmeuTikod ddpovs, Katdiinlov yia THY avanToy TWY QUTO.

Howétnta £6a@ove

O o6pog mowdTnTeL TOV EAPOVSE  OVAPEPETOL OTU QUOIKGA, YNkd xot  Proroyikd
XOPUKTNPICTIKG TOV, T 07010 T0 KoboTOOV «pHESON 1) «LTOCTPOUE» AVATTUENG TOV QUTHV,
puBuifovv TV KaTavoun TOL VEPOL KoL TO SLUMPICHO MG PONS TOV 01O MEPIBGAAOV KoL
gVEPYOUV pLBCTIKA KOT TO GYNHOTICLY, TNV apainon kot Tn didonaon Twv neptPorloviikd
emikivduvaoyv ovotwv (Larson and Pierce 1991).

H «mototnron tov £ddpovg opiletar g «o Baduodg mPocapLoyng TOU OTI GUYKEKPILEVT
eEeducevpévn ypnon tov edapovgy (Gregorich et al., 1994), evd cdpeova pe Toug Anderson
and Gregorich (1993) «moidtton sivar «n wavotto evog e84povg vor déxstol Kot va
ovoompehal Kabmg Kat Vo avaKVKADVEL TO vepod, T BpenTikd ko v evépysian. Evag dAlog
0PIGUOG TNG TOWOTNTUG ElOVL «n KAVOTNTH TOV £3GQOVG VO GLYKPUTE], dLUCTEIPEL Kl Vo
avOUOpQ®VEL TIg YNHIKES Ko Proloyikés ovoleg kot va evepyel g mepifarioviikd ¢idtpo 1
w¢ «pvbutoTtikog nupayovracy (Gregorich et al., 1994),

O mhéov ohoxAnpopévog opiopdg g motdtnTug Tov £8dpovg eivarl awtdg Tov ddBnke und
tovg Doran and Parkin (1994) katé Tovg onolovg modtnte £3dpoug opileton 1 ikavoTnTU TOV
gddpovg v Aettovpyel péco ota mAGIOWN TOL OIKOGVOTNHOTOS KL TOV SLOQOPETIKDV
YPNGE®Y YNG, £T01 @oTe va dwtnpet 1 froloykd mapaywyucdtnta Kol mv xepiBalloviiky
TOWOTNTO KAl VO TPOGYEL TNV VYElR TV puTdYV, {hov Kot avBphrav,

E€autiag, g peyding onpaciog tng mowwtntog, n dwypovikh frociudtnta tov &ddpovg, 1
aewpopia tov, eaptatar amd T SNoTPNoY NG TOOTNTAG TOV GF IKOVOTOWTIKG £TInEda, 1
omoiot ko amoteAsl tov mopdyovia «kiewi». Kot autd emeidn n «korl modtnra» evog
eddpovug, oxt povo eEaopaiilel TV LYNA TEPOYOYIKOTTO TOV (TOCOTIKY Kol TOOTIKG),

oG TouTOYpOVa, EVEpYEl G 6TABEPOTOMTIKOG TOPAYOVTUS TOV (PUOIKOD OIKOGVOTIIOTOG,
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Edapn vyning nowdtmrag ovpfdirovy smmAéov xat ot Petioon g moldTnTas Tov aépa

ko Tv vepov (Gregorich et al., 1994).

9.2. ASwordynon mordtnTog TOV €daPovg — Agikteg IlowdtnTog

Ao mpukTIKNG mALLPGG ofpepa 0G0 ToTE AAAOTE, eival EVIOVN 1 OVEYKN Y10 TOGOGTIKO
TPOGOIOPIGHO TNG TOOTNTAS G TPOTO MoTe vo dievkoAivvBoly o1 AvBpmTotl T Kabnpepvig
Tpa&ng Katd v afloddynon g TodtnTog yNg.

H o&ohoynon g motdtnTag tov £36povs yivetat e T xpnon dektdv, ot onolot opilovy Tig
hettovpylo tov edd@ovg xat eivor gvaicbnrol otig petaPforés mov mpokaiovvTUl omd TNV
EQUPLOYN TOV SloQopOV JYEPOTIKOV cvotnudtov. Mio oelpd SeikTtdv Tov pmopodv va
glvor yprowor oty extipnon wowdtntag TV edapikdy TOpwY VoL T KOKKOUETPIKY|
o0OTOON TOL &3GQOVS, T €00PIK JOpN Kut 1) oTABEPOTNTH TOV CLCCMUATONOTWV, 1|
TEPLEXOLLEVT OPYAVIKN ovoia oto £dagpog, pH, 1 wavotnTa avtadlayng Katoviay, diabéoio
Y10 TO QUTA VEPO, NAEKTPUC ay@ydTnTe, JuKpofiaxn dpacmmplotnta, ¥nukés emPapivoels.
Mio péBodoc 1| mpoceyyon g afloloynong ng motdtnTag eivar 1 PETPNON QLOIKGV,
ENUIKOV Kot BLoAoyiK®OY 1310THTOY TOL £34Qovg o8 didpope cvoTpate dtuyeiplong Kol o€
TOKTA ypovikd deotpata (Ztapatiddng k.o 1998).

oppove ue to apdpo 2 g vr apBp. 168040/03-09-2010 tev Ymovpydv Aypotikng
Avantuéng xkat lepipariovrog, Evépyelag xar Kapatikig Allaync, éxovv kabopiotel oxtd
kprmpwe pe to omoiee Swfabpiletar n aypotikyy Yy O€ MOWOTINTEG KUl KUTUTAGCETOL GF
Katnyopieg mapuy@yodTTog.

Ta kprepra (KIT) S1ofabpiong oe mowdtnteg g Feopykng (Aypotiknc) I'g, dwapodvrar og
TEPULTEP®  KATNYOPIOTOWGE HE aviioToyovg ovuPolicpols kKol avoioyd HE TG
katnyoplomomoelg dnfabpuleron xon 1 Fewpykn (Aypotikt]) I'n o mordtnes.

Ta oxtd kprafipia (KIT) dwwpabpiong o nowotnteg g Fempykng (Aypotikng) I'mg eivat ta
axorovbu:

KII1. Ydpopopoia eddgovs (cvvinkes otpdyyiong eddpoug)

KII2. Mnyoviki c0otoc £d6poug (KOKKOUETPIKY GVOTHO)

KII3. Babog eddpoug

KII4. O&otta eddgpovg (pH)

KIIS. [epiextikdtnTa og adpopepn| vikd (yorikia, métpeg)

KII6. HAekTpikn aywyylotnta

KII7. KAion eddpoug
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KII8. [Tepiextixomra o avBpaxikd acPéotio (CaCOs).
Enopévog, ot deiktec oyetifovran Le QUOIKES KoL Y¥NLUKES IB10TNTEG TV £8UPOV, EK TOV OTOTMYV 01
OMNUOVTIKOTEPEG Elvar 1 unyavikn (KOKKOUETPIKY) ovotaor, edaeikn doun, to pH, 1 opyaviky

ovoia to avBpaxikd aféotio (CaCOs) kot o1 ynpukég emPapivoerc.

9.2.1. Koxkkoperpikr] (Mnyavikn) Zvotacn Eddeovg/ Soil Texture

H xoxkxopetrpikiy ohotocn tov &ddpovg (soil texture) sivar pie ékppoon tov kKvpiopyov
néyebog 1 evpog peyébovg, Tov copatdiov/ kKokkev mov arnaptifouy éva 8agog, Snladi av
glvar peyGiov, pikpod 1M evdidpeong komyoplag peyébovg (Hillel, D. 1980). Agod oy
TPUYHOTIKOTNTO 08V vl SuvaTOV Vo TPosdlopiloTel 10 Kabe Eva S10QOPETIKO KOKKOHETPIKO
uéyeboc oldd to €Vpog TV JWPOPoV HeYEBOV MOV CULUUETEXOLY OF VR GUYKEKPIUEVO
£801p0g, YU 0TO TOCOTIKG 1] KOKKOUETPIKY GOoTaoT (soil texture) avapépetal otny oyeTikég
avaroyieg Tov Oweopwv peyebhv Tov kdkkwv ot éva ovykekpiuévo &dapoc. o tov
TOGOTIKO TPOCOIOPICUO TOAAEG TUMOTOHEVEG TEXVIKEG £x0VV emvonBel kot Ta amoteléopato
OUTAG TNG OVOAUGTG TOPAYOLY TN UNYOVIKH o0oTOoT TOL €8GQovs, &veg Opoc mov
XPTCILOTOIEITOL CUYVE EVOAAUKTIKG HE TNV KOKKOHETPIKN cOotacn (Ashman M.R. and Puri
G. 2002).

% ZNUOVTIKOTNTH KOKKOUETPIKNG (UNYEVIKTG) CUGTACEMS

H yvdon g KOKKOPETPIKNG GVGTOONG TOV E30PMY EIVOL CIHOVTIKY Y1t TO OYESLIoHO ¥piong
Mg, ToV Eheyyo Swfphoeng Tov edapdv apold odnyel oe pin cepd exTiuNcE®V Yia. TOAALS
amd TG eSaQIkég 1810TNTEG  OMMG YK TNV IKAVOTITO. GLYKPATNONG VEPOD, TOV OEPIGUO TV
£80pOVY, TNV 0PYOVIKY ovsia, T PLOMICTIKY IKAVOTNTA, TH GTPAYYIoT KOl CUVERDS yio TV
CUHTEPLPOPE TOV ESUQDV.

H xoxxopetpikr cbotacn emnpedler 1 kivnon vepol, péow g oupBorfc ng oTig
VOpAvALIKEG 1810t TEG TOV £ddpovS (Sperry et al. 1998, Hacke et al. 2000a, Sperry and Hacke
2002), emedf] N VOPOVAIKY AYOYIHOTNTO KOPEGHOD TOV £8GQOVGS £ivon GpECH CUVOPTOUEVT
Tov peyéBovg tav mopdv. H wavomto tov eddepovg va petapéper vepd Bempeitar n
OTNHOVTIKOTEPT] KOl TEPLYPEQETAL OnO Mo VIPOSVVONIKY] TAPGUETPO, TNV VIpoLAK
ayoypomta. Ta mo yovépoxokka edaen KuTéXovtag HeYaADTEPOLG TOPOVE EKINAMVOLY Kt
HEYOADTEPT] VOPOVAIKY] AY®YHOTNTO KOPEGUOD am’dtt t0. Aemtoxokka £dden (Jury et al.,
1991). Emopévag, ta aupddn eddon apod £yovv peydAovg mOpove uécm TmV omoimy
O1eVKOADVETOL M Kivnom vepod ko aépa, S1evkoAlvouy v avintuén pilikod cuoTiuaToC,
otpayyiCovy moAy edkola am’étt ota apyhddn edaen. Emiong 1 xokkouerpiky ohotaon
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smdpt otn SwebeondTnTa vepod ®¢ mPOg Ta QUTE, TO UpyLAddn e8dpn Exouv peydAn
KOVOTNTU CLYKPATNONG VEPOU gV TO appudon oyt Ta apythdon eddpr, ovaioyo Kol e Ty
OPUKPOLOYIKT TOVG GVOTACT), AOYW MEYAANG KAVOTNTOS AVTOAAAYNG KOTIOVTOV 0modidovv
Opennikd otoyeia oto euTd. Eddoen pe vynid mocootd 1hbog ko apyilov ivol mo emppeni
ot Safpwon on’dtt To apuddn xato ond TG idteg cvvinkes. Ov Spopéc omv
KOKKOWETPIKY] CUGTUOT] TPOCKOVOLY £MIoTg OTU ENimeda NG OPYOVIKHG 0VGIN, 1| OPYAVIKY
ovoia amocvvtiBeton ToydTEPH OTE AU E5GQN o’ OTL 6 AerTOKOKKA £3G@PN, VIO TIg 1d16¢
ouvOnKkeg, Adyw vynidtepov Sabéotov o&uydvou Yy v amocsvvbest] e H wavomra
avVTOAAOYNG KATIOVIOV TOV €00QOV avEaveTal 6e PEYOAD TOGOOTH opyihov Kol OYOVIKNG

ovoiog 6mmg KoL 1| PLOUIGTIKA KAVOTNTY TOV £dapmv o1V uilayr Tov pH.

% Khdopoto pnyavikig cuotaceng

To édagog amoteieitar and oteped (avopyava Kot opyovikd) viwkd, aépo kol vepd. Ta
avopyava JOAUPG GTEPEN GLOTUTIKA TOL £3AOOVE OMOTEAOVVIUL OO KOUUATIO TETPOUATOV
TOL UNTPIKOD DAKOD Kot amd TELOYISIC TPOTOYEVOV Ko SEVTEPOYEVAV 0PLKTMY, TO &id0g Kat
10 uéyebog tov omoiwv mowilhel ko e&aprdral and ™ GUON TOV UNTPLKOV VAIKOD Kl TO
Babud g omocddpwong tov. To péyebog Twv oTepedv avipyovov LAKAOV Towkiiel amd
UpKeTA peyaho (métpeg, Yohikia) £0g Kot Tepoyidlo pe pkpol kor oA pikpol peyéboug, un
OPOTa HE YORVO pdTL.

Io mpaKxtikong AOYoug TPOEKLYE 1 GvaYKN TG TAEWVOUNGONG GLTAOV TV TEUEKdinY Tov
eddpovg pe Paon to péyebdc Toug o opddes, Tov ovoudloviol KAACUATO KOKKOUETPIKNG T
unyavikng cvotdosme. Tao kKhdopata unyevikng cvotdceag efvat tpia: n Gppog, n Og Kot 1|
apythoc. H epyootpakn teyvikn pe ™ Ponbew g omoiag yivetan o mocoTIKOG
TPOGIOPIGHOE TG EKUTOCTINING TEPLEKTIKITITOG TOV £8G¢ove ota Tpia KAdopata, dnAadn
NG KOKKOUETPIKNG OGLOTACENMG, OVOUALETOl KOKKOUETPIKY N oAAdg unyevikn avéivon. H
YVOON TG LNYOVIKAC GVOTACENS TOV E30QMY TPOGHVITOMIEL Yia TIg OLOIKES IOTNTEG TOVG
KO £V HEPEL KOUL YLOL TIC YNHIKES.

[ToAAG cvothuoze ta&wounons mov £xovy avomtoyfel ce 6Ao Tov ko6copo (Steinhardt 1979,
Gee and Bauder 1986). H Suakpion ompiletar ot ddpetpo tev tepoydiov/ kékkov, mov
TPUKTIKG YiVETOL pE TN ¥PNON KOOKIV@V YVOOTNg Sapuétpov amd Ta omoio kKooKiviletot
mocotnto. €ddpovc. Ta 800 ovompota mapovsidlovy TO  peyoAdTEPO  EVOPEPOV

TEPALUPAVOVTOL GTOVG MAPUKATM TIVOKES.
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Zrov [livoxa 8 @aivetot 1 Sdkplon TV omovdatdTep®V KAUCUATOV UNYOVIKIS CUCTACEAC,
onwg opicTnrav pe 616viy ovpPaon to 1927, And tov Mivake avtd paiveton kabapd, T os
pikpn peioon tov peyéboug tov tepoydiov avtiototyel moAd peydhn avénon tov aplbuod
Tovg, kabhg kot g edikng Tovg emeavelns. Emopévag, ta pikpdtepov peyédoug kAdouota
TOV £0QOVG TOPOVOIALOVY PEYRADTEPT EVEPYO EMIQAVELN OO OTL TO LEYUADTEPOV KUL KVTO

gfvan mOAD oMpovTIKG Yo TY GLYKPATNON TOL VEPOU Kol Tev Bpemtikdv otoweinv oTo

£0601OC.

Hivaxas 8: Kidopara pyyavicic svsréceng kard to A1evéc avoryua

Kidouo MGperpog o mm ApBude tepondiov ava g Eidikn empdveia o cm’/g
Xovdp1| dppog 2-02 5*102 20

Agmti dppog 0.2-0.02 5*105 200

IAdg 0.02 - 0.002 5*%108 2.000

Apyihog <0.002 5*%1011 20.000

H dppog (tepayidio Sopérpov 2-0,02 mm) anoteheiton and anoctpoyyvAOUEVOLS, YOVIHSEL
1 GKQVOVIGTOUG KOKKOVG, o1 omofol e&ontiug g WIKPNG TOVG EMPAVEING, O CYEST LIE TOV
OyKo Tovg, dev eupavifovy mhooTikdTTa Ko cuvoxf. Zvykpatel eAdyioto vepd, Ady® Tov
Heydiov nophdovg petald Tov kékkmv g To kKhdopo autd Tov £3deovg amoteheitor xuping
and mpmtoyevy opuktd (my. yehalio, actpiovg ) ta omole, wg yvwotd, dev exdnldvovy
apvNTIKG QopTic Kol ETOUEVIG SEV UTOPOLY VO CUYKpaTHoOLY Katidvta (Opemtikd otoysin),
advvatel dnAudn va oynpaticel etepomolikots deopoivs pe Ta Opentikd ototysio dtav qutd
Bpikovtat vmo v popen wvtov. To vepd diépyetar péod amd TV GUpo 1e peydAn toydTnTa
Kot dnpiovpyel modd kakég cuvBTKes oeplopol Kt oTPdyyIong Yio THY avamTuén Tev GuTOY.
H 05 (tepayioin Stapétpov 0,02-0,002 mm) amotereital and KOKKOVG UE OKOVOVIGTO G LA,
o1 onoiot mapovcidlovy acleviy mAacTikdTnTa Kot cuvoyr. Anpovpyel Aertodg mdpovg Kot
cvykpatel peyGieg mocodtnteg vepol. Ilpoxodei Svopevels cuvvlnkeg oepiopod yio v
avantodn twv  @utdv. Amotelsitor wupimg omd mpwTOoyEVR] KUl WIKPES TOGOTNTEG
JEVTEPOYEVAY OPUKTHY Kol m¢ €K TOOTOL ToPOLGLALEl HIKPY TKOVOTINTO GLYKPATNONG
Opentikdv otoyeiwv.

H dupog xon n 10g yapaktnpifovion og adpavi-oKeAETIKE cVOTATIKG TOV E8GPOVG.

H dpyhog (tepayidia drapérpov < 2 um) amotehsiton and kékkovg mendatvopévous. BEmriog
TOL HIKPOD TOLG peyéboug eppavifovy peydin edikn empaveld, Yeyovog TOU EMLTPETEL GTNV

dpytho va cUYKpUTEL HeyGAES mOGOTNTES VEPOD e SIAQOPES TUGELS Kal 08 £181KEG TEPIMTOGELC
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Le 1000 peydieg Svvapelg, mov to vepd amokth 715 1Wi0mTeg Tov mhyov. Katd woavova
amoteAEiTal amd OEVTEPOYEVI] OPUKTA To. Omoid, EKOMALYVOUY opvNnTIKG QOPTit, EMOHEVAC 1
Gpyihog £xer ko wavoTnTe cuykpatioswg Bpertikdv otoyeiov (aoPéotio, payvioto, kbito,
vaTplo, oidnpo, kAm.). Anpovpyodvral £tol erepomolkoi dgopol petald auTNG Kol TOV
fetucdv 1vrav (NHy', KF, Ca**, Mg** 1), popei mov Bpiokovion T Bpertikd ototysia oto
edopkd dddvpa. H taydmra kivnorng tov vepod efvor moAd pikpn AOY® TV mWOAD HIKPOV
nopev Tov dnuovpyovvion petald tv tepaydiov g apyliov. Ipoxokel dvopeveic
oLVONKES aepopoy Kol peydhn mAaotikomra kot ocvvoyn. H dpythog otav SwPpéyetan
dtaotéAdeTol kol ylvetor KoAAMONG amofdroviag Beppomrto, Oepudtnra dwfpoync. To
o0OVOAO TV TERaYISiOV TS apyilov o éva 6090 omoTeLoDY 10 £60PIKO KOAAOEDES, EVMD TO
vepd mov epmhovtiouévo pe Bpemtikd otoryeln Kukhopopel pHeTa&d TOv £30QIKOD TOPOIOVS
koheitan edagikd ddivua (Nyle C. Brady and Ray R. Weil., 2004).

Mo 11c ovvnBsic edoPoroyIKEG aVAADCELS KOKKOMETPIKNG ovothosms €xel kobiepmbel to

Apepikavikd cOGTNIE KOTATAENS TOV £da@ik@V tepaydiov/ikokkwv (ITivaxas 9).

Hivarxac 9: Kidouara unyovikic everdoewg kard U.S Department of Agriculture

Kiaopo AvapeTpog o mm Khlaopa AwGpeTpoc o mm
Mok yovdpn aupog 2-1 Xovdpn] 1iig 0.05-0.02
Xovdp1 appog 1-05 Méon 1hig 0.02 - 0.005
Méon dpupog 0.5-0.25 AgmTi) kg 0.005 - 0.002
AsmTi) appog 0.25-0.1 Xovépni apyidog 0.002 —0.0002
oAt remt dppog 0.1-0.05 Agnt Gpyhog 0.0002

% Khdoeigc Mnyoikng ZuoTtaoeng

Ta nepiocdTepa £dGpn anoteobviol ard pelyud KATO0L CLYKEKPILEVOD TOGOOTOD Kb EvOg
and T Tpio. KAdopoto (Gupog, 1hig, apythog). Emedn étor Smpovpyovvror dmeipot
ovvdvacpol oto £dagog, kabiotaton amapaitro 1 tafvouncn v edapdv amd TASVPGS
UNYOVIKNG 0LOTACEDS 08 ava TPakTIKO ypnotpo aplipo. 12 kotnyopieg/khdoeig pnyoviknig
ocvotdoeng (opepikavikd ovotnua) (Soil Survey Division Staff, 1993) tov eddeovg
avoQEPOVTIGL OTIV Gvaioyia tav tpudv Khaoudtov, dniadn ™mg aupov, g bog KoL g
apyihov, ot Aemth yn (£8apog mov £xel Tepdoel amd kookvo 2 mm). Edden pe oragopetikd
TOGOGTO Gpov, 1AD0Gg Kal apyilov KaTaTdoovial oe S10QOPETIKEG KAAGELS OMMG QAiVETAL GTO

tpiyovo tav xhdoswv pnyovikng cvotdoeng (Zypua 23). Ov 12 xatnyopiec/ whdoelg
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unyavikig cvothosns mopoatibovior otov mopoxkato wivaxe (Tivexag 10) kot eivon

TAGWOPNHEVESG KOTE OEIPE HEIMCENS TOV TOCOGTOV TG GARHOL Kot KuTd oelpd avEnceme tov

TOC0GTOV TNG apYilov, amd To YOVOPOKOKKN TPOG TO AETTOKOKKO.

ITivarxac 10: Kidoers/ katnyopieg unyavixijs cloraciyc

Appddeg S (sandy)

Xovépoxkokka
IInAoappmndeg LS (loam sandy)
AppomnAmdeg SL (sandy loam) Merping yovipdkokka
IInAmdeg L (loam)
DwonnAddeg SiL (silty loam) Meong
Thododeg Si (silty)
Aupooapythomnimdeg SCL (sandy clay loam)
Apythonnhmdeg CL (clay loam) Metpiog hentékokko,
[AvoapyihomnAméeg SiCL (silty clay loam)
Appoopyaddeg SC (sandy clay)
TAvoopythmdeg SiC (silty clay) AgnToKoKKd
Apyhmdeg C (clay)

H xardroln evog eddpovg og kamoa kAbon/ katryopia yivetat pe tn forbeia Tov Tprydvov

pnyavikig cuotdoeng (USDA textural triangle), agod €ovv mponyovpévag tposdiopiotel ta
TOCOGTA TNG Gppov, TG 1A00g Kat g apyilov oto £dapoc.

To tpiyovo xhacewv pnyavikig cbotacng (USDA textural triangle) avorriyfnke apyikd wg
karevbuvinpia 060¢ 61N cwWOTN dlayeiplon UG KOAMEPYELLS KOL OTIG TEPAITEP® YEMPYIKES
TPOKTIKES, ONAASY], DG 1 KOKKOUETPIKT) cOoTAoN emnpedlet Tig yeompyikés eneuPdosig. To
tplyavo KAGoE@V UNYOVIKNG GVOTACE®S, omotelel OVCWIOTIKG £Vl TPLYOVIKO GOOTNUW
GUVIETOYREVOY, éva 106mAgLpO Tpiyvo mov kdfe mAgvpd tov maplotd éva amd T Tpia
KAdopata oe mooootwaio Kiipaka (0 -100%) (Zyjua 23). 1o e0@TEPIKO TOL TPIYDVOD

VILAPYOVY OPLOBETNHEVES 01 KAAGELG PNYAVIKHS CVOTAGEMS TOVE.

83



'A'A'A'A'A

L 07
)'IAWAVAVAVAVAVAVA
AV N

VAVAVACLLVAV, AVAY

KK V.\VAVAVAVAVA L VAVAVA

o VAVA VAN, == aVAVAVAVAVAVAY
%N \VAVAVAVAVAVAVAVAVAVAVAVAV

5 ) .
"9"”’%%’2’:6"

4+——— Sand Senarate. %

Zyipa 23: Tpiyavikd obetypa talvéunonc edapdy tov U.S. Department of Agriculture
Hypyij: www.usda.gov

Eddon S10QopeTiK@V KUTNYopidV eKONADOVOLY S10(pOPETIKES 1010TNTES:

Ta auuddy (oppddes, myioopupddes) | shaepd £dd@n ote omolo emukpatei 1 GUUOG,
agpiovton koAd ko Beppoivovion 0koAo. Agv UTOPOLV VO GLYKPUTNGOLY Vypacio Kot
Bpertikd otovyeia Kul yi' avtd yopextnpifoviar yevikdg og nToyé £6Gen. Eivar dvvatodv
OUOG PE KATAAANAN petayeipion (ouyvi Alnavon kot ToTicpo pe PikpéEg SOGEL VEPOD, MOV
rGpyer N Svvatdtra) Te edden autd va yivouv mapaywywd. To appddn edden elva
EDKOAOL OTNV Kutepyooia Tovg kot ot pileg tov QLIOV 6ev GLVEVIOUV OVTICTOON OTNV
avantuén tove. Opwe, eutd mov dev avartvccovy Pabd pilikd cbompa, £xovv acbevn

ompi&n.

To apyiiddy (eppoapyriddes, 1lvoapylindes, apyiiondes) 1 Pfapra edden, cto omoid
emxpatel N Gpythog, dev oepilovtar koAd ovte Oeppoivovron gdxora (€xovv peydin
OeppoywpnrikdTnTe). ZoyKpoaTolV pHEYGAEG TOCOTNTEG VeEpPOD kot Opemtikd otoyeio kot
cuviiBwg dev gival gvkola otV Katepyooia tovg (to tehevtaio eEaptdral und o £idog Tov

OpUKTOV OV eMIKPATEL GTNV GPYIAD).
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To péoys overdcems (o1 vrdhowmes 7 Kotnyopieg) eddyn, oto omoia GLUUETEXOVY Ko T TPio:
KAGOPOTO TEPIMOL 1601060, EKINAGVOLY EVOIGUESES 1810TNTEG TOV MPOUVUPEPOUEVOV
KoTnyopLdv Kol Bempolivtal og Ta mo kaTdAAnie Yo yeopyky expetdiisvon (Nyle C.
Brady and Ray R. Weil., 2004; Hillel D. 1998).

9.2.2 Edagiki] dopij (Soil structure)

O 1tpomog tafwounong xor opodomoinong TWV TPOTOYEVOV eSOV Tepoyidioy
(Mepovopévov kokkmv) kabopiler ™ pnyovik cdotaon tov eddpove. Evd o 1pdmog
tadvopnong kot opadomoinong twv Ssutepoyevdv Tepopdiov tov eddpovg, kaBopilei
dopn Tov £34povg. Ta Sevtepoyevn Tepoyidio fvar amoTERECHE GUVEVMONC TPWOTOYEVAV
KOKKOV TOV £dGpoug kot ovopdloviat cvooopatdpate (Movotékac 2006).

H dopn tov edagovg emnpealet onuavtikd m dtabeotpdmra kat ™y xivion tov vepov, Tov
agpa ko twv otoygiov (G. Scroth 2003). Awdpapatifel onpaviud poro os TOAAECS
Siepyacies oto £dagog dmwg, o didfpwon, om dMnon, omyv avémTugn Tov piiiKod
ovotiuatog (William A. Jury, Robert Horton 2004d.) mov mepiopileton og cupmayn, Enpé ko
Kokds agpiiopsva e6agn. Ze peydro Pabud m Sop tov eddpovg emnpedletal amd TIg
koAhepyntikég enepfBaoeis (G. Scroth 2003).

H edagit Sopn cuvdgeton pe ™y Stdtadn TV PEPOVOUEVGY Tepodiny Tov e8apovg kot
Kupieg He TV CUVEVEON TOVG GE GLGCWUATONATY, TNV 6TadepdTnTa ALTOV Kubde Kat HE TNV
TPOKOTTTOVCH KATOVOWT TV TOpwv ot didpopa peyédn (Payne 1988). H CLYKPATNGT VEPOD
omé To £30G0S, N CTPAYYLON KoL 0 AEPIGUOS TNG edapIkig plac, sapTdvTal and 1o peyebog
OV E3GQIKOV Topov kol emouéveg 1n Sopr tov kobopiler oe peydio BaBud v
KOTOAANAOTNTA TOV (G HEGOV ovamTHEE®C TMY QUTOV.

H énuovpyie cvocopatopdtov npobmobétet v mapovsio oto £8agog Kol Tov TPUDY
Khaoudrev, Sniadn mg apyilov, g hbog kat g Gupov. Ta tepoyidia Toug emkaldnTovia
and CaCOs, Si0; kat o&gidia 1 v3po&eidia Fe, Al kot evavovton petadd Toue 1 xatd opadeg
(Payne 1988). H onpocio tov apoovagepopsvov emkoldyeny, tov yapoxtnpilovial kai sav
GUVOETIKO 1] GUYKOAMNTIKG VAKO eivon mohd upeydAn, wbiaitepa via ™ otabepdTnra tov
GUCCOUATOUATMV.

“ Zympotiopog edagikig Sopng

210 £3090g 1 dNpovpyin cVCCOUATORGTOY TPODTOBETEL TNV Dapin S10eopOV CLGTUTIKGOY

KOl KATGAANA®V cuvinKov.
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T va dnpovpyndel edougikn doph yperdloviat ehktikég Suvapelg (NAEKTPOSTATIKEG Kot Van
de Waals) 1o, T GUVEVOOT] TGOV TPOTOYEVHV KOKKOV GE CUCCOUATOHOTA.

O1 duvaperg outég Sraxpivovron og Suvapelg cuvoyis (avantoccovtol petald dpowwy popimv)
KoL 0€ SUVANELS cLVGEELDG (avarToocovTal petald dtagopetikdv popinv) O Buduog cuvoxng
gEaprérat and Tov apdud tov poplov kat cvoyetifetol pe v ek emedyere. H eidikn
EMIPAVELL AVAQEPETOL OTNV EMPAVELD VAKOD avé uovada Bapovg xor faptdtat omd 0
oynue, 10 péysbog TV KOKKOV kot 10 €i80¢ TV apylAKk@V 0puKT®OV oL cvvurdpyovy. H
cuvageto ekdnAdveTal e TV Tapovoia cuvdeTIKOY VAIKOV (NAexTporlhteg, vepd, OUpIKEG
evieeg) petoéd TV SpOpOY CUGTATIKOV TOV E6GPOVS.

Adpopeg Quotkéc Sigpyucie 010 300G MOV £XOVV CAV OMOTEAECHO TNV CUPPIKVEOCT] KoL
ddykawon Tov £ddpovg, N THEN Kot 1 THEN Tov edupucod vepoy kubmg Kal ot diepyasieg Tov
piiicol cLTAHETOG OTTWG 1) aoppOPnoN vepod, 1 dieicdvon katd Ty avdmTull Tovg Ko 1
Sphion Twy opyavicudV Tov £86povg, cUKBEALOVY GTO CYNUATIONO TNG eduPikig doprg (Milo
I. Harpstead., Thomas J. Sauer and William F. Bennett. 2001).

Enopévac, o oynuaticpos arid Kat 1 otafepdnio TV GUCCOUUTOUATOY EEUPTOVTUL Urd
QUGTKODE, YNUkoUg Kal Blohoywovs maphyoviss kot ovpeove pe tov Rowell (1944)
TOPOLOLALOVTHL TOPUKATO:

doeirol: AMofpoyr kot arobipaver, TEN kar m&n edapikod vepoD.

Me v evardayn Oypavong — Efpoavong te copatidio g apyilov nposavatorifoviol pe
147010 TPOTO, TOV £PYOVIOL OF KUAVTEPT ENAQT HETAED TOVG, 0LEGVOVING £TCL TIG SUVANELS
CUVOYNC.

H m™é&n xar n mhéN Tov edagikod vepod, emnpedlovy onpaviikd ™y edagikh dopr. H nién
TOL &dapiKoy VePOL £yEl cov amotéAecpa tny avfnon tov OyKov TV TOpwV, Kabdg
oymuotiCeton o mwhyog, Kt Kot eméktaon mpokoAeitol cvpmison  petagd  tov
cusoopatoudtay. Evéd topddinka petakveiton vepd Adym g dapopdg poulnoemg tov, pe
amotélecpa v apudat@voval to koaroewd. H andtoun mi&n, odnyel moAlés @opéc ot
didomacn Tov £8uPk®V cvoocwpatopdtav. Me my anotoun tén o nhyog AM®OVEL Kol 6T0
Edapog emépyetal L3ATVOG KOpeouds. Aedopévon 0Tl Te €0UPIKE CLUCCHOUATMONOTA EYOLV
daonaotel, To edu@kd KoAAoeldEg dlaoneipetar.

Xnuixoi: Apythikd opukTd Kot avTairhagipe KaTiovid, opyaviki| VAN,

To copatidio ™mg apyitov elvon memhotoouéve pe HeYGAN ymuikn em@dvewn. Etot

Snuiovpyoltvron peta&d Toug peydheg Suvapelg cvvoyfi He omotéhecpo v abénom
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CUVEKTIKOTNTOG TOV £3GPoVS Ko Ty dnpiovpyia eda@ikng dopns. Voo mepiocdtepa apythixd
OPUKTA VTLAPYOLY 6TO £3APOC, Kol 660

10 AentoxorKa. sfval aTd, 1660 LEYOAHTEPT CLVEKTIKOTNTO §XEL TO £30pOC.

o vo emrevybel avtd Ou mpémer n dpythog vo eivar OpopPouévn. Andodn vo sivon
KOPEGHEVT OMO KATIOVTO PeYdAoL oBévong kon pikpig aktivag evuddtmong dénmg Ca™ . Mg™
Fe’*. Otav n Gpyrhog eivan KOPECUEVT Gmd piKpoy obEvoug kot Leyding aktivag evuddrwong,
onwg Na', suvoeital 1) Staomopd g apyilov Kt n KaToTpoPH TOV edapikoy koArogldoc.
Avtn 1 Srapopd opeideton :

o) Abdy® ToL peydAov eoptiov TV WVT®Y, 01 SUVANELS HETOED GVTOV KUl TWY OPUKTOV TN
apyihov givon peyoddTepeg Kol KOTO GUVEREW TG OPUKTO TG APYIAOV GUYKPOTOOVIOL TTI0
1oy VPa.

B) Adyw mg pkpng aktivog evudatosmg To OpuKTE g opyihov eivan mo Kovtd e
amoteréopa 1 Sraomop Tovg va eival mo duokoAn (Koopdc 1998).

H opyavixi UAN amotehel onpavikd Tapdyovia 6T0 SYNUATICHG CUCCOUATOUATOY KOl OTN|
dnutovpyia otabepdv popedv edupikig Sopfc. To opyavikd koAroeldh cuvdéovv Toug
npwToYEVElg KOKKoVG peTadd Tovg, Snovpydvrag otabepfi Sopr (H. Don Scott 2000).
Bioldoycoi: Mixpoopyavicpol dapovg kat pilikcd cuotnyia.

Kabag ot pifeg tov putdv avantbiooovral kol dieisdbovv o1o £8a¢pog, ackovy unyeviki
nigon ota oteped Tepayidia Tov £8GQOVG, NVEGVOVTOS TU CUGCMUNTORATO. ATOPPOPOHYV
vepd Ko §101 ouuBdriovy ot cvppikveoon tov eddgous. Exiong, Moym tev vmoreypdtomy
Tovg avEavetal n opyavikr ovcia Tov eddpovg.

O1 yalookdAnkeg StadpapatiCovy onpavikd poro o1 GUCCMOUATOGT TOV ESAPIKOD VALKOY.
H cvooopdtmen avtf emtuyydvetor pe tqv avapién oTov TEntiko Tovg GOCTNHE OPYUVIKAOY
oVoIBY KoL avopyavev edapikdv cvotatikdy. H ovoowpdtoon svvoeiton emiong and Tig
OTOEG MOV J10VOLYOLV Ol YOOOKMOAM|KEG KOl 06 TN UETAQOPE, opyavikod vAkoD e Stdgopa
onuUeia TOV £3G(POVG KATA T1) HETAKIVIGT TOLC.

Avéhoya pe 1o mOc0 KoAd eivar opyavopévn 1 dopr evdg £8Gpovg, TOGO MO AVETTUYEVO
glvon KoL 70 £6aQKS Tov Top®mdeg. To péyebog Tav edapikdy mOPWY, N KOTUVOUT TOVS Kt
ocLVoAKdg TOVG OyKog e&aptaTat omd T Sopr| Kat v ve1 Tov eddgovg (H. Don Scott 2000).
To embopntd mopddeg eLaptdrar and v xpron yns. Ze yevikég ypappéc, 1o embopntd
mopddeg mepihapfdver 1600 peydlovg doo kar TpLyoeldelg mOpovg, dnAadn edden péong
KOKKMO0VG 1] yiyoedolg doung, mAODOWL GE OPYaviK UM Kol KOTEPYOGHEVN] omd

yorook®ANKeg. o 11 koAMEPYELEG 1| £dUQIKT dopr| £€0PTATAL 0T TOPAYOVTES MG
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10 €idog putov, o1 KApaTikés cuvBNKeEg, Ol KUAMEPYNTIKES TEYVIKEG KOl TO TOTOYPUPIKO

avVayYALQO.
9.2.3.PH

[ToAré puotkoynpuks pouvopsve egaptdviat and v o&dtnTa dnA. ™MV cuyKEVipwoN TV
16vtev H+(aq) tov Stokvpdrov. DNa v amoguyn apynuikdv exOeTikdy eKQpocswy Kat TNy
£V YEVEL OMAOTOIN O TOV VIOAOYIGULAV OV TEPIAAUBAVOVY cLyKevTpdoEls vty H+(aq)
0 S.P.L Sorensen stonyaye to 1909 tov 6po pH. Zdppova mpog tov opiopd Koatd Sorensen
pH eivar o opvnrikds Sexadikog AoydapiBpog g cvykeviphoeng (moles/l) tov wviov
vépoyovoy o1o &dapikd drdhvpa ovpforileton 8¢ pe pH, amd e apyiKd TV YOAMKOV

AréEewv Pouvoir Hydrogene. Eivon dniadn:
pH = -log[H'] = log(1/[H " ]).

H xhipoxe tov tipdv tov pH éxet Beopntikd o' éva voatikd ovotnpa axpa opto 1o 0 Kot 1o

14. Erne1dn ¢ sivar AoyoptBLukn ol avTioTolyes CUYKEVIPMOGOELG VEPOYOVIOVT®Y Eival:
pH=0->0=-log[H'] & [H]=10°=1mol/l

pH =14 14 =-log [H'] < [H]= 10" moles/l

O 1ipég tov pH 0 éwg 7 yapaxtnpilouvv to didhvpa 65vo, evd ot Tiég mhve and 7 £mg 14 o
yapoxtnpilovy oAKoilko.

Kabhg avefaiver 1 i tov pH éxovus peioon g cvykévipwong tev dvtav [H'] kot
avEnon e ovykévipoong twv [OH, ywuti 1o [H'] Bpiokoviar og wopponio pe to [OH] kat
suvdéovtat pe ) oyéon [H1.[OH] =k, = 107 . Otav 1o pH &ivor ico pe 7 téte woybder [H']
=[OH]= 10"

To pH xobopiler ) dSwbeciwdtnta tov Bpentik@v ortoreiov yw To QLT KAl TOVG
HIKPOOPYOVIGHOVG EAEYYOVTOG TH SIOAVTOTNTA TOVG Kat TV TPospdPNoT| 1 T SEGUEVST) TOVG
ot oteped edon (Arshad and Martin 2002). Erapknig avantoén tov KaAAepyodpevov
putik®V eddv emrtpéneton oe Tipég pH amd 6-7.5, oe abto 10 £Vpog cvuPaiver Adyw
avénuévng Swwbeoipdmrog TV BpenTikdv otoxeinv Kol enedn gvovoeital 1 dpactproTTo
TV pkpoopyaviopdv. Ot tipég tov pH emmpealovion and napdyovieg dmog 1 edapoyéveon
(unTpKd VAKO, KAlua, Tomoypapia), n PBrokoyikr dpactnplotnta, 1 Amavon Kot 1 opyevikn
ovoic Tov £ddpovug (Smith and Doran 1996). To pH amotedel deiktn g debesipdrag Tov
£dGpovg og Bpentikd cvotaTikd, kKabdg eniong Kol g mapovciag erevdépav o&mv, 1OVILV

plobevoig apyiiiov, vdpou-apyiiiov, avBpoxikov daofectiov ko avBpoxuod vatpiov
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(Thomas 1996). Ad&nom tov ouvvembyerar avénon g [AK (Ikavotnte Avtaiieyng
Kamévrov- Cation Exchange Capacity, CEC) extog tov GAA@V Tapoydviev mov tpokadody
myv avdnon g (KOKKOUETPIKY GVGTUGT, OPUKTOAOYIKY cbotoon my yAwpitmg Advo

IOOLOPPNG OVTIKOTACTAGTG, 0PYOVIKY] ovain).

9.2.4 Hisktpwn} ayoyipdtnta (Electrical Conductivity/EC)

H niextpicr] ayoypdmnra evog vikod eivar éva péyeBog mov exppdlel TV KevOTHTE TOL
avtod vo ayet To niextpikd pevuo. H niextpuc ayoyipdmra oty mpaypatikdtyTa giver
E01KT MASKTPIKT oyQYWOTNTO EVOS aymYoD MAEKTPIKOD pedpatog, T omoie og yveoTov
eEaptdrol and v eHon Tov aywyoo.

H nlextpucn ayoypdmra evog vikov stvon pia guoiky) didtnre onwg 10 mopddec, 1
owopevikn mokvoTnTa K.o. H ypnowpdmre mg niextpung ayoypdmrog svog e8dpoug
éyyeital 6To Yeyovog 6Tt 1 GUOG TePOVSIALEt XaunA NAEKTPIKY oywyudte, 1 e péon
Kat 1 apythog vynin (Zyruoe 24). Enopévog, 1 niektpikh ayoypomto cvoyetiletol éviova
pe to péyebog Twv edagikdy KOKKMY Kat TV KOKKOUETPIKH cbotacy (Williams and Hoey,
1987). Zbppovo pe pedéteg, éxet amodeiybel ompoviik ovoyftion g EC upe v
vootoikavoTnTo Tov eddpovg (Kachanoski et al., 1990; Kachanoski et al., 1988), opyoviki
OAn Tov edGpovg (Jaynes et al, 1995; Banton et al., 1997), chotdtro Kot T UMyeviKT
cbotuct tov edapovg (Williams and Hoey 1987; Banton et al., 1997).
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Zytipa 24: Higktpien aywypétyra (mS/m) avdioya ge T KOKKOPETPIK -uaviklj cbctacy.

Hwyys: Lund E.D., Christy C.D., Drummond P.E. 1999

H nlextpuc} oyoyudmra ektdg amd Ty KOKKOUETPIKY GUGTAON OMMG MPoavapépbnke,
cvoyetiCetar onpovTIKG Kot pe dGAleg QUOIKES edupIkEg 110TNTES, O omoleg embpody oy
TUPAYYIKOTNTA/ aodoTIKOTNTA EVOS £8G(QOVS, OTGC:

- Opyavikr} oveia: 0 opyavikdg dvBpakag cvsompevetal oe Kakdg amoctpayylopeva edden
HE LYMAG mocooTd apyitov (Jaynes et al., 1994).

- Ikovomnro AvteAdoyng Katdviov, JAK (Cation Exchange Capacity, CEC): H IAK

oxetiletar pe t0 MOG00TO G opyavikig ovoiag kat Tng apyidov, adEnon g opyaviKNC
89



ovoiog kebBadg kot g apyiov avédvouv v IAK. Eropévag n cvoyénion tng niekipikiic
ayoypornrog pe v 1AK, Booiletar ot oyéon g IAK pe v dpytho (McBride et al.,
1990).

- BaBog apyithkol opilovra: 1 avtomokplon g NAEKTPIKNIG ay®YOTNTOS OT TEPOVGia
apyirov, ypnoonoteiton yio Tov mpocdiopiopd tov Babovg Tov apytitkov opiCovia amd v
emipaveto Tov eddpovg (Doolittle et al., 1994; Jaynes 1996).

- Ydoroikavotnto: weploxés Enpéc 1 pe vrepPorikn vypaocic, mapovoidlovv cvvibag
ONUAVTIKEG S0QOPEG OTNV KOKKOUETPLKY] TOVG oVoTaoT Kot 0vtd umopel va aviyvevlel péowm
NG NAEKTPIKNG ayoyotnTag (Jaynes 1996). Eddapn péong niextpikng oy@ytpuomtog, péong
oboTaoNG Kot Tov Bpiokovral o pwéon enineda voatoikuvotnTag, umopsi va eival Kat Ta mo
rapayoyikd (Kitchen et al., 1996). Otav 1 edagiki] vypoocia, anaptifetal omd vymAd eninedo
og Ghata, dev slvar Srabéoiun wg mpog i pileg Tov PUTOV, TPOKOADVTUSG TU CUURTOUATE TNG
Enpuoiag, akopoe kot 6tav vrdpyet aebovo vepd. I'U avtd ko mpémer ) drabéoyn vypascio va
Swtnpeitor og vYNAQ enineda.

- Aloroémra: mepioocsle VOOTOSWGALTOV GAdTOV oTo edagikd SuiAvpa  cvoyetileton
ONUOVTIKA UE TNV NAEKTIPIKA aywypotnto. tov eddgovg (Rhoades and Corwin 1981). H
VYNAN ohoToTn TR €vOC €8GOV emPefatdveTal amd TIG OTHAVIIKG VYNAOTEPES TIPES TNG
NAEKTPIKAG Qy@YOTNTAS TTOL Tepovatdlet an’ 0Tt o€ Un olatodya £84GQN.

Avaioye pe Tn TN NG MAEKTPIKNAS AY@YIMOTNTAG TOV EKYVAICHUTOG KOPEGHOD £XOVHE Kot
SULPOPETIKES EMBPUCEIS OTIS KouAMEpYeles (ivaxag 11).

Hivaxag 11: Tyéc EC tov sky0Aicuatos KOPEoHOT Kol ETIOPAGELS ETTL KAAMEPYEIOHV.

EC dS/m KATHI'OPIA ENINITQEEIY KAAAIEPTEIAX
NMPAKTIKA AEN EXOYN AYEZMENEIZ ETTIAPAZEIZ
0-0.98 MH AAATOYXO OI KAAAIEPTEIES
0.98 - 1.71 EAADPA ENTHPEAZONTAI OI IIOAY EYAIZGHTEX
’ ) AAATOYXO KAAAIEPTEIEZ
MEIQONONTAI OI AIIOAOZEIZ TON IEPIZEOTEPQN
1.71-3.16 | AAATOYXO K AAAIEPTEION
3.16 - 6.07 METPIA MONO OI ANGEKTIKEEZ KAAAIEPTEIEYX EXOYN
R AAATOYXO IKANOITOIHTIKEZ ATIOAOZEIZ
> 6.07 IEXYPA IZXEAON OAEZ Ol KAAAIEPTI'EIEEZ EMOANIZOYN
) AAATOYXO ZTHMANTIKOTATA [TPOBAHMATA

MIyyi : Soil Survey Staff (1993) ; Smith and Doran (1996).
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9.2.5. Yypaoia £ddpovg (soil moisture)

To vep6 amotehel Bepeliddes cuOTOTIKO TOV PLTOV KOl TO HOVOSIKO HEGO HETOQPOPES TMV
Opentikdv otoyeiov mov mpochapPdavel 0 Qutd pe TG pileg and to Edagog. Enopévac, 1
avanTvdn Tov QuTdY ennpedletal Guesa amd v nepiooein | TV EAAewym Tov 670 £SCpOC.
H mocémmtae 100 vepov mov LMAPKEL 0T0 £80POG ©F OMOWBNTOTE YPOVIKY oTIYuN
xopaxmpiCetor wg vypaoio ko opiletar m¢ To TAKG ™G pnalag Tov vepol mpog T péia Tov
gddpovg. Kabe édapog umopel v ovykpamiost pio kabopiopévn mosotto vepon, i onoia
eEupTATOL KUPiedg 0md TO TOPMDIEG, TNV KOKKOUETPIKN cVGTHON Kol TV REPLEXOUEVY & QUTO
opyaviky ovoia (Zwnpag 2002). Katd tovg Gardner et al. (1991) o 6pog mepieyduevo o1o
£dapog vepo mov eivat VTGOS e TOV Opo EBaPIKY VYpucia, avapépeTol 6To Vepd mov Ou
amopakpuvel amd To €dagog, dtav awtd Beppavlel oe Bepuokpacio peratd 100 ke 110 °C
£0¢ 610V otabepomombel to Papog Tov. O oplopds avtde Thg £daEkng Lvypasicg kord Tovg
{d1oug svyypageig dev ompiletarl oe Bewpnrikn emopovikn Baon, anotelel GumS ™V apyy
otV onoia otnpiletar 1 otabpxy pébodog Tpoodlopiopod Tng £8uikig vypuciag.

H xivnon tov vepod oto &dagog wabodnyeitoar amd modAég Suvapelg mov Snpovpyodv
ouvapke medion Ko emevepyobv oto £dagkd didhvpe. Mepwée an’ avtég Tic Suvdpelg
ogeidovar otn Bapdre, oY oTHOCEUIPIKY TiEoT KUl oTn oTEPEd @Aon Tov EddpouC.
Eniong ot Beppoxpascioxég Swapopés, n ovykévipmon oAdtov kot 1 Sphon tav piidv tav
PLTOV eTNPEGfOVY TV Kivnon Tov dapiko vepol. Yo v exidpacn Tov SuvEpeny auTdy
10 vepo Pploketal oe cuvexn xivion ket propel va kivnbet npog didpopeg katsvbiveeic. Ta
LOWITEPA YOPAKTNPIGTIKG TG Kiviiong Stapopedvovio Kotd mepitteon and tn Lopet| kot T
ddtaln tv edaPKdY TOpWV.

H wavotta tov £6dpovg vo ovykputel vepd, evaviia ot dvvapn g Bapdnrag séoptdron
omd S1QOPA XOPOKTNPICTIKG, OTMS 1 KOKKOPETPIKT cVotaot (Aina kot Periaswamy, 1985) 1
dopn Tov £6Gpovg (Jamison, 1953; Boix et al., 1996) kon 1 meprektikdTnTa 68 0pyuviKy ovoio
(Salter et al., 1966; Vereecken et al., 1989). Meydhn wavotnta coykpdtnong vypaciag ommg
gxel mpoavaeepbel £xovy Ta apythmdn edaon, ( pe dvvauels ioeg | peyakvtepeg twv 15 bar)
01071 ouTd gp@aviCouy oyeTiKd peydro mocootod pikpondpmv. To khdoua g thbog cupPaiet
CHHOVTIKG 0TV WKovoTnTo. GuyKpatnong vepov (Peterson et al., 1968) kabdg kau 1 copPoin
™G OpYaVIKAG ovciag oty avénuévn wavétnte cvykpdtnong vepov (De Jong et al., 1983;
Vereecken et al., 1989).
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O Kpatiég ouvinieg ommg 1 potomepiodog, 1 nAakn aktvoPforia kat 1) Beppokpacio Tov
nepifailovtog, emnpedlovy Gueco TNV avamtvél TOV QUTOD Kol TO GYIHOTIOHO QUTIKNG
nalog, oAA@ kol £UUECd, SIOHOPOOVOVTHS TO EMAEULUO KOPECHOV TNG OTHOCOAPUS. 1o
televtaio kobopilel ™y moodmTa TOoL vEPoD mov Ba petapepfel and to £dapog Tpog TNV
atndoeapa te ) dadikaoia g eEdtuong kot g damvons. H petapopd avtr Tov vepou
elvon oNHOVTIKNY Yo TV KOVOVIKT A£tTovpyia Tov QuToY, cuvieieital kuping pe ™ Siadikacio
™m¢ damvong Kot eEapTATol Amd TNV VYPACLHKT KaTdotaon Tov @utod. H teAgvtaia pe m
oepd ¢ egaptdtal and To emo@orés woldylo peteld e amdAiglng vepol mPog TNV
atpudGEopa Kol e TpdoAnyng vepol and 1o £dagpog (Wenkert, 1983). H mpdboinyn vepol
and 10 £60po¢ elval cuvapTNoN TG AVETTLENG TOV PICIKOD GLOTIIOTOG, TMV VOPHLAIKOV Kot
PLOIKADV WOIOTNTMVY TOV EdAOOVE Ko TN 0QQIKNS VYPUTig.
H &dagikn) vypacia mpoépyetor and Tig Ppoyontdosls, Vv Gpdsvon kot TV TPLXoedn
avOy®on ond TOVG VIOYEVE LOPOPOPELS Ko 1 KaTavou TS HE TO Pabog sival amotélespa
g Kivnong tov vepol oto E80pog, ZOppuva pe PPALOYPaQIKES avapopEis, TUPAYOVTES OTWMG
1 xprion g (Fu et al., 2000), n kiion Tov eddgpovg (Moore et al., 1988) kabdg kot 1 £xBeon/
npocavatoiopos (Western et al., 1999), 1o vyduetpo (Grave and Gascuel-odux, 1997),
1810tn1ES TOL £dApovg (Reynolds, 1970a), ta atpocpaipikd xataxpnuvicpato (Famiglietti et
al., 1998) ko n nAkn axtvoPorio (Western et al,, 1999) ennpedlovv 10 nococtd Kot v
KaTavopy e edagkig vypaoiag.
Y datoywpnTikotnta, opileTal n mTocoOTNTA TOV VEPOL G KATAGTOOT KOPEGHOD TOV eddQoUg,
dnhadn otav Srot or edagikol mdpot mAnpodvror pe vepd. Kata ™ dwdikacio dpog g
TANPOCEWG TV TOPAV Pe vepod eykAmPiletor péca ¢’ avtodg kot agpag. Ta gutd propoldv
LEV VU TPOGARUPBAVOLY E0KOAN DYPUCIH, DTOPEPOVY OHMG GO UVETGPKELL 0EVYOVOD.,
H mocdtta Tov vepoL MOV MAPALEVEL GTO €O0(QOG HETA TNV ATOCTPAYYIoT TOL KOl TNV
koBodkr| kivnon mpog ta PaButepa edagikd otphpata kereiton voutoikavomta (FC, Field
Capacity). H véatolkavotnto ekepalel v mocotnta te £daQikng vypooiag mov PHTopel va
oUYKpaTNoEL éva £80pog HeTd omd 2 1 3 pépeg PETA TOV KOPEGHO TOV amd PUOIKT 1 TEXVNTN
Bpoxn. Efvar to vepd mov unopel vo cuykpatioel 1o £dapog kot vo To dtebécel kat Yo T
gutd (Norton E.R and J.C Silvertooth 1997).
To moc0ooTd TOV VEPOD MOV LRLAPYEL GTO £00(POG OTAV TU PUTH LAPUIVOVTOL OPIGTIKA, EMELON
SEV HITOPOVV VO, ATOPPOPTIGOLY TC QUTA a0 TO £30(POS, POV TPETEL VA ACKICOVV VAOTIECT)
peyarvtepy amd 15 atm, kodeital onpeio ndpavong 1 onpeio povipng népavong (WP, Wilting
Point or PWP, Permanent Wilting Point). Xe avtiBeon pe tov 6po g vduToikavoTnTag, o
52,



0pog Tov onugiov pépavong eivar cuVNEUCUEVOS HE TOVG YVMOGTONS emtoThpoveg, Briggs and
Shantz (1912). TIpocdidpioav Tov «deiktn pdpovong» (onueio Papovong) ©¢ «T0 TOGO0TH
NG vYpaciag 610 £3apog, 6Ty Ta GVALX TOV PUTHOV TTOL AVHATICGOVTOL &” BLTH VIoBANB0HY
og peiwong g vdoTIKAG TOLG VYPOsing KOl OF MOVIHO HEPACHO ©C GRMOTELEGUN TNC
avendapkelag dabioung edapikng vypasiogy (Briggs and Shantz 1912).

To dwbéoo vepd PAW (Plant Available Water) yio ta QU4 mpokvntet amd ) Siopopé
petald g voaroikavomtag FC (Field Capacity) ko tov onpeiov ubdpaveng WP (Wilting
Point) (PAW = FC — WP). Eivo1 10 1pry01dég vepd mov Ppioketon otovg uécovg nopovg. Te
yeviég ypappues, PAW mpocdiopileton (Miller and Donohue 1995), ¢ 1 Swpopd petald g
IKaVOTTUG GuYKpatnong vepol vrd duvaperg -33 kPa (FC) ka1 vad -1500 kPa (PWP). H
dféon moco™Ta VEPOL wg TPog Tl putd (PAW) efaptdtar éviovo omd Ty HNY VLK
ovotuoT tov edagovg (Norton E.R and I.C Silvertooth 1997),

H yvaon mg edapualg vypasiog kat 1 duvatdmta eréyyov avtic, Gote va emevyfovv
Péhtioteg ouvlikeg yiu TV ovamTun TOV GUTGOV, orwodNrote dev efvan Kovoupyl 1840
Hrav yvoom| kot mpogtpeye modholg epevvntés v avamtofouy GUGTAHGTO GVTOMOTNG
apdevonc.

H eSapmon g yempyumis mapoymyic amd 1o vepd eival eppavig Kal KoToypoLuévy He T
Hopen edlcmoemy oe mANBog epsuvnTikdY epyacidv (Doorenbos, J. and Kassam, A. H., 1979;
Hexen, R. W. and Heady E. O., 1978; Stewart, J. R. and Hagan, R. M., 1973).

o pérpnon mg edaguais vypooieg ypnotponoodvion Sidgopss péBodot mov
toSvopodvon o€ Gpeceg Kot éupeceg (Gardner et al., 1991). Ot Gueceg pébodot amartovv
Ay derypdrov and to £80¢og, kabe popd mov eminteiton n pétpnon g vypasiog Tov. Ao
toe defypota aaipeitar to vepd pe Oéppavon 1 pe kémoww ynuiky Swdicooio Kt
npocdlopiletal n mocodTA TOL VEPOD mov anopakpdvetat. H xoptotepn péfodoc authg mg
xotnyopiag eivor 1 otabuikn péBodog oy omoia To vepd amopakphveTol omd TO EdUPIKO
detypa pe Béppavon otovg 105 °C £wg 6tov otabspornomBel to Pépoc tov (Gardner et al.,
1991). Imig eppeceg pedodouvg n edagikn vypasic mpocdiopiletat éupecn ond Tiq HETPHGELS
QuoIKdY 1810TTOV OV €66pOVG, o1 omoieg cvvapthvron pe ™V edagikny vypaocia. Ot
HETPNOELS TMV QUOIKDOV 110THTOV Tov edhPovg yivovor pe puéviua tomofetnuévong oto
£dapog astntipeg, ot omoior cuvdéovan pe pic povade pétpnong, xkdde popd Tov antteitol

n uétpnomn g vypaciog,
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9.2.6. AvBpuxiké acBéotio (CaCO;)

To ghedBepa avBpaxikd Ghato LVRAPYOLY 0TO0 £800C MG OMOTEAEGUE TNG OMOGHOPWONG
inpatoyevov (aoPeotdibol, doropiteg K.0.) Kol LETALOPOOUEVOV (LApLLAPH) TETPOUATOV
kot gpoaviCovror oe €3Gon mov mpoépyovial 1 £xovv petapepbel amd térow pntpukd
neTpdpote. Arnotghodvior kuplwg amd avBpokikd acPéotio ko devTEPELOVIWG Gmd
ovBparikd payviclo kot GAdo avBpokikd diota. A0y® TG CUVIPITIKNAG VAEPOYXNG TNG
TEPLEKTIKOTNTHG o€ ovBpuakikd aocPéotio €xet omnv mpdén kabiepmbel va ovagépeton ©g
EPYOOTNPLOKOG TPOTIOPICHOG 1 LéBodog Tov avBpaxikod acPeotiov.

H mapovoia tovg oto €dapog, amoteiel eyydnon Ot avtd dev Kivduvedel va ofwviolel,
eEao@aAllel T koA oTpayylon TOL £8GpOoVS amopedyovTag £Tot Tov Kivduvo vatpioone. To
CaCO; amotehel pia omd Tig mnyéc mpopfBeiog Tov edopdv oe Ca®  mov sivan anapoimta yio
NV avETTLEN CLCCOUATOUATEOY. ZVVETELN QVTOV EIvVaL I SoVPYIN KOTAAANANG doung Kat
EUVOTKOD TOPMOOVE Yot TNV KUAN OTPAYYLon Kot TOV ¢epopd Tov edaphv, cuvinkeg mov

elvol amapaiTnTES Yo TNV AVATTUEN TV QUTOV.

9.2.7. Opyoavikn oveia edd@ovg (SOM/Soil Organic Matter)

Meta&h tov mapapéTpmy Tov tpocdlopifovy Ty mowdTnTR TOV £daPOLS, Buctky) 8éon KaTéyst
1 opyovikn ovoiw. ZyeTikd, ot Larson and Pierce (1991), Dalal and Parkin (1994) ko1 Doran
and Parkin (1994), vroompifovv 611 1) opyavikn ovoia arotehel To «Pactkd» Kol «HLOVUIKO»
Kptnplo — BelkTn ¢ modnTug TOL €8GQOVG YTl Elvol T TPEOTOYEVAS TNYn Kot
nopakoTofnkn Bpentikdv yw T eutd. Eivon amopaitntn v v dwaripnon embountig
doung tov eddgovg, T ovykpdrnon vypaociag, ™ peloon g SdPpaong m dwbnon tov
vePOD Kol OV Gépa Kol TEAOG Y10 TOV EALYYO TNG GMOTEAECUATIKOTNTUG KOl TNG TOYNG TWV
eQuprolOHEVOV GTO £d0POS, YEOPYIKDOV QUPUAK®DV.

Emdpd otnv amocfpwon 1oV TETPOUATOV KUl TOV OPUKTAV, GT1| YEVECT| TOV £0GQOVG, GT1]
Srofeopudmte TV OpenTikdV GTOYEIOV KOl GTN YOVIHOTNTIW, GTIG LOVIOOVTUAAMKTIKEG
aviidpdoelg, oto eminedo TOL VEPOL, OTOV EQOOIOCHO TOV QUIOV pHe OpemTIK, ©TO
oynuoTicud g doung kot otig didpopeg Lotikng onpaciag diepyacieg tov £6Gpovg OTWG:
o1t vitpornoinon, arovotporoinon kot froroyikn décspevon Tov N.

H opyavikn VAn eival 1o mo gvepyd TUNpe Tov edagpovg, evepyel mg degapevn anopaitnrov
Opentikdv otoryeiov, kopiog C, N, S kot P (Hinrich L. Bohn., Brian L. McNeal. and George

A. O' Connor. 2001). To £dagog mepriopPavel g mowiAMo amd OpyoviKE LAIKA, 7OV
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Kopatveron and npocate vroieippato plav, ™ ravido kabdg kot and vekpolg 1oTolg oF
olapopo. oThdln amochvleong Tovg HEYXPL Kot T0 oyeTkd otabepd, avBekTikd mpoidvia
kG amochvleong, evooelg pe Suokoila TPOGBLOPIGHOD TNG YNUIKNG SOUNS TOLE OV
OTOTEAOVV TOV omokaAovpevo xovo (Jenkinson 1988b). Katd pio evpitepn évvola o Gpog
™G opyavikig ovaiag, cvpumepriapPaver to chvolo TV evdcewnv Tov GvBpaka TANY TOV
avOpaxikov ahatov (Stevenson 1982; Schnitzer and Schulten 1998).

ZVUmEPUCUATIKG, T OpYavVIKY ovoin Tov eddgoug Siaipeital ot Tpia pépn: 1) otovg Lmvravoie
opyoviopong (pkpoxlwpido kat pcponovide) N Propdle, 2) oto vekpd @utikd Kol {oikd
vroAeippato Kot 3) ot xovpomomEVY opyaviky DAn N yovpo. Ta Lwviavd kat to vekpd
vmoheippata (U XOLHKEG evOOELS) amotelolv Pactkn anyn evépyslug o tovg {oviavoig
0pyoVIGHOUG 01 omoiot voPdikovy TV opyovikn VAN ot ouveyeic diepyucisc amocivleong
Ko ovvbeong véwv ovoinv pe telkd mpoidv to yoovpo (Henry D. Foth and Boyd G. Ellis
1997)

Ta edapn Srapépovy o peydro Pabud ¢ TPog T TEPIEYOUEVO TOGOOTO TOVG GE OPYOVIKT
ovoia. Edden nov gihofevolv Pookdtomovs, Aetudvia outd (mooiifade) (Mollisols) pumopet
va mepigyouy 5-6% SOM xot’oyko oe Babog tov 15 ekotootdv, evd appddes £86(pog
(Aridisols) mepiéyer Ayo mepiocodtepo amd 0,1%. Ta koxdg amootpayyildpeva £8aen
(Aquepts) ocuyvd xotéyovv opyavik) ovcie oe mocoostd vy tov 10%, wou eddon
Tupeaon/opyavikd (Histosols) mepiéyovv nepinov 100% opyavikn ovsia. Av kot n opyoviki
ovolo ota mEPlocoTEPU £dAON Kvpaivetar oe 0,5 - 5% kat’dyko, ™V evepyd KoAAOESY
CUUTEPIPOPE TNG OPYAVIKNG 0VGinG emnPeAlovy GNUAVTIKA 01 QUOIKEG KO YNUIKES Ed0QIKEC
wiotnteg (Hinrich L. Bohn., Brian L. McNeal. and George A. O' Connor. 2001).

H osvscdhpevon g opyovikig ovslag 610 £8apog eivor anotélespa iooppomniog petald tov
pvbpod yovuomoinong kar ofeldwong g, ™ dapophs petafd TOL CYNUATISHOD TNgG
OpYOVIKNG 0Voiag Kol Twv anwAeidv tg. O pev oynuoatiopds mg efaptdtor and to pubud
EIOPONG OTO £30(POS PUTIKMY Kot LOIKOV VIOAEIULATOVY, 0L 8¢ amdAsieg TG opsiiovial 6TV
ofeldwon xat om SaPpwon tov eddgovs. Tnv wopponia avty emnpedfovv Sidgopot
TapPEyOVIES, MOV avéioyd Le Tnv ékTocn TNg emidpacng mov aokovv, GuuBailovy otV
avTIoTOLYN CUGGMPELOT TNG OPYAVIKTS ovoiag 010 €dagoc. Ot mapdyovteg avtol sivon katd
ogpd omovdototntog or e&ne: kAipa, Prdotnon, tomoypapic, PNTPIKO VMKO Kal 0 xpdvoc.
Eniong, onuavuikd poio mailer kot 10 oOOTNHO dtoyeipiong Twv KOAMEPYEIOV KOl TOU

gdagovg (Jenny 1930, 1960).
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= To xAipo emnpedlel (1) ) mokiMa TV AVOTTOGGOUEVAY PLTIKOV E8MV, (2) T TocdTNTA.
TOVL PLTIKOV VAIKOV mov mapdyetat, Kal (3) tn évraon g pukpoProaxig dpactnprotrog. H
vymAn Beppoxpacio emraydvel  pikpofroky ofeidwon g opyvavikng ovoiag (Hinrich
L. Bohn., Brian L. McNeal. and George A. O' Connor. 2001).

* To emimedo g opyavikfg ovolag oyetiletal dueca pe 1 Pidaotnon g mepoyig. Ta
ed6pn TV TooMPBadmV, Tov entkpuTodV ASpdVIN YUTE, £X0VV VYNAY TEPIEKTIKOTNTO OE
opyoviKy) ovoio OV OQEiAETAl OTNV TOPUYWOYN UEYGA®Y TOCOTATOV «QLTOPAloCy), 1
ormoia amoteAel TV TPWTY VAN Y10 TO GYNUKTICHO TG opyovikhS ovoiag. Omowadnmote
petafoin g QLTIKNG KOAVYNG TOV £0GQOVG cuvendyetal avtiotoles petuPorég otny
TEPLEKTNKOTNTA TNE OPYUVIKNG 0VGiog.

* H romoypagixy dioudppwon dobeiong mepoynic dni. to pkpoavaylveo, emnpealsl Tig
EMOPAGELS TOV UIKPOKAILOTOS, TNG EMUPUVELNKTG AmOppong, oTpdyylong, s&dtuione Kot
dlamvorg oTn avamtuin g PAdotong. ESden nov Bplokovial o8 Tomoypaeikés VEEoELS
(kowbpore) eivor katd Kavovo mlovold o€ opydviky ovoia oamd To avtiotoyu TV
nepoyv mov Ppiokovion ce tomoypapikés eEdpoels. Avtd ebnyeitar omd TO OTL GTIG
veéoelg N oTpdyylon siven avemopkng AOY®m ocvec@pevong apylhov 1 AemTdKOKKOL
£00UpOVG.

= H pnyavikn cOotoom tov £6dgovg oyetileTal otevd e T QUOT| TOV UNTPIKOD TETPMUATOS
Kot dedouévng g oxéomg HETAED TG KOKKOUETPIKNG GDOTUCNG TOV EAAPOVE Kot Kupimg
mg apyilov pe v opyovikn ovoie, yivetol @ovepy] 1 omouvdaldtnTd TOL UNTPIKOD
netpduatog oty opyavikn ovoio. H dpythog mpocpopd v opyoviki ovcia otnv
EMQPAVELE TNg KoL TNV KAVEL ampOcPAnt] omd Ttovg uikpoopyavicpovs. ‘Etoty, v
npocTuTeVEl and TV amocvvOeon kot owrnpel to eminedd g mepinov otabepd
(Stevenson 1982).

= Me v mépodo 1OV ypovov Kot pe TV enidpuct tov mapaydviov g edupoyEvesNg
gmTuyXGveTal pia woppomia petald TG Topay@YNS OPYOVIKTG OVGING KOl TOV ATOAEIDV
me. Kat'apyiv o pubuds cvoodpevong eivar vynAdg, ot cuvEeln OU®G HEWMVETUL Kol
otafeponoteital 6to eminedo 1coppomicg, To omoio ywd va emrevybel, anartodvror 110
rpovie v oo Aemtokokko edden ko péypl 1500 ypovie vy te apuddn (ILX
KovkovAdaxng, A.A. Ziuovne, A.K I'eéprong, 2000).

H pnyovikf katepyacia Tov eddeovg emrtaydvel tov pubuo ofeidwong g opyavikng ovoiog.

Otav wo meproyn tifetar yio mpdtn @opd o KorApyeld, kot apynv wapatnpeizon pia

peimo™ TG opyavikng ovoiag (Stevenson 1965).
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9.2.8. Xnuwkéc emPapiveeig — Bapéa pérarha (Heavy Metals)

H ponavon tov mepidirovrog pe Popéa pérarie sivar éva peydio mpdBAnua mov tpokaiet
oviovyie yio to meptaiiov ko yio ™ dnpodota vyein oe moAkég mepioyés Tov KoGov. Bapéa
HétarAa givon 0 Opog mov yprolpomoteiTar Y e PeYGAT opdde yvoototyeiny mov éyovv
pHeyaAn onpaocio kot otn Propnyevia kal oy Bokoyia ( Alloway, 1995). Ta Bapéa pérario
VAP0V OTOL TETPMUATO. KA OTOL £3GQN, KVPing o8 HOpPES oV dev sival Stadéoyleg oTovg
Civteg opyaviopolg( eutd, (oo kot avOpono). Avtd to péToAn cVGCOPELOVTOL 6Ta 8GN
Héow g dwdkuciug TG 0mocEOpwonNg TOV WETPOUATOV KOl Ol GUYKEVIPOOES TOUC
nowkiAovy petadd v TOROV TOV 80QbyY.

Ta Popéa pérordia omavidvior kavovikd ouvibog ota e3Gen of oyetikd yapnAéc
CUYKEVIPAOELS, WG GMOTEAECLN EOAPOYEVETIKOV SL081KACIOV TOV TPOYHATOTOOHVIOL OTX
METPOUUTO, TAVOD 6T omoia oynuatibovral To edden (Alloway 1995).

2o £dagn to. Bupia péroddia vrdpyovy oe Sidgopsg uopeéc 6mwg (Cummingham and Berti
1993 %

- ZopmAoko, Ko ehevBepa 1OvTa 010 £80:01k0 Siddvpa,

- llpocpognpuéva omy emipdveld Tov apyiAikdv opuktdy, tav ofvudpotediov Tov Fe kat
Mn 1 oV opyavikn ovoid,

- X170 TAEYLLO SEVTEPOYEVAIV OPLKTOV,

- Karaxpnuviopara Fe kot Mn,

- Z1o TAEYHOTO TPOTOYEVMV OPUKTAOV.

% Edapoyéveon kot petuxivion tav Bapéov HeTdAlov 6To £8a@ikd Tpooi.

To edagikd mpooid amotedeiton and Sapopetikd oTpduota (Tov ovoudlovial edapikoi
0piCOVTES) OV S1PEPOVY WG TPOG TO YPMUM, TV UNXAVIKY 6DGTAUCT, T dopn, TV Tapovsia
1 amovsic avhpaxikdV Kal yevikd oy popeoroyia ka Tig Sidpopeg 1816t TEC, UTOTEADVTOG
myv Baon mg tadvopnong tev edapdy Ot opilovieg ot omoiot £xovve ydoel cvoTaTIKd, AdY®
eS0POYEVETIKOV  diepyacidv, ovoudloviar erovPraxoi opiCovieg kot amoteAodv NV
ghovfiaxn Gdvn g edagrcs katatopric. Evd ot opilovreg ot omoiot éyouv epmhovtiodsi os
edopika ovotatikd, to omoia mpoépyovrar omd vmepkeipevovg opifovieg, ovopdlovrol

tAhovfuakoi opiCovteg kot amotedody Ty hovPrakn Ldvn thg edapikhg katatopmc,
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Oocov apopé T ovoyétion Ttowv Pupéev PETGAAMV pE TO cLOTNUO £00p0g — QUTO ot
KoAlepyobueva £86apn, xupiapyo poro dwdpopatilovv n odvbeon kol ot 1610TNTEG TOV
opifovra époong (Ap), eneldn avtd 10 Gvo Gkpo Tov edogkod TPodih mepthapPdver 1o
peyodvTepo pépog g plocopapos. O opifovtag Ap oynuotifetor mévo M kbtw and évav
opyevik6 (O) opifovia kabdg KoL, 0€ OPICHEVES TEPIRTAOCELS, TEPIAUUBEVOLY TO TTAVW HEPOG
tov vrokeipevov E 1| B opilovteg. Xapaxmpiloviar and cLocOPELST XOVUOTOWMHEVNG
0PYOVIKNG 0voiog KaADG aVOLLELYHEVIG PE TO OVOPYOVO KAGGUE.
Evitéc tov yupakinpiotikdy tov edagoug, Ag, As, Cd, Cu, Hg, Pb, Sb xat Zn evroniCovra
oV em@vele, Tov 0pilovia, O ANOTEAEGUE TOV QUTOTPOCTATEVTIKAV TG BAGoTONg, TOV
ATHOCPOIPIKOVY EVOmODEGEOV KL TNG TPOSPOPNONG o TNV opyaviky DAN tov £3dpovs. Evd
o oToryein mov amoTdvTal oTovg KoTdtepoug opilovreg mepthapfavouy ta Al, Fe, Ca, Mg,
Ni, Se, Ti, V kot Zr, mov @oivetol va cuvdéstar pe v dweomopd g apyflov xat Evodpav
ofewdiov (Duchaufour P., 1977). Qotdéco, mpdopate poOAvopéva £d3Gen ouxve &xovv
VYNAOTEPO  TOGOCTO Popéev  peTGAA@V  oTOLg emipovelakovg opilovieg, emeldn ol
edapoysvetikég diepyacicg dev £8pacay GPKETA Yol VO TPAYUATOTOMOEl Lo OvEKOTOVOUN
EVTOG TOV £30QIKOV TPOPiA.
Ta Stbgopa £idn tov &dupdy TPOKHNTOLY OO SOPOPETIKODG CUVOVAGLOVE TOV MEVTE
TOPaydVIOV TG edapoyivesns o petapdAlovian aveghptnta, Tov KApATog, TV {OVIKY
opyoVISpU®Y, TN BAGCTNONG, TOV TOTOYPUPIKOD oVEYADPOV, TOV UNTPIKOD METPOUATOS Kot
Tov ¥pdvov. Topgava pe tov (Jenny H., 1941,) ) enidpaon avt umopei vo. meprypagsi and
TNV LOONUATIKN CUVEPTHON TNG LOPPTS :
s=f(clyo,r,p, t)

Omov

§ = 0aQIKH 1010THTG

cl = Kliua (clime)

o = opyaviouol (organism)

r = tomwoypagpia (topography)

p = untpiké vliké (parent material)

t = ypovog (time)

Katd tov Jenny to €80gog Oswpeitar wg avowktd cvompa (dedopévov ot d€xetar Tig

emdpdoeig Tov mepiPdilovtog ko aokel emdpacelg 6’ avtd), wg Puotkd (oe avtibeon pe to
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Aoykd) oclhotnpe, 0Tmg To mEPEYpave nEca amd TIG LaBNUaTIKEC oyEoels Kat peTaPintés. O
TO CHHUOVTIKEG TTUXES TNG EG0QOYEVESNC OYETIKA LE T CUUTEPLPOPA TV Papémy UETGAA®Y
oto £6a¢N etval exelveg mov apopovv:

A) ™ ameAgvfépwon TV LeTGALOV amtd TO PUNTPIKO VAIKO amd kouptkég cuvOiKes, Kot

B) n dvvetdtnro Stokiviong kot GUGCMPELONG TOV ESAPIKAOV GUGTATIKAOV OV UTOPPOPOnY

TO HETOAAR, OT®G O1 ApyLhot, T Evudpa o&eidia Ko 1 opyaviky) ovoia.

Alhgopeg  gududkpiteg sdapoyevenikég depyacieg OMMS M OLOIKN, YNHKY, Bloioyiky
amoo@fpwon, N HETaKivon Kot EKTAVoT| £3aQIKOV CUOTATIKOV Kot 1) Tpoodfkn VAKOV o610
£dagog  eivon appddieg Yo TV avamTuén TV E80PIKMOY 0PILOVIOV Kal TOV £8aQoTopdV.

H ynuikn omoc@@pmon tov untpucod vitkod nepthapfavet tny vdpdivon, Ty svuddtoon, m
OpopPoon xal Swomopd, T 0&eidwon Kot TNV avaywyt, THY ovIeAlayn KoTOVIoY. AvTég ot
avTiopaoelg eSaptdvral omd To vepd, TOC0 Yo va TPoXwpnost 1 oviidpacn 660 Kol Yo v
petoktvnBolv o, mpoidvia. Ta mocootd tov aviidploswv cvoyetioviar Gusoa pe T
Oeppoxpooia, wg ex TOVTOL TO TOCOOTA Elval VYNAG GTOVE VYPOVS TPOTIKE Kol YoUNAL oTa
Youypa kat Enpd meptpdiiovra.

¢ Avvopkn tov Popiov HeTdAlov 610 £80p0g

H opyavikn ovcio tov £dd@ovg elvor oNUOVTIKOG TApayovToag dECHEVCTIG TOV HETAAA®DY GE
waitepa otabepég opyavopsTaAMKEG EVAICELS pe Hel@on TNG YE@MUKNG EVKIVICTag TOVg Kat
KOt EMEKTOON TG TOEIKOTNTUG VTAV OTU PUOIKE CLGTHOTA.

Ta Bapéo pétaddo cvocopedovial kvping oTov emeavelakd opilovta, wg omotéheopa g
TEPOLGiag VYNAGTEPOL TOGOGTOD OPYUVIKNG OVGIOG Kol CYNUATICHOD OPYUVOUETOAMKOV
cvpmiokwv (Sterckeman et al., 2000).

H emototikn enidpoon mg opyavikic ovoiug oty Juvapki] Kot Ty Kvntikdtntd tov Bapéeov
petddhov  péoo oto edogikd ovomuo Exet amodeyyfel omd Eva peydho opdud
gpevVNTIKOV epyactdv (Li and Shuman, 1996; Sauve et al., 1997; Hooda and Aloway, 1998).
Onog eivar yvootd o kiplog 6yKog g opyavikhig ovoiog cuviotaral omd YouuKd Kot
0ovAPwkd oféa, ta omoiw mapovodlovv ™V Kavotnto Ve oynuatiCovy  cOpmioka
SapopeTIKiG oTaBepOTNTOS UE KATIOVTAL.

H octafepdmro tov opyavopetalMkdv cvpmiokev, extde dAlov, efaptdtal and ™ oceipd

NAEKTPOPVNTIKOTNTOG TV UETAAA®Y 1 omoia eivar Pb> Cu >Fe = A > Mn = Co > Zn >Cd
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Amd v mapomdve oeipd etvar pavepd 6T 0 poALBdog oynpatiCel ta o otabepd cHumAoka
kot yrowtd dev petoxkwveitor edkoAo oy edaotopr], v to kadpo to omoio Bpiokeron
teAevtaio otn oepd dev oynuartitetl kot téco otabepd cvumAoKa.

Inuoviikd poio ot ocvumeppopd tov Popfov peTGAA®V OTo £00QIKG GLOTIUOTO
MadpopariCer ko 1o edapd pH. 'Exet anodeybei 611 oe 6&tveg cuvinkeg ta Paptd pétaiia
yivovion mo eudldAvTe Kol €KTOG TOL OTL QLEGVETOL 1) KIVNTIKOTNTE TOLG MECH OTNV
gdagotoun ovédvetor kot 1 Swwbeoudtnta Tovg ot Qutd. Meiwon tov pH €yel cav
OMOTELECHA TN Hel@oT TOv opvnTIKOD NAEKTPIKOD QOPTIOL TOV KOAALOEWNOY Kol EMOUEVEOG
Hel®ON TNG TPOSPOPNTIKNG TOVG KUVOTNTOG KUl TEAMKE pikpdTepn Séopsvon tov Papénv
petdidov (Alloway 1995).

9.2.8.1. Xidonpog — Iron/Fe

O oidnpog (Fe), avnket ot 1n oepd tov otoyeiov petdntoong (4n nepiodo) pali pe Sr, Ti,
V, Cr, Mn, Co, Ni, Cu kot Zn, otn 81 opdda tov neplodikod wivaka, pali pe Ru kon Os. Eyxet
atopikd apbpo 26, atopikd Papog 56 kar kOprovg apiBuols ofeiworg +2, +3. Lt obvon
enpaviovtat to woétona >*Fe *°Fe, *'Fe, *Fe amd ta omoio 1o **Fe va xatéyst To peyahdtepo
1060010 Vmeping 92% (De Vos W. and Tarvainen T. 2006).

Eivar yvootd and my apyodmre poll pe to dAla €61 LETOAAQ OV YPNCLUOTOIODVIAY
EVPEMG TOTE, TO YPVGO, TO YAAKO, TO UCT|HL, TOV VIPAPYVPO, TOV KUCGITEPO Kot TOV pOALPSO.
O oidnpog elvon o TéTapto mo debovo otoryeio otov oTeped PAOLO NG YNNG petd To O&vydvo
(0), to IMupitio (Si) kat 10 Apyido (Al) (De Vos W. and Tarvainen T. 2006). Anotehel kdpro
oVOTATIKO TG MBdceaIpag kot KatadapuBdvel mepimov 5% katd Papog tov proov e yne. H
YoYUk ovpreptpopd tov Fe gival otevd cuvoedepévn Le TNV 1O1OTNTE TOV VU EVOVETAL UE
10 o&vyovo O, Beio S ko avBpaka C (Kabata — Pendias 2001). ITapovcidlel otnteg 1060
©¢ YOAKOEIAO 600 Kol ©g MBO@IA0, YU owtd kur sppavifetar wg ofeida cudnpov Omwmg, 0
atpatitng (Fex03) kot o payvnrimg (FesOq4), Ber00ya (conpomupitng — FeS,, hpevimg —
FeSO3) kot og avBpaxikd FeCOs. Emong, mepléyetal 610 TAEYLO TPOTOYEVAV OPLKTAOV, OTa
ownpouayvnolobys TUPITIKE, OTOC Ol pappopvyies, ot oMPiveg, ot mupdievor ko ot
apeipoiot.

O oildnpog anoterel onpoviikd otoryeio tov eddeovg, pe péor mepektikotnto 2.1% (Rose et

al., 1979). IMopovoidleton pe ™ Stobevi] Lopp1} TOL GTA CLENPOUAYVNOLOUYE TUPLTIKE, dnmg
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ot ompiveg, mopdEevol, appiforot kat Protiteg. Evd vrd ) tprobevi nopen tov wg oeidio
ko vdpo&eidia (De Vos W. and Tarvainen T. 2006).

H ovykévrpmon véatodialvtis popeng owipov oto £80pog o€ oxéon e TG OAIKEG sivon
mépa ToAd pucpn. Ot Stehvtée popeés tov Fe msprappavovy Fe', Fe (OH),", FeOH*", Fe™,
Fe(OH)s, ko Fe(OH),>. Ze KoAmg aepliopeva edaen o Fe efvar eldyiotog, extog av 1o pH
Tov &ddpoug gival vynAd. Otav to £3agog Ppioketar vd cuvBrkeg KotdkAlvong pe vepd, o
Fe’™ (dusdidivm popen) avéystan Fe™ xar kot’ enéktaon avEdverot N dwAvtdémra tov. H
ddikacia g avayoyng tov Tpiebevoig oibfpov oe Siobevn, Tpokadsitar amd pio peydin
nowida oveepOfrov Poxtnpiov tov eddgovs. Avénuévn dodvtdéta ToL G18MPoL pTopE
va’ vol anotédecpa avBporoyevay mapeufioeny onwog, n tpoctnkn 6Evov MracpudTov Kal
N ueydin mpoobikn opyavikig ovsiog (Zonn, S. V., 1982). O oidnpog Adve avénpévng
niektpopynTikdmag, oynpatilel otabepd opyovopetadiikd oOumhokd HE TNV OpYOVIKN
ovoia, n oroia eivon vrebBovn Yo TNV EkmAvon kat petagopd tov Fe oto gdapkd npoeir. O
Swhvtog Fe s&opraron kor kabopiletar amd mm Swwdvtodmra tov Evodpov ofeidinv tov Fe'.
O1 ovykevipdoeig tov Fe oe ovdétepo pH, kupaivovror and 30 edc 550 pug L, evd oe yph
6&veg cuvOnKee eTavouy péypt kar 2000 pg L O vdurodiadvtég Fe eivar ghayotog os
odkaMKa £84pn. Te yevikég ypopués oe oikahikés cuvbrkes mov guvosital 1 ofeidwon,
gmxpotel pe ™ popen  Wnuateov. Eve oe 6&veg cuvBfikeg suvoolviar ol avorymyikég
cuvbfKeg stvon e€atpetikd kumTikdg , kat 0 Fe™ amotehei onpoviikd pépoc tov KAGouatog
TOV VOOTOAHAVTOD KoL TOV avtaAradipov cwdnpov, pe mv avoroyio Tov aviahhaEipon va
avEaveran pe v adénon tov pH. Enopévag o 6&iva £3Gon napovoidletal oe neyalbtepeg
CUYKEVIPOOELS 1] SLHAVT Hopen) TOV GdNpov an’ OTL 6 ovdétepa Kt Thovoia ot avlparkikd
Ghoto £daen. Hupdrovto oe 6&va edden pmopel oe dnpovpynbody to&dtreg sEartiog e
avENUEVNG OLIADTOTNTAS, EVD GE CAKUAKE KaAmg aepilopeva e8don, n YUUnAn cLYKEVTpLON
SraAvtol c18fpov pnopel va 0dnynost o tpogonevia tov ototysiov (Kabata — Pendias 2001).
Ta vépo&eidia Tov Fe’ i ouyva avTdpovv pe dAda pétoria Omwg, Mn, Ti, V, Se, Cu, Co,
TopayovTos SAPopeg EVOCEILS.

Ov avlpwmoyeveic myyéc c1dnpov mepthapfavovy Tig Bropunyavies odfpov kat yéAva kot Ta
Abpata kot ) okovng and v eE6puén ownpov (Reimann xat de Caritat 1998). Eniong o

Betixog oidnpog ypnowwonoteital eniong og Arnaopa ko Gilovioktovo (Reimann et al., 2003).
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9.2.8.2. Mayyavio — Manganese/Mn

To poayyévio given éva and ta apBovotepa tyvoototysia g MOOCQUIPAG, E CUYKEVIPDOELS
ot meTpopoto ornd 350 éwmg 2000 ppm (Kabata — Pendias 2001).

O1 vynAdtepeg ouykevipioelg (€mg kot apketég yiddes mg / kg) Ppiokovian oe Pacikd
neETpOUAT, Onwg Pactitn kot YaBPpo. Avtd cvpPaiver enedn to Mn xuplog Agttovpyel o
aviikataotdmg Fe' oe oxtasdpiéc éogic tov adnpopoyynotovywv opuktdv (Cilkes R.J.
and McKenzie R.M. 1988). Ot cuykevipdoelg mowkilovv gupéwg oe 0o metpdpato
(ypaviteg, puoAlBovg, KAT) KOl HETOUOPQOUEVE TETPOUOTO, OTwg oylotolbol, aird eivon
yvevikg xopaiveror petagd 200-1000 mgkg. Zto Unpatoyevn] meTpdpote, TO  €0POG
OoVYKEVIPWOTS o€ noPeotorbikolg oynuaticiovg stvar mepimov 400-600 mg / kg, oAld oe
oA yaunhotepeg otovg wappiteg (20-500 mg / kg) (Aubert H. and Pinta M., 1977; Cilkes
R.J. and McKenzie R.M., 1988).

O1 otabepéc ofedmtikés kutaotdoelg Tov payyaviov givar Mn (II) tov Mn (VII), ek tov
onoiwv to (II), (IIT) kot (IV) evopéveg pe ooydvo va eppaviCovton og opuktd, avOpoxikd Kot
So&eidio tov muprtiov. [Mapadelypozo opukt@v  kortoopdTtwy poyvaviov siver o
nmuporovoitng (Mn0s), podoypwoitng (MnCOs) kat poodovitng (MnSiO;z) (Krauskopf K.B.
1972), kou mohAd dAro o&eidta ko vopoLeidia ota omoie N avitkotdotaon tov Mn(Il) kot
Mn(III) and Mn(IV) epupaviCetar og peydro Padud (Cilkes R.J. and McKenzie R.M., 1988;
McKenzie R M., 1972)

Ex10g and ™ Quotkég T yEc TPOEAEVOTIS TOV Loyyuviov HEGH TV OPUKTIMV OV OIUVIRTOL,
TPOEPYETOL KOl od TV Gueon spappoyn (SwaguAlikn Alravon) tov ce KOAMEPYEIEG TOL
guoaviouv tpogomevieg payyaviov, vmo ™ popen MnSO; kot MnO eite péce Awmaopdtov
(Walter 41) Ov amoitovpeveg mocotnteg umopel v kopaivovion and <10 péypr >100 kg
Mn/ha, pe 11 mocoTnTEG MOV eQoppdlovial amevbeiag o VALY TV QLTOV (Eve TOGOOTO
gloyopel  avomdeevkTo, TO  £3upog) va  kupaivovion ot younAdtepeg TMEG Kot
VTITPOCOTEDOLY LOVO £va TOAD LIKpO mOc0GTO amo TIG amaitovpeveg nocotntes (Alloway
1995).

H gudidivn popen tov eivon ) dicbeviig Mn(1I) pe v omola Pploketor 010 £dagpikd didivpa
KOl OTHY EMEAvELN TV KoAoaddv cov aviaird&ipo. H o&edwon tov oe tprobevég (1) kan
tetpacBevég (IV) 1o kablotd pn c@opOldGIHO Yo Te QUTE. AVUYOUEVO GE KAK®DG

anmootpayylopeva eddon yivetar gvdrdivto. Tn dwbeoydmra tov payyaviov emnpedlovv
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nopdyovieg Omwg o1 dadikaoieg ofedoavaymyng, To pH, n opyaviki ovoia, n pikpoPlakn
dpactnpotnTa kot 1 vypooia tov £ddeovg (Kabata — Pendias 2001).

Yo cuviikeg KATAKADGEMG TOV EMIKPUTOVV O OVOY@YIKES oLVONKES TA TOSH TOV S1oAvToD
Mn(II) av&avouvv ce Pabpd emkivivove vymid kol av Ta edden stvar 6&wva pe vymid Tocod
evepyod Mn 1 ovykévipwon tov SwAvtod @Odver gvxolo o emimedo tofkoTnTog. Xe
adkoikd e8aen ot ocvykevipdoelg tov Mn(Il) Sev av&hvovv pe Vv katdkAivon aArd
avtifeta pewdvovron kot pdiiote petd omd KatdkAvon pmopel va epgaviotel édkswyn
payyoviov, H o&eidwon tov payyaviov tpog MnQO; guvoeitar and o vynid pH kot avtr givor
M emkpoTovoo popen Tov o acPeotodye edaen. H Sibsoipdétra tov Mn sivat pevarhitepn
ot 0Lva edaen A0y G peyordtepns StoivtotnTag ov Mn og younid pH.

Ta apvnuiké @optiopéve. Mn(OH)s ker MnO; eiver vredfuva yio tov vymid Pabud
CLOYETIONG TV CUYKEVIpMOOE®Y Mn i opopéva Bapéa péradra, 18img pe ta Co, Ni, Cu, Zn,
Pb, Ba, TI, W, ko1 Mo. Emiong, n o&eidmwon tov As, Cr, V, Se, Hg, kot Pu and 1o oégidio tov
Mn mBavév eréyyet Tnv o&edoavaymyik COUMEPIPOPE QUTOV TOV GTOEIMV 010 £86pn
(Barlett R.J. 1986).

9.2.8.3. Kadpio - Cadmium/Cd

To xaduio (Cd), aviret ot 2" celpd 1oV otoyeiov petdrtoong ( 5" nepiodo) otn 12" opdda
Tov Teprodikod mivaka, padi pe Tov yevddpyvpo (Zn) kat Tov vipépyvpo (Hg). Exel atopixé
apBpo 48, atopkod Papog 112 war apBuo ofeiwong 2+. EpgaviCovror oytd 1c6tone ot
@von ("°Cd, "*Cd km '°Cd eng "°Cd) ambd T omoia To 1*Cd, 2Cd, Med, M0Cd ko BPCd
He Toc0otd cuykévipwong 28.73%, 24.13%, 12.80%, 12.49% km 12.22% avtictoryo (Smith
1999b). Tt yeoynuela tov cvoyetileton woyvpd pe tov wevddpyvpo (De Vos W. and
Tarvainen T. 2006).

To kédpio Ppiokerar ot eOoN O WKPEG TOGOHTNTES KOl MG XUAKOPIAO oToyslo amovTdTat
Kuping 68 opuKTé MOV TEPIEXOVY BE100XES EVDIGELS TOV VEPEPYLPOY, YahkoD, HOADPGoL Kat
yeudopyvpov (Kuping ot Beovyo wevddpyvpo-coarepitn ZnS) Kat o8 HIKPOTEPO TOGOOTO GE
0pUKTA TOL Yevdapyvbpov Omwg oto oicbovitn - avBpoxikdg wevddpyvpoc ZnCQs. H
LEPIEKTIKOTNTA TOV Kadpiov 610 opaiepitn kopaiverar and 0.02 edg 1.5%, pe pio péon tun
nepoy 3%, av kol memExeTal Kol oe mocootd péypr kor 5% (Fergusson 1990).
lIepiotaciokd naipver my popen twv opuktdv CdS (ypnvoximg), CACO3 (oxtapitmg), CdO
(povtemovitng) (Reimann and de Caritat 1998). O evidoerg Tov Cd givar yvootd 6T etvon e

r I r 2+ -+ RS s + . 5
avtioToreg evidoelg Tov Katdvtov Zn', Co’’, Ni*t, Fe¥’, Mg2 KOl O€ UEPIKES MEPIMTMTELG
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tov Ca*". Kard tv amosdBpaot, to Cd petomintst vkoio oe S1éhvpa, kot mop’ 6ho mov
eppavietor oav Cd™ pmopei emiong va mdpst Ty HopeR TOKIA®V GUUTAOKGV 1OVTWY
(CdCI*, CdOH", CdHCO4", CdCly, CdCle®, CA(OH)s", CA(OH)4™ kot o8 opyavikéc ynAksc
gvioelg (Kabata Pendias, A. and Pendias, H., 1999).

Kazd toug Page and Bingham o1 cuykevipmosig tov Cd oe £ddon mov &rovv oynuoticbel o
moptysvi] metpdpate kopaivovral pera&d 0.1-0.3 mg/kg, oe petapoppopéva petasd 0.1-
11mg/kg xou og Wnuatoyevny peto&d 0.3-11 mg/kg. Xe yevikég ypoppéc, 10 TEPIGCOTEPQ,
edapn xatéyovv Cd oe ovykeviphoelg <lmg/kg. E&aipeon anoterovv 1o €641 nov €yovv
eniPopoviel gite Adyw d1dQopwv onuelkdV TNYOV gite Adym UnTpKod VAIKOD TAOVSCIOV GE
Cd onaog n teopn dpythog.

Agdopévon Ot Otobeviy popen tov kadpiov (Cd*) sivan n povn otebepn ofedwTikn
Koutdotaon, 1 dwwAvtdotnra tov Cd dev ennpealeton oe peydrio Pabpd and 11 StuKLUAVOELS
Tov duvapkol ofedoavaywyng (Fergusson 1990, Brookins 1988). Qotdoo, ta CdS, CdCO;
gtvat Ayotepo dredvtd and ta Beikd kot avBpakikd dlata tov Zn (Rubin 1976) kot emopévag
nepropiletatl n kwnTikdTTe TG diobevols poperg Tov Kedpiov oe avBpaxikd Wnuate Kot
gdaopn (Bowen 1982). H mapovoia Ghiwv otorxelov onmg Ca, Co, Cr, Ni ko1 Pb epmodifovv
mv mpocpoenon tov Cd. Eddpn pe neprextikotta og CaCO3 £yovv v tdomn va decpedovy
10 Cd ko ovvenmg vo petdvetat 1 Prodiebesindmtd tov ota £6aen cvtd (Alloway et al.,
1988). Apytikd opuktd, 0&uvdpoeidia a1dnpov Ko o&eidw poayyaviov amoterody Bécelg
npocpdgnong tov Cd (Hem 1992), adlrd onpovtikdtepn emidpacn omy wkatovoun tov Cd
napovotdovv o1 cuykeviphoelg Tov Fe kot Mn oto £dagpog (Kabata-Pendias 2001).

Ot o onpavrikol mapdyovieg mov kabopilovy my kvnrikdmTa Tov wWvrog tov Cd sivat 1o
pH xa1 to duvopkd ofetdoavaywyne. e katdotaon woyxvpng ofeidmong, to Cd maipver ™
wopen opvktov CdO (urerovitneg) ko1 CACO; (oktafitng) kot cuvndiler va cvcocmpedeton o
pwoeopkd Wnpata. (Kabata — Pendias 2001). Evé oe 6ha ta £dden, 1 evepydtnia tov Cd
gEaptdton og peyord Pobud and 1o pH, ota O&wva edaen m opyavikny VAN eréyyxer
Sredvtotra tov Cd, evd oe orkorikd m kobilnon tov evocewv tov Cd goivetar va
gpunvevel v toopponia tov. Xe 6&wva edapn oe pH amd 4.5 edg 5.5, 1o Cd sivan
TEPLOCOTEPO KIVITIKOG, eV o adkeAkd edden to Cd sivar pdAdov pun kivntikd (De Vos W.
and Tarvainen T. 2006).

Zto 0&va 8o 01 Kuplapyes LOPYES TOL oTo £d0pd dLdAvpa eivar: Cd ¥ CdS0,, CdCly”
xon Cd*", CdSO4, CACIY, CdHCO™ oe arkahd (Hutton M. 1982) edden (Sposito, G. And

Harrison, R.M., 1984). Eniong to Cd oynpotilet Ayotepo otabepd ohUmloka (e TG YOUUIKE
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kol povAPikd oféa and 6Tt o Cu xon Pd (Tjell, J.C., Christensen, T.H. and Bro-Rasmussen,
B., 1983; Livens, F.R., 1991).

210 ebagwd mpopid to Cd cvoompeberar oTovg empavelnkovg opiloviee, we amotédespa
CUVOLACHOL  TapayOVIMV OmmG, VYNAOTEPT) TEPIEKTIKOTNTO. GF OPYOVIKY OVGIN 7OV
xepaxtnpiCel Tovg emoeavelncos opilovieg kot o pétolda umopodv va SiTnpodviol oe
auto, 1 and 11 gpappoyés tov Cd mov mepigyovy ta Ambopote, i and v vyph kat Enpy
gvanodfeon and v atpdoeapa (Alloway 1995). Ouwg, os avtifeon pe Cu xou Pb, 10 Cd
(naGt pe Zn xor Ni) €yer ™y 16om va PeToKIVEITOL TPOG TOVG KOTMTEPOLS ESUPIKOVC
opiCovreg, oe Padud mov e&aptdrar and modiodg edopucols naphyoviee (Kabata Pendias A.
and Pendias H., 1992; Merington G. and Alloway B.J., 1994).

Ot Khpleg mnyés TV 0THOCQAIPIKOV ekmopundy efvan pn owdnpodyev wstéhiov, kadon
OPYKTAOV KALGIHOV, ATOTEQPOOT] UTOPPIUATOY Kal 1 napaywyh o1dfpov kot xéivpo (Tiller
K.G. 1989) Tumikég cuykevipdoelg v atuocpaipikdv cvykevipdoswv Cd oty Evpdm
givar 1-6 ng/m’ yiat T1g AypoTUkég TEPLOYES, 3,6 mg 20 ng/m’ yia TIC AoTIKEC TEPLOYEG KL 16,5
éog 54 ng/m’ Yy Propnyovikés meproxés (Hutton M. 1982). Ou eToleg aTpOCQUIPUCES
exnounés Cd maykooping katd Nriagu Nriagu J.E. (1980). etdvouv toug 8100 tévovg (800
ToVOL Al QUOtKEG TNYEG Ko 7300 and avBpmmoyevels nnyés). H nooioteioxy Spastpiotnto
gival o onuavTiky euown mnyh omehevBipwong kadpiov oty atpdopapa. H emioia
raykoopa por koduiov amd v mnyn avt, €xel exmunbel oti eivar 820 tévor Emiong
kanoleg GAheg mnyég kaduiov, 6mov TO KASpPIO £10EpYETON OV GTUOCQRUIPA GE LOPQT|
copatdiav, elval o aepopeTaepopeve copatidia Tov e86povg, 0 Proyevic VA Kot ot
SaoIKES TUPKAYIEG. AxOpa o AN iy kadpiov Bewpeitar  peteoph okévy, n omoio
eloEpxeton ot Proceaipo e apeintéeg TocoTNTEC.

Ta poopopikd Mrdopata Bewpodviar g 1 mhéov maviayod mnyn pomavene Cd tov
YEOPYIKOV edapdv. Zyetikd vymAés cuykeviphoelg Cd (<500 mg / kg) unopei va Bpedei
OTOVG POGEPOPITEG TOV XPNGIUOTOOVVIAL Y10, TNV TOPUCKELT) TOV POCPOPIKOY AMTACUATOV
(Alloway 1995).

LUUTEPUCHOTIKG, TIG CNUOVTIKOTEPES aVOPOTOYeVels THYSC OMOTEAODY TU QUOPOPIKH
Mracpate (54-58%), ot atpocpaipicés anobéoeig (39-41%) kol 1 evepydg Adomn (2-5%)
(Yost K.J. and Miles L.J., 1979).
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9.2.8.4. Yevdapyvpog — Zine/Zn

O wyevddpyvpog eivar 1o Papvtepo HEAOG TG TPAOTNG GEPAS TOL TEPLOJIKOD Tivaxa, 7oL
amoteieitatl and Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu ka1 Zn, kot avijket otv 121 opdda tov
neprodikov mivakea, pali pe 1o Cd xow Hg. T'evikd, edaon mpoepyodueva and amocdbpwon
aAKOMKOV Kot 0oPecToABIKOY TETpWUATOV £ival TAOVCLOTEPE GE YELOGPYLPO o GUYKPIoN
pe autd mov oynpatiomkay and yvevotovg 1 yohalio (De Vos W. and Tarvainen T. 2006).
Ye poypoatikd metpopora Zn oaiveror va efvol opodpopeo kataveunupevos. H o péom
ovykévipwon Zn kopoeiveton and 40 mg / kg oe 6&wo metpodpata (ypaviteg) kot ote 100 mg /
kg oe PBocoAtikd mETpOMATO. Xe NMATOYEVH] TETPOMHOTO, TEPLEYETOL OE MEYOADTEPES
CLYKEVIPWOELS, 08 oylotoABoug kal apyth@mdn Wnupata (80-120 mg / kg), evd o yaupiteg,
acPeoctoOMbBot kot ot doAopiTES £XOVV YEVIKA YOUNAOTEPEG CUYKEVIPMOELS, OV KupaivovTol
a6 10 éwng 30 mg / kg (Kabata Pendias A. and Pendias H. 1992).

To appmon £8aepn Bewpotvion eToyotepa oe SoBiotpo Zn amd OtL o AenTOTEPNG VONG
g0aen. O wevddpyvpog 10V €3GQOVG MPOEPYETOL GMO TNV omocabpmon Tov 0pLKTOL
opoaiepitn (ZnS) kabdg Kot d1eQipwv c1dNPOHHyVNCIOUY®Y 0pUKTOV (avyitng, kepootiifng,
Brotitng KAT), Kot SEVTEPOYEVHOY OPLKTAOV TNG apyiAhov, dmov o Zn Bpioketar cav devtepedov
CUCTOTIKO TOVG. ENUAVTIKN eniong anyn wevdapydpov, Wiaitepa ota opyavikd 3o, stvar n
1oYVPOTEPT] BEGUEVOT TOV AT TNV OpYAVIKY] VAN OE GYéon LE TO Cd*" (Tipping xo1 Hurley
1992), wov pe v omotkoddpnen tove amehevdepidvovy Zn™ oto £dagog. To 1év Zn®* mov
aneievBepivetar pe T Tapandve dadikacieg propsl vo mapapeivel oto eda@ikd SiGAvpa
ooV EVOSOTMUEVO 1OV 1} GOV JHAVTO CUUTAOKO HE EVAOGEIS TOV YOVHOL 1 GAleg SloAvTég
Bloympikég eviboelg mov exkpivovtar amd Tig pileg twv putodv. Onwg avapépovy or Hodgson
et al (1965, 1966), éva onpavtikd mocootd Yopw oto 60% Tov VoUTOdWAVTOD YevdupydpoL
oto £0000g gival cupTAOKOTOMpEVO HEe ddpopa dtadvtd opyavikd popia. [apdro avtd, Eva
ONUOVTIKO pépog Tov  ameAevBepopévov, amd Tig Swdikacieg, oamocabpmong Kol
anoikoddunong, weudapybpov, aroppopdral and v Gpyidlo, TV 0pyovik] ovcio Kol T
o&gldlo Tov eddpovg (c1dnpov, payyaviov, apytiiov) vzo T HopeT Zn*, ZnOH" 1 ZnCl*. O
yeudapyvpog Tpoopopdtal ebkoia ce 0&eldlo Tov Tpiobevoig cidnpov (Robinson 1981), av
kot Otav ofeidia Fe amovoidlovv cuvdéetal ovyvd Ge avOpUKIKEG KAl TUPITIKEG QACELS
(Carroll et al. 1998). Mépoc tOv OmOPPOEOVUEVOD, OMO TO CGUOTUTIKG TOV E6G(POVG,
wevdapybpov, ouykpateitor mokd wyvpd vad pn avtoAid&iun popen. To Zn*" mov
amoppoPaTaL SV AVTHAAACCETAL U 1OVTX Ca”™ ko avaeépetol ovyvd oV Bifroypagio oav

«€181k0 mpoopopnuévo KAdouoy. O pnyavicpog g cLYKPATNONG GUTNG omd To E0UMLKA
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oLOTOTIKG, OV £xel maparnpnBel og pikpodtepo N peyodvtepo Pabud kot yio to KoTidvio
drrov Bapéov petdiimy OTwg ToL ¥oAKoD, Tov KoPaAtiov kat Tov Kaduiov, dev &yl TANP®C
devkpviotel arré @aivetor vo mephapfdvel v dpOILON TOV UETAAAOL KOL TNV YXNUKH
npocpoonon g evudatwpévng popeng (MOH+). H e&fynon ovt evioyveton amd 1o
YEYOVOG OTL 1 E101KT TPOCPOPNCY TV HETAAAOV avEdvetor pe v adénon tov pH tov
£60pOLG.

H xodon tov dvBpako kot GAA®MYV 0puKTOV Kavoipmv kot 1 enesepyacio un cdnpoldymv
METAALOV elvar ot onpovtikéTepes TYEC OV CLUBAAAOLY GTNV UTLOCEUIPIKT pOTaven ard
Zn (Alloway 1995).

H Avpoatordonn og edapoPsitiaticd nepiéxet N, P kot opyovikn ovoia og kipto svepyetid
CUGTATIKG TOL YioL T LT Kot Tor edGgr. QoT000, N WG TOV VROVOUMY GLXVE TEPIEYEL
onpavtikés roodtnreg Zn. Me ) dadikacia tov froroykod kebupiopod apupeiton nepinov
40 pe 74% Zn (Davis R.D. 1960). Zvykevrpdoelg mov &yovv avapepbel oty gvepyd Adomm:
700-49000 mg / kg (Berrow M.L. and Webber J. 1972), 600 éwg 20000 mg /kg (Davis R.D.
1960) 91-28766 mg /kg (O'Riordan E.G. 1986). Or avtictolyec péoeg ovykevipooelg Zn sivan
avtiotoya 4100, 1500, 2790 kot 1579 mg /kg Enpdg ovolag. Eivar capég 6tL 1 ave&édeykn
XPNoN NG AVUOTOAUCTNG OE YEWPYIKES EKTATELS 0dnYel 011 cuoochpevon Tov Zn kot GAA®V
Bapimv PHETAALWV 6TO E8U(QOG KL, KUTE CUVERELD, ATOTEAOVY HOVILO KIVEUVO Yio Ta pUTE Kot
koAAEpyeiec (Webber M.D., Kloke A. and Chr. Tjell J. 1984).

Extog omd v atpooqaipikég myég Zn Kol o ADHATO TOL TPoSPYOVTOL od LAKE Tov
TEPIEYOVV Zn, To. MTACHOTO Kol To QuToQdpuake kot enepfdoeig os Sidpopa sdogikd
XOPUKTNPIOTIKG, eniong avédvovv Tig cuykevipdoelg Zn Tov edagdv. Ola to Mmdopato,
kabog wou Prohoyikd, mepiéxovv Zn, T mEPocdTEPEG QOpEs ¢ mpooueiferg. Ot
CVLYKEVIPAOELS GE avOpyave pOGQopika Mrdopata kupaivovtat and 50 émg 1450 mg /kg, ce
acPeotorboug amd 10 - 450 mg /kg, evd oe kompiég and 15 éwg 250 mg /kg, Zn, &povv
avagepOei (Kabata Pendias A. and Pendias H. 1992; Adriano D.C. 1986; Andersson A. 1977).

Optopévo puToQdppaka TEPIEXOVY Zn GUYKEVIPHOGELS £0G Kat 25%.

9.2.8.5. Mérvpoog — Lead/Pb

MoéAvBdog avikel otnv 141 opdda Tov meprodikod mivaka, 1 onoia tepthopfavel, exiong, C,
Si, Ge xat Sn. O pdrvBdog amavidtar ot Qoo pe dvo otabepés 0LeldmTIKEG KUTAGTAGELG
xupiog oe [Pb(II) kon Pb(IV)] oAdé wvpiog pe avépyavo poper (Pb™). H KIVITIKOTNTO. TOD
pmopel va meplopiotel Adyw mpoopoenong amd TV apytho, opyavikn OAN, ofeidia Fe - Mn,
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Kot 1 wapovsia Tov o ayyieoitn PbSO4 kot og xepovsitn PbCO; (De Vos W. and Tarvainen
T. 2006).

Eivor 10 mo dpbovo omd to otoyeio petantoong petdriov (Greenwood xor Eamshaw
1984). O poéivfooc mnydlet amd onuovikd avopyove Gigta, cvopreptrapfavopévoy PbS
yainvitng, ayyiecsitng PbSOs, xepovsitng PbCOs xal PbiO4. Onwg eniong oe pa osipd
GAlov opuktdv, copnepidapfavopévey tov K-aotplov, TAayiOKAOCTOV, LOPLAPVYIOV Kol
tov poyvntity. O pdivfdog eivor éva amd ta emtd pETUAAQ 7OV MTOV YVEOOTO OTNV
apyordmTa, Adyo ™G oyeTikng sukoriag g eEopuéng tove. Katd 1o popaikd moltioud,
10img, 0 porvPdoc ypnoomomBNKay oe LeyaAes TOGOTNTES Y10 AGYOLS DYLEWVIC.

H ovown mepiextikoma oe Pb oto £8agog oyetiCeton pe tn odvBeon tov pntpikod
TETPOUOTOS. AV Kot 1) poper Tov Pb mowidhovv onuavrikd pe tov tomo tov €ddgpovg, mov
ovvdéetan kupilog fe apytakd opoktd, ofeidie Mn, Fe kot Al vdpo&eidie kot opyovikr OAN.
g opiopévoug Tomovg £dapove, o Pb pumopel va napovsidlel vynid Pabud cvykévipwong ot
avOpakikd driota aofectiov | o eoeopikd). Mio Bacikd TR g CLYKEVIPOONS TOV
HOADBOOV oV eMpdveln TOV €8GO0V oE TayKOoHa KAlpaka Exet extipnfel 0Tt eivon 25 mg
kg Enineda névo omd ot vrodnhdvouy avBparoysveic emdpéoeig (Kabata-Pendias 2001).
Kpdpata Pb/Sb ypnoyonoodviar kopiog yio TV KOTAGKEDN MAEKIPIKOV CLCCOPELTAV,
ypnowonoteital eniong oe ofoAovg kapauniva Kat kpapate Pb/Sn ypnoiponoodviol coyva
G SUYKOAANTIKO VAIKO Yo yuxpés kKoAnoes. O noAvBdog oe cuvdvacud e 1o d10&eidio
HoAOBdov PbO,, ypnoipomoisitol i TV KOTOOKELY NG HRoTeping TOTOV GLOCWPEVLTIS
HoABBdov (ypnowonotettat kopiong oe avtokivnta).

= Atpoceonpikéc anofécels HoAOPoov ot £3GPN AGTIKOY TEPLOYDV.

O uéivpdog eiye peydin (qmon tov 18° ko 19° cdva katd v didpketa Tng Bropnyavikig
enavacToong Kol opyotepa (1923) pe v ¥pnion Tev opyovikdv evloeny Tov LOALRSoL mg
AVTIKPOTIKMY OTU KOG TOV oyNudTtov. Zopueove pe toug Warren kot Delavault (Warren
H.V. and Delavault R.E. 1860) og edagikd kot UTIKG delypota KOVId ce dpopovg nepieiyay
acvvnbiota VYA TepiekTikdTTa o¢ Pb. Ztn cvvéyeia, o1 Cannon kot Bowles (Cannon H.L.
and Bowles J.M. 1962) ava@épouv vynAiég cuyKevIpMOELS LOADPIOV GE EKTAGELS YPACLOOD
ce oxTive 152 m xatdvin tov dpdpwv oto Denver, Colorado, HITA kot 1 cvoyétion peto&d
Mg meplekTikdTTog o8 HOALPSo kat amdotaong Nrav vymAn. H onpoviikny avty mnym
npoérevong Pb yio ta eddon emiPePardbnke amd dArovg epevvnreg otig HITA (Singer M.J.
and Hanson L. 1969; Lagerwerff J.V. and Specht A.W. 1970). Zmv AvyyAia, emiong

avénpéveg ocuykevipocelg Pb oto £8agpoug £xovv avopepbel £€m amd to Mrépptyyou, Kol ta
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enimedo 010 £dapog kot otn PAdotnon pei@vovray kebdg avéavotay N andotacn ond To
opopo (Davies B.E. and Holmes P.L. 1972). Opoiwg BiAioypagikés avapopes vrapyovy Kot
Y GAAES xwpeg omamg kot v Ty EAAGSa (Fytianow K., Vasilikiotos g. and Samidov V.
1985).

Toppava pe Pifhoypapikés avagopés, vmbpyet po {hvn axtivog 15m exatépmbev tov
QLTOKIVNTOSPOL®Y, 67OV 1| cuykévipwon Tov Pb vrepfaivel to background level won 1
emifdpovon tov mepiPhAioviog oe meployég mov amapTilovial amd aVTOKIVNTOSPOHOVE Kot
ogeireton og moykoco eninedo o yprion Peviivig ue poivpso.

O1 exmopmés and Kovoaéplo oVTOKVATOV ExoVV Hewmbel onuaviikd e v Katdpynon g
BevCivng pe avuikpotikd poivpoov. Znpavtikd mocostd poAvpdov kataAfyel 6to mepBoAloy
pe tig Propnyovikég Siepyocieg kot amdfAnTa, kabog Kl pe To 0oTIKG amoppippaTe TOV
neP1EXOVY TPoidvra poAvPoov (Eisler R. 1988).

Zuykevipwoelg Pupéwv PeTGAMOV oE £0GQN QOTIKMY TEPOYDV dev Tpémel va Bewpoldvrol
OOT|LOVTO KOL GG UMV aotedodv aypoTikd eddon. I'ati ta mapkd Kol ot K\rol Asttovpyodv
0g xwpot yoyaywylag twv madibdy, tpofdlovids to dueca av Ta edGen sival emiPopupéiva
(Wixson N.G. and Davies B.E. 1994). Ta agpoloig mov ekméumovial otV oIpéceapa and
TIG EGUTHIOELG OYNUATOV 1] TOVG YEVIKOUG KOvoDS TeV Blopnyavidy propody vo, petapepfoiy
oe ueytieg amootdoelg (Nriagu J.O. 1989; Nriagu J.O. and Pacyna J.F, 1988). Ot Fleming kot
Parle (Fleming G.A. and Parle P.J. 1977) oto AovfAivo Bprikav cuykevipooetg péxpt 540 mg
Pb/kg. Ot meprocdtepsg Tipég kopaivotov oto 70-150 mg/kg. Osdpnoay 611 0 Pb oe £d6en
UoTIKOV TEPLoydv Ba propovoe vo mpofAbet and Ta KaVGUEPLD TOV OYNUATOV, TO EKTPLUUEVO
DMKO EAACTIKDV GUTOKLVATOD, EPYOCTAGIN TANCTIKOV, TO EVIOMOKTOVO KO TIG HROTEPIES
owtokwvitev. Eriong, ta xpope madadv kmpiov 8a uropovoe eriong vo amotehécel pia

nyn tov Pb.

9.2.8.6. Xalxkog - Cooper/Cu

To peyaidrepo pépog tov xulkol 6to £8apog Bpiokeral vrd Siobevi] LopP 6TO KPLSTUAAIKS
TAEYHA TOV TPOTOYEVOV Kol SEVTEPOYEVAY 0puKTOV, TO LIOAOWO &ivor svopévo, os
opyavikés/ Og0dyeg evadoelg, TpospoPNévo ota KOAAOEWST ToV €8GQOVE Kal 610 £dapikd
StéAvpa. o dden avé To kOGO 1 péEcT) CLYKEVIPOGOT Tov PTavel Ta 30mg/kg.

To KOpLo YAPAKTNPISTIKG TNG KOTUVOUNG TOV YOAKOD G [0l £3aQOTOUT £ival N GUGCHPEVGN
TOV OTOVg Empavelokols opilovieg Avtd ogeideton o Blocvocdpevon TOL Kol GTIC

avBporoyeveic nnyéc (Kabata — Pendias 2001).
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H mpoopépnon tov eiven poee ovvapmon tov pH wxat tov Eh. O yaixog oynpotilet
oTaBEPOTEPL OPYAVIKE SVUTAOKK 0md 0Tt GAA KaTdvTe O Zn®*, M. Ta opyovikd ovtd
cbumioka dadpapatifovy onpavikd poro ot podpion KvnukoTnTag Kol SdecndmTog
70V 6710 £50pog. Ot popPég Tov gival ouviBug 1ovTIKES Cu”’, Cu(OH)".

O1 avBponoyeveic eiopoég Cu oto £8agog mokihovv. O yahkds ypnoponoteital oe S14Qopeg
KOAMEPYNTIKEG TEXVIKEG (O TPOCUEIE], 08 ATACHOTH TOV ¥PTCLULOTOOVVTOL GE CLVBTKES
TPOQOTEVING TOV, 68 HUKNTOKTOVA, GTI) KOTPId, GTNV EVEPYO AGOTN KOl OTIC UTUOCQUIPIKES
amoféoelg (Alloway 1995).

‘Exer extipnBel, 011 oty atpoceatpo ekidetar onpavtikn nocotnta xoeakod Cu, vd popon
aéplov ofediov g taéne 397*10° t/yr xar éwar mepinov SumAdola T TOGOHTTOG OV
nepLEYeTol o€ otphpe eddpovg 0-2 cm oe Ao 1o mAavitn (Alloway 1995). Méow g
ATUOCPUIPOS O YUAKOS LETUPEPETOL KO OTIG M0 UTUOKPVGHEVEG TeEPoYEs. O yuAkog oty
ATHOCPUIPO PTOPEL VO TPOEPYETUL GO TOV EUTAOVTIGHO TOV EOGPOVC [E CVOTATIKG 7OV TO
TEPEYOLY, OTmg To aoTikd andPAnta (evepyds Adomm) 50-3300 mgkg, to @uopopikd
Amaopote 1-300 mg/kg, Ta yeopyikd eappaxa 12-50 mg/kg, o KTnvoTpopikd andfinta 2-
60 mg/kg kot Ta alwtovya Mrdcpata 1-15 mg/kg (Kabata — Pendias and Pendias 1992).

9,2.8.7. Nikého — Nickel/Ni

Yrapyet oxedov opotdpopen Kotovoun tov vikeiiov, tov koPartiov kai Tov cLOMpov GTOV
@ro10 ¢ yns. ‘Etot ot ouykeviphoeig tov vikeriov Ni givon peyaditepeg ota vrepPacikd
retpopara (1400 — 2000 ppm) Ko peidvovtol pe TNV adénon g 0E0TNTOS TV TETPOUATOV
Kt and Sppm kot 15ppm oTovg ypovitec.

Teympkd, to Ni avtidpda edkola pe tov oidnpo (Fe). Emiong n peydin tov ynuikn covyyévela
ue 1o Belo (S), e&nyel v cvyvn 1oV cvvdeon pe avtd. To Ni ota metpopota, Bpickeron os
Beotyeg (uikeping NiS) ko apoevikég (vikoddtng NiAs) popeéc. Idwitepo Pploketar ota
cdnpopayvnoovye oviikebiotdviag 1o oidnpo (Fe). Téhog avtdpd pe avBpaxikd,
Qooopkd kot muprtike dAiato (Kabata — Pendias 2001).

To v8poéeidio rov Nikeriov Ni(OH)" kou n S160eviig popen tov Ni**, eivon o1 KUPLES 10VTIKEG
popeéc Tov ot eduapikd ddivua pe pH=8, ev®d c& 0&va £6GpN 01 1OVTIKEG HOPPES MG Ni*',
NiSO’% NiHPQ4 Ot Sposito and Page (1984) cvugovody pe v mapovsia tov Ni otig
TOPATAVE HOPEES VTOYPUAUUIOVTOS TNV CUUUETOYN TOL GTo avlpaKkikd Kot o&vavOpokikd
Grota (NIHCO;" NiSOL") kar opyavikéd chumloke. Eto ahkoicd edaon eppoviletar og
NiCO'%, NiHCOs", Ni** ka1 NiB(OH)*".
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To wvikého Ni xwnromoiiton ebkolo xotd v Sibpkele g  amoovvBsong  Kat
katakprnpvifetar kupiog pe ta ofeidi Tov odnpov Fe kat tov payyaviov Mn. Qotdoo,
avtifeta pe o 16vta Mn™ kot Pb®" 10 16v Ni*™ eivon OYETIKO, 0TOOEPO GE VOATIVA SLOAVpATO,
kot éxgt  SvvatdTnTe. petakiviong os peydAn amdotaon. Av kot To Vikédlo mov Ppicketal
o710 £€dapog Bewpeitor 6Tt etvan oTevd cvvdedepévo pe o o&eidia Tov poyyaviov Mn kot tov
ownpov Fe ota mepiocdtepa edagpn, Arydrepo amd (15-30)% tov ocuvolkolh vikeiiov
amocTaTol e T 0&eidia Tov paryyaviov (Norrish K. 1975).

LT00¢  empavelakols  opilovteg tov  edhgovg To  vikého Ppioketan  xvplog  oe
OPYOVOHETAAMKES HOPPES Eva péPog Tav onolov pmopel va efvar gudidhutsg ynikéc evioeig
(Barlett B.R. and James B.R. 1983). Qotéc0 0 Morrish (1972) $\Awce 61t 10 khdouo Tov
vikeliov 7oL eivan TpocpoPnuEVe oTa 0&eidia Tov sidfpov Fe ko payyoviov Mn qofveton 611
etvon mepiocoTepo drbéotuo oTa GuTA.

H meplextikoémro ota edapn efuptérar oe peydho Pabud and to mepieyxdpevo Ni tov
HnTpikdv netpopdtoy (Vinogradov A.P. 1959). Qotdco n meplektikdtto Tov vikehiov Ni
OTNV EMQAVELW TOV 30OV aviavardd Tig Swudkaoiss oynpatiopod tov £ddpovg kal Ty
poravon. Ta edaen maykoopiog nepiéxovy 1 edg 100 ppm vikého Ni. H péon cvykévtpaon
Tov edapdv og Ni kupaivetar tepimov ota 20mg/kg, 1o omoio mowkikel avihoya pe Tov kids
oo &ddpovg (Alloway 1995). H katavopr tov vikehiov oto édapog oyetietan eite pe v
opyovikn ovaia, gite pe dpopo ofeidia kar KAGopata g apyihov, yeyovée mov efapréro
Ao TOVG TOTOVG TV E6UPDV.

H peyoivtepn avBporoyevic myn exmopndv Ni giver 1 kadon guoikdv kavoipov (fuel) kou
LROAEIHGTOY  Swhong metpehaiov (residual fuel oil), sxkméumovtag 26.700 t Nifyr
naykooping (Schmidt J.A. and Andren A'W. 1980). Ta xadowa diesel mepiéyovy
ovykevipdoels Ni and 500 éwg 10.000 mg/L (Frey J.W. and Com M. 1967).. To metpéhaio
TEPLEYEL peyarvtepeg mocoteg Ni and Pevivn, kot 6mmg wydet yia 1o poAPdo, to yokkd
Ko T0 Wevdapyvpo, opoing vIApPKEL EVTOVI] GLGYETION TMV GUYKEVIPAOGEDY TOL T, £d4pnN
Kar oy PAdoTnon pe TV omdoTACN amd AUTOKIVNTOSPOUOVG MEYEANG Kukhogopiug
(Lagerwerff J.V. and Specht A.W. 1970). H erdpevn onpovikh) anyn exmopny Ni sivon ot
TeYviKég  eneepyoaciog tov petdhlov, 1 kadon avlpake kar 1 ¥PROT GOTIKOV Ko
Propunxavikdv  (emipetdhioong  aviikepévaoy kot Bupoodeyeiag)  ombPintav o

Avpotordonn. Kéanota pocpopucd Mmdopata eivon eniong onpavitég myyée Ni.
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Tnuovtikés guotkés mnyég exmounic Ni armotehoiv NQoIoTEWKEG SpuoTnploTTeS, SUo1KéS
TopKaylES, Hetempikny okévn k.o BéPfawa, 1o 80% tov exmopmdv Ni mpogpystorl omd
avBpwroyeveic Tnyés.

EXTiu®peveg TIHEG GLYKEVIPOOE®Y Kupaivovtal amd 2 kg/km?/yr o oypoTiég TEproyée téxpt

ota 88 kg/km*/yr o¢ ootucés ko Bropuyavicég (Schmidt J.A. and Andren A.W. 1980).
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10. YAIKA KAI MEGOAOI ANAAYZEQN EAA®QN

10.1. Aevypatoinyia — Mé£Bodor tpocdropiopod

o v extiunon g nowdtntog tev edapdv e meployxns UeAEmS mpoodiopicOnkav
rocoTKd puetprioyleg hdTnteg Tov eddeovs. [ ™ mosotikoroinon Tov Seiktdv o1 omoiot
oYETICOVTOL HE TIG PUOIKOXNMIKEG E0UOIKES 1010TNTES, TpoypaToTombnKay detypatoinwise

o0 vro perttn napko, Mapxo MepPorroviikig EvaioOnroroinone.

Katé ) nepiodo 28/08/2010 Aqebniav edapicd detypata 5 (1kg) ot sdapicég (dveg: 0 — 15
cm kot 15 — 25 em. Emopévaog, cvoidéybnkav 5 deiypato og Babog 0 — 15 cm kar 5 Seiyporta
oe Pdbog 15 — 25 cm. Ze waOe Ofom pe 1 Ponifelr kordAAniwv epyodeiov O6nme o
edaporMmG/edupotpumdyn mpoypatonomenke divolEn ondv yww v mapeAafr Tov
£0aQIK®V ogtypdtav. Metd ™ ocviloyf Tov derypdtev to Kabe Seiypo avaxatedTnke moAd
Kohé Oots v yivel opoloyevéc. Ztn ocuvéyew 10 k€Be delypa ovokevdletor ot kobopn
TAUCTIKY cakoUAe Ko Torobeteiton péco oe avt 1| KOPTELN pE To oTolEln Tov Sefypatoc.
To tehikd detypata petapépoviay duecsa oto ydpo tov spydctnpiov.

Yro mhaiclo g epyuciog autrg SiepeuviBniay edagikol oynuaticpoi wov Sopodyv Toug
avatepovg  opifovieg oavdmtuéng tov ocvotupatog v Tetaptoyevedv kxar Neoyevav
CYNUOTICUOV NS &xTaong g nepoyng épevves. To cdotnuo ovtd omotereiton omd
arrovBrakég anobéoelg mov kuhdmtovy TV medv mepoyn (apyioaupddn vAkd, dupot,
KPOKOAOATOTES KoL YEVIKG Unyovikd 10pato ToiAng KoKKopeTpiog) Ko Tpoépyovial amd
N HETOQOPE Kol omobecn Tov VAMKGOY dLdPpoong Tav veoyevdv anobicenv tg Aoehddoug
Covne. Ztovg Adpovg TG GTEVAG TEPLOYNG EPELVAG ARG KoL TG EVPVTEPNS AVANTUGGETHL 1)
VEOYEVHG OElp npotoyevdy metpoudtov (evollacoopeve otpduata Ayvaiog odaonc
HapydV, apyilov ko yopptdy pe topepBoréc KpOKEAOTAY®DY) |

O Béoeig derypatoinyiog Twv e6aQIKOV SE1YHATOV KATAVELOVTAL GTHV AOQAOSY EKTAOT Kol
oty medvn £ktaon tov [dapxov dnwg mapovoidloviar oo ¥apTn 1oL GYAUATOg 25 Kal ot
ovvteTaypéves otov Hivaxa 12.

O1 Béoeig deryparodnyiag 3, 4 ka1 5, apopody EKTAGELS Kaproedpwv d6vEpav, apdendpevmy
oTdydny otovg ariovflokois oynuatiopols g Aekdvns. Evd, ota BA dpia tov mépkov otig
Béoelg 1 kar 2 xuprapyel n Xakémog ITevkn (Pinus halepensis) xaidnrovtag tovg veoysveic

roovg tov Idpkov.
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Hivaxag 12: Mivaxag covretaypévoy tov fcewy dstyparoinyriog.

A/A X Y
Soil sample 1 475573 4210751
Soil sample 2 475236 4210789
Soil sample 3 475668 4210427
Soil sample 4 475189 4210002
Soil sample 5 475189 4210275

Xdptng ameikoviong onpeiwy derypatohnyiag

tz 142
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10.1.1. IIpocdropropoc Mnyovikiic Zuetacsng
O epyaomptakds mpocdlopiopnods TV TPIOV KAUGUATOV TNG HNYXUVIKNG GUCTACE®S TO
eddpovg éywve pe ™ péBodo Bouvylovkov apol éxer mponynBel Sopepiopds Tov edopucod

defyporoc,

= MéBodog vdpopétpov Bovylodkov.

Kot tn pébodo avti, o edagikd deiypa, Swwoneipstol o pio othkn H8atog Kot N TOKVOTTO

TOV (lPAUETOS HeTpditar o8 mpokabopiopéva xpovikd Suothpeto. Enedt] ta yovdpdrokka

vaké kabrldvouy Taydtepa an 6Tt To AertokokKa edapikd vAkd (NOpog Stokes) emthéyoviat

Ol YPOVOL HETPTTEMG TNG TUKVOTNTOG £TG1 Mote va £xovy kabilioet ) dupog kot debtepov 1

Gupog xon g ( Gpythog mopapével oe audpnon). Katémy vrokoviletar n exotootiaia

avaroyia aupov, thvog kat apyirtov oto £8upog.

H pébodog avt ypnoponotel éva mokvopetpo (V8popetpo Bovytovkov) yia Ty pérpnon g

TUKVOTNTOG TOV UOPNHOTOS E3GPOVG — VI0TOG.

Zuykekptuévo  ypnoponoteitar  £181K6G  (CUYKEKPIHEVOV  SLUCTAGEMY)  OYKOUETPIKOG

KOAWVOpog/ kOAMydpog xabilioews Bovyovkov, otov omofo éxet Ppefel 6T oe 40

devtepdienta (otovg 19,4 °C), amd v évapEn g ATOONG TOV TPOTOYEVOV £30QUKHY

KOKKWY, éxel kabilnoet To KAdopo g dupov Kot Bpickoviol og adpnon To KAAGLOT TG

1hoog kar tng apyidov. Ze dvo dpeg £xst Ppebel dTt awpeiton povo 1o KAdopa g apyitov.

Xpnotponotdvtog o vdpOpETpo Bovylodkov TpayHaTonootval HETPHGEIS TUKVATTAC ToL

awpNpatog 6Tig dvo mpoavapepBeices ypovikeg oTIyUéC.

Avaivticd To fpote Tov akoAovbRdnkav eival:

- Zimopa 50 gr oepoénpadéviog defypatog ko mpoohiikn tov {uytopévov defypatoc oe
notfpt-doyeio niektpikod avapsikt, oto onoio mpootiBetar 50 mL Sdhvpe Sornophc
(Calgon 7 petapoceopikd varplo NasPOy) ko aneotayuévo vepd péypt ta % tov Hyoug
00 TOTNPOV. AVAKIVOUHE TO MEPEXOUEVO TOL ROTPD Yo 5 Aemtd, £101 (hote va
emevyfel o dapepiopdg Tov e3GPOVG e Eva CUVBVOCHO XMHIKAVY Kol UNYOVIKOY HEGMV.
Hpostnkn tov awwpnpatog oto kdAwvdpo Bovyolkov twv 1205 ml pe mpocOikn
omeoTayuEvoL  vepold péxpt v T tov 1020 ml Avapein tov  Seiyparog
(avaoTpEpavtag Tov KOAMVIPOo yia kodf avapeén) yia 1 Aemto.

- Opoing, yivetar npostikn oe dAdo kdAvdpo Bovyovkow, yopic edapid detyuo uovo pe

amESTUYPEVO VEPS Kai SOmL dahdpatog Sraomopds, AapBavetor n évdeitn tov vipopétpov,

n onoia Ha apaipeitot amd kabe Eviei&n Tov vdpopéTpou yia kabe edapikd deiyua.
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- TomoBétnon kvAivdpov oe otafepd pépog Kal TapGAANAN TomoBétnon tov VOPOLETPOL
HECH OTO oudpnpe Kat pe 1o wépag 40 devteporéntmv and v Tomobétnon Tov VEPOHETPOYL
oNUEI®VETUL T mPM@TY péTpnomn. Ztov 6w ypoévo AopPdverar kor m pérpnon g

Bepurokpaciog Tov cwprpatog. H dedtepr pétpnon onperdvetat HeTd omd 600 dpeg.

Yroioyiouot

A: S16pBwon evdeitemg Beppokpaciag = (Beppoxpacio awwpruatog —20°C) * 0.3

A: SopBopévn évdsién vdpopétpov = mpaypatikr] £vdein vdpopétpov + A —Eviedn
vOpouETpOL Ywpic detypo.

40 'evdeitelg = %Silt + %Clay = ((A /Bépog delypotog)*100>(A/50)*100>A*2
%Sand = 100 — (%Silt + %Clay)

2 hrs gvéeiteig = %Clay = A*2

Yrrohoyiopég 1Adog (Silt) =%Silt = 100 — (%Sand + %Clay)

10.1.2. IIpocdropropios pH

= [Ipocdiopictnray o exydioua eddpovg 1:1 H,O

Ze notpt Léoewg 100ml tomoBetovvran 40 gr xooxwicuévov aepolnpubévrog delypartog
gdapoug kot mpootifovtar 40 mL aneotaypevo vepd. Tleplodikdg kol ywr T0 YPOVIKO
daotnpe 30 Aentav To adpnpa ovededeTal Kul HETE T mopéievon Tov dtuotipatog twv 30
AEMTAOV PNVETOL TO GLOPMU Yio Npepia Kot pepcy) xabilnon yia 1 dpa. Meta v kobilnon

SLOEPYOVTUL TPOCEKTIKA GTO CLOPM TO NAEKTPOSI Kat peTpdton To pH pe mexapeTpo.

10.1.3. IIpocdropiopdc Hiektpwkiic ayoyipotntas (Electrical Conductivity/
EC)

" IIpoodiopiotnke og exyOAICLO KOPESHOD UE BYWYIUOUETPO

H nlextpikn aywyipdmro Tov £ddgovg mpocdiopiletor amd to exydiicpa KOpeSHOD TOL
TPOKLTTEL O TNV TACTA KOPEGUOV.

Mo v napayoyn sdagikng mdotog Cuyllovrar 40 gr edagikol Jeiyporog kor oTodioKd
npooBétovral uikpée moodTnTeg vepol uéxpt Tov kopecud tov. To onpeio kopecpov éxet
emitevyfel 0tav 10 £80pog £xel daPpayel Pe TOOT TOCOHTNTA OMECTAYUEVOD VEPOD MOTE @) VL

“péet Bpadéws”, B) va unv mapovcidleton gledBepo vepd oy empdvela tov doyeiov mov
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mePEYEl TV €S0Pk mAoTo, ) OV emQdveld g Otov yaphletar auAdKl vo unv
napopevovy ixvr. L cvvéyew mtapalapPdaverar pe m xpnion avriiog kevod to skydAoUA

KOPECHOV KOl TPUYHATOTOIELTEL LETPTION TNG NAEKTPIKAG y@YdTNTAS,

10.1.4. IIpocodropropds d0.@1KIG VYpUGiag
= TIpoodiopictnke pe m pébodo TDR
Hpoyporomombnkay petpiicelg g kat’ oykov vypaociog tov eddpovs. Xpnowonomnke n
HéBodog g Xwpoypovikng Avexiactpetpiag | TDR (Time Domain Reflectometry) n omoia
elvar pio un padievepyds pébBodog ypriyopn kon evkohn. Eyive ypfon g cvokevrg TDR 1
omoia £xel T SvvatdTa va divel petpioelg oe Pabog 0-15 cm, eacpurilovtog mord KoAn
axpifewn perpiosny, apod o modntipag tpoodopiopod mg eduapukhc vypaciog Ppioketat oe
ovveyn enapn pe 1o £0a9og. H svonudtoon aobntipev edapikig vypaciog npoirodétel tov
TPOGOIOPIOHE OplopéveV onpovTikdy detktdv dmwg eivat 1 vdoroikavétnta, to onpeio
uévipng papavong kol 1 Stabéoun vypooio.,
H pédodog pétpnong xpévov avaxioaong niektpopayvntikod modpod, mov sivar yvooty o1
owebvi Pipiioypopia wg TDR (Time Domain Reflectometry), ypnoiponoisitar gupéwg tig
tedgvtaieg dexaetieg Yo To mpocdopiopd g edagung vypacicc. H pébodog pérpnong tng
edagucnc vypooiag TDR, Pasiletar oty évtovn cuoyétion mov napovsidleto Hetaéd g
dmAekTpikng otobephs oe vYPd Edupog Kat g kat’ dykov vypaciog eddeovg B (Campbel.,
1990), H apyn g nebddov cvviotator otn pétpnon tov ypdvov Tp mov omarteital yio vo
SLTPESEL EVOG NAEKTPOUUYVITIKOS TAANOS VYTATG ovyvotTog (600-1200 MHr) to ufxoc Lp
evog Pubiopévon oto £dagpog kupatodnyod. Amd Tig Tipég Tov ¥pdvov avtol vrokoyiletol 1
Quvopevn dinAekTpiky|] otadepd er Tov eddgovg Kat amd avth Tpocsdopiletar N kat’ YKo
VYpacie TOL.
H ¢owodpevn dimlextpikry otabepd emmpealeton amd v toxdmto Siddoong v
NAEKTPOHAYVNTIKOY TOAPDY Katéd pikog tov petaAikod kopatodnyod. O ypdvog mov
pecorafel amd v gicodo Tov TEAUOD GTOV KLHATOINYO Héxpl THY EMGTPOEY TOV efval O
xpovog SwPifaong, amd ™y axpiP pérpron Tov omoiov npocdiopileTar N EAVOpEVH
omhektpikt] otabepd Tov £ddpovg, cuppOVE te TV Tapakdto e&iswmon (Topp et al., 1980)
Kb=(coTp/2Lp)*, 6mov co N TaxOTNTU TOL PMTOS 6TO Kevo (cm ns-1)
Mia omdomompévn oynuatik avomapdotacy g apyis Aeltovpyiag e pedddon TDR
Qaivetan oto Zynua 26. 'Evog maduog taong Voepapuoleton otig mopAnieg ypappuéc
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dwfifaonc. ‘Eve wiéopo g epoppoldpevng taong VT dodideton xotd pnkog twv
Kopatodnydv. Metd v avakAaon Tov TeApol and to £50p0og 6To TEAOG TV KLHUTOSNYMY,
éva khopo VR emotpéper oty apyn. O ypovog SwPifaocng kot kot eméktaon 1
dmAektpikn otabepd Tov VYPOL eddEovg eapTdTal and TV aveAoyia TOV TPV QUTEMY TOV
edapovg (vepd, aépug Kol oteped ovotatikd). H diiektpikn otabepd tov vepol egaptitot
and 1N Oepuoxpocio kol xvpaivetonr and 74 péypt 84 (80.2 otoug 20 °C), sivar mepinmov
glkooanAdolo ekelvng TV otepedv ovotaTik@dv Tov eddgoug (3 émg 5) wou 80 @opég

ugyovrepn and v avtictoryn tov aépa (1.0005 orovg 20 °C).

Zypfjpa 26: Zyiporic avernapdotact) tHe apyis Asitovpylag pelédov TDR,

O1 peydhreg dragopéc petaéd Tov THOY NG SMAEKTPIKNG oTabepds TOV VEPOD Kl TV GAADY
paoewv Tov edGoovg, kabiotd T eawvopevn diniektpikn otabepd Tov eddgovg, evaichntm
oty edagwn vypaoia (Topp et al, 1980). Bacwopevor ¢’ avtd, ot Topp et al. (1980)
TpOTEWOY Ui EUTEIPIKY GXECT] Y10, TOV DTOAOYIGHO NG KUT® OYKO E3UPIKNG LYpacig, 0, and
™m eowvoduevn dinhektpixn otabepd tov £ddgovg, Kb, onmg auth vroloyileton pe tnv teviKn
TDR:

0 =-0,053 -+ 0,0292Kb— 0,00055Kb *+ 0,0000043Kb *

H gpmeypkn avty oyéon twv Topp et al. (1980), 1oydel yio gupd doua avopyavev edapdv
kot vroAoyiCel pe wavomomtiky okpifsia (AMdBog extipnong mepimov 0.013) v edagkn
vypacia otov aut etvon pikpdtepn amd 0.5 cm3/cm3. Aev unopel Opwg va mEPLYPAWEL N
oyéon 6-Kb 6tav n edaowkn vypaoia eivar peyodvtepn amd 0.5 cm’/em’, 6nog emiong oe
OpPYOVIKG £BGON Kol GE avOpyave e0GQN HE DYNAY TEPIEKTIKOTNTO GE OPYOVIKY ovoia 1)
apytho (Jones et al., 2002). Xtig nepuntdoelg mov 1 e&iowon twv Topp et al. (1980) advvarei
va teprypawel ) oyéon 8-Kb, amarteiton Babpovounon e pebodov yia tig etdikég cuvinkeg

g kébe nepinTwone.
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O1 petprioeig g edapikng vypaociag pe ™ pébodo TDR emnpedlovtor og kdmolo Babpd amod
™ SmAekTpikt| otabepd TV e3apKdY LAKOV, Kol ©¢ €K To0TOV 0mtd ToV THTO TOL E3G.POVG.
INa vypusio eddpovg mapadeiypatog xapw 20%, n adlayn g SmAsktpikng otabepdg TV
£00QIKDV VAKGOV and 3 ot 5 wcodvvapel ue adlayf g vypasiog tov eddeove and 20% ot
21,5% (Gardner et al., 1991). Ot 1616tnteg TOV £6G.QOVE TOV EXNPEGLOVY TIG UETPHOELS TNG
edapieilg vypaociag pe ™ pébodo TDR eivon 1 @orvopevn mukvOmTa, 1 UNYXOVIKYH cOCTOON,
Kupiowg 1 meprekTikOTTa o8 Apytho (Sun et al., 2001, Jones et al., 2002, Gong et al., 2003) kot
1 doun TOV CLCCOUATOUATOV Tov eddpovg (Miyamoto et al., 2003). Tw to Adyo owtd,
aKoun kol oTig meputdoelg wov 1 e&icmon twv Topp et al. (1980) neprypdoet t oyéon 6-Kb
ue v oaxpifele mov avaeépetor mapandve (AGBo¢ extiunong mepimov 0,013), orlé
EmOUDKETAL peydAn oaxpifela otig petprjoelg g edapukng vypaoiag, ivol omepaitntn n

Baduovouncm g pedddov wg mpog Tov THIo TV E8AYOLG.

10.1.5. IIpoaodropiopdg avlpaxikov acPeotiov (CaCOs)

= [Ipocdiopiotnie e 1 péBodo Bernard

To mocoo10 TV avBpakikdv oAdtmv mov tepiéyoviar oto édapog, (CaCOs, MgCO; whn)
gkppagovtar wg CaCO;, H pébodog Baoilerar oty oykopetpikn avéivon tov do&eidiov Tov
avBpaka, COs, mov ansievfephverar and 1o E8apog LS TV enidpacn VEpPoYAPIKoD oEéoc,
HCI xar ™ obykpion pe to CO; mov aneievbepdvetar and kabopd CaCOs vrd g 1dteg
ocvvinkeg. H avtidpaon meprypdoston og:

(CaCO3 +MgCO; kAn)+2HCI — (CaCl, +MgCl, kAn)+H>0+CO; 1

H pérpnon tov CO; yivetar pe acPeotdépetpo Bernard, wua £181kf] cvokevn, Lue okomd vo
propel va petpnBel n exhvopevn mocomTa So&ediov tov Gvbpaxa katd ™V aviidpaon
CLYKEKPIUEVNG mocotnTag eddpovg. H ovokevn mopéyer an’ evbeiag ovdyvoon tov
EKAVOHEVODL GYKOV.

Apyika oto Osiypatd yivetdl pie TPOCEYYIOTIKY] EKTIHIOT NG TEPLEKTIKOTNTOS TOLG OF
avBpakikd aoBéotio, 101 Gote va Bpebel n cwot mocdtnTa deiypotog, MGTE 0 GYKOS TOL
d1o&etdiov Tov GvBpako mov exAVETAL KUTE TNV aviidpacT Tov vépoyropikol offwme pe 1o
avBpoxikd aoPeotio va puny frav ovte vrepfolkd peydiog ovte vrepPorikd pikpdg, £Tol
MCTE VO amoTPEmOTOY TuXOV CQAApa ot pétpnon. Erciy, ypnoomomiBnkov Seivuota

£06povg, Ta onoia tomoletinkay oe khyeg and mopoehdvn Ko &yve Tpoohikm oToyovVEY
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dtodvpatog vépoyrmpikov offog. Katd v mpochnkn tov oTtaydovev To AQPIGH MToV
£viovo Kot £Tol tapbnkay omd to kabe deiypa 2 ypappaplo edapoug.

AvodoTikotepa, ToodTNTo 2 YPoUULAplo 3GMOVG EICAYETHL 0TV KMVIKY] GLEAN TNG CVOKELT|
KoBdg o KpOC SOKIHAOTIKOS CWOANVOG TNG CLUCKELNG KUTE To 2/3 CUUTANPOPEVOS LE
vopoyrwpikd 0&0 (HCL 1:1) xon mtopoetilovpe kKdho ™ 9LiAN yopic va EpyeTol o enagr| To
Sidivpa Tov pe To edaPkd detyua.

H ota8un touv vepod péoa otov oyKopeTpikd cwinve petpnong Ppiorkeral ndve amd 1o undév
étol @wote otav mopatiovpe ™V Kovik] @dAn ve xatéddst axpipdg oto pndév.
AapPavovrag n yodivn xodvn mov £val avapTnréVT) 0TI CLCKELT OnTO UPIGTEPG KOl [E T
KOVIKA QAN pe to edaokd delypa amd 6e81d, avakivoope pe 1o 0gkL xEpt €161 OOTE 10
Sedvpa Tov VEpoyAwpkod 0&Eng vo StaPpéter OAn T TocdT T TOL EGAPOVE KoL TePAAANAL
ano OPLOTEPE LLETUKIVOVUE TN Y0Gvn €Tl OoTe 1 gAevBepn oTdbun TOV VEPOL MOV VIAPYEL
péoa o’ outn va sivar oto {010 emimedo pe ™ oTdOUN pECH GTOV OYKOMEPIKO COANVQ
LETPNONS. £TO TEAOG TG avTidpaong onpetdvetol o Oykog Tov CO; mov mapnyOnke amd v
avtidpaon.

Y moioyiopol

H negplektikotta tov avBpakikdv ahdtov edapukcod deiypatog ekneppacuévav oe CaCO;

dtvetat amod T oyéon:
g CaCO; 0e g% =k* Veoa/g

Onov: Veo: = O éykog tov CO;oe ml mov petpnnke pe  Ponbera tov acfearopétpov
g = Ta ypapuapio tov e6apovs mov ypnoyomorfnxoy

k = Zvvredeotic puetozpomnhs tov evos ml COs oe g CaCOs avd 100 g edapong

H uun tov k petafalletar avaloya pe ) Oepuorpacio kol Ty mison, Etot:

k = 0,44 yia Oeppoxpaadio 0 kou wicon 760mm Hg

k= 0,42 yia Oeppokpacia 15 ko wicon 760mm Hg

k = 0,41 yia Oepuorpacio 20 kou wicon 760mm Hg

k = 0,40 yia Gepuorpacio 30 kou mican 760mm Hg
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10.1.6. IIpocdropiopoc Opyavikiig oveiag

= TIpocdiopiotnke pe ™ pébodo g vypNg ofeidwong pe Siypwpkd ko (Walkley, 1946)
ZvyiCovtol 0.5 gr edGpovg Kol TO UETOOEPOVUE GF OTEYVY] Kwviki @uéAn tov 500 ml
IlpocBérovrar 10 ml Sypopkd ko K:CrO7 war avadehovror Mme, otn cvviyela
npocBétovial 20 ml mokvod H,SO4 kot akolovbel avadsvomn yie 1 Aemtd kdTm omd tov
anaywnyo. Katdmy to Siddvpa aoiverar 30 Aentd oe npepio ko ot ovveysia npocbétoviar
200 ml vepd won 10 ml muxvod HsPO4 ko agprvovue va woybei. Eniong npooBérovrar kat 15
otay6veg Seiktn Sipavorapvikd — covkpavikd Bapio yia va ypopatiotsi 1o Seiypo padpo.
Tédog acorovBel n oykopérpnon tov delypatog pe Tov Beukd oidnpo, péxpt 1o TEMKO Xpdua
va yivel mpaowvo. IIpog 10 téhog g TITAOB0TNHONG TO YPOHN YiveTal GKOVPO KLAVOSEC Kot
amd to onueio owtd N wpoobfxn tov dwAdpatog Beikod cdpov yivetar pe otaydveg Omo
avadevon. TMapdiinio stopdletar ko éve Toerd Ssiyna (udpropec) pe oA To
avTidpaoTplo. ekTdg oV £dGgovg. O ThHrog OV ¥PNCIHonoIETaL Yot TOV VEOAOYIGHO NG

OPYOVIKIG 0VGIHG 6TO £dupog elvau:

Opyavikii ovoio o gr %sdapove= (T-T")*N*(0.3*1.3*1.72/B)

Onov:
I = o ml o0 diadbuaros tov diobevovc Beikod o1dhpov mov Kazaveidlnkay yia v
OYKOUETPH TN TOV OEIYUGTOC,
= a ml tov diolevois Beixod aqidipov mov KataveddOnkav yia v oykouitpnon Tov
UapTUPA,
N = n kavovikotnro tov dralvporos Oeixot aidrpov,
B = 10 fapog tov edagixod deiyuatos mov yprouonol ke,
0.3 = ovviedeotig petatponic tov | ml KoCr:07 IN oe g avBpara % ,
1.3 = ovvieleotiic mov avagépetal aTo TOTOGTO TOL GVOpaKka THC OPYOVIKIG 0VGINS TOv
oleldwveral pe ™ uédodo aoty,
1.72= ovvreleotiic mov avapépetor oty petaTponyi Tov mocoaTold tov dvlpoxa oe moo0TO

opyaviki¢ ovaiag(meplekTikOTTa ovsin og C = 58%).
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10.1.7. IIpoodropiopoc oMKOV popeayv popéov petdrirov (Pb, Cd, Zn, Ni,
Fe, Mn).

= Jlpocdiopiomkav pe w péBodo A/R. (Aqua Regia /Poaciiikd vepd) (uetyno mokvov

V3poYALPIKOD 0EE0C e ViTpLd 0&D o avaroyia 3:1[HCL(37%):HNO;(65%)].

Zyylotke moooTTa 2 ypaupdplo €ddoovg kot tomofetOnke og SOKUOOTIKO COANVA.
Apywcd amopoxpbvinke 1 mepiexdueviy opyoviky ovoila tov derypdtov, TEXVIKY Enpog
Kkoveng pe vrepoleidio tov vopoyovov HaOs. Z1n cvvéysia Tomoberitnkoy ot SOKIPAcTIKOD
OWANVEG TOL PoVpVoL pikpokvpdrov (Milstone microwave) o amay®yd €otio kol Katomv
npootébdnke oe kGfe dokipooTikd coifve AR kot agod oavadsdtmkav  €AOPQ,
tonofetnOnkay og eodpvo ukpokvpdrov (Milstone microwave) yw 20°. Mg ™ AQ&n tov
TPOYPALLLLOTOC TOV GOVPVOL HKpoKLUATOY, ot doxipactikol cmlves todetrbnkay yio yién
o€ VOPOLOVTPO.

H pétpnon twv olikdv popedv mpoyuatonomnke oty vypn ©don 1ov mponyoduevov

Brinatog, oty atopky aroppognon GBC 908AA.
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11. AITIOTEAEEMATA - IIOIOTIKA XAPAKTHPIETIKA

EAAD®OQN

11.1 Mnyovikn (kokkopeTpiki) ocvotaon

AVAVAVAY
KX KIHIHRRKN K
INVAVAVAVAVAVAVAVAVAVAG
\VAVAVAVAVAVAY,
VAYAVAVAVAVA

/ggaﬂggjﬁﬁﬁh @\\
. A. v ‘?.‘.?‘VA'Av AERY ARV ANAY;
VAVAVAVAVAVAVAS

J/ATAYAVAVAVAV VA SAVAVAVIAVAYAN
JAVAVAVAVAVAVA L AVAVA: NG

NNSAESNNNININININGSN. s
and N/ NN NNNNNNNNN/ =
2 %t % > % 5 % 5 B B

Soil sample 1 Appoanniddes (SL)
Soil sample 2 Appoapytiomniwdeg (SCL)
; ; IInAicon
Soil sample 3 IInAddeg (L) A péong cvoTioene
Soil sample 4 IInAwmdec (L)

Kot ta névre eda@ikd detypata tng meproyng perétng, ta&wvopovveat oty {dvn tov TNA®SdV
| péong ovotdceng edden. ZOpemve pe BBAOYPUPIKES AVAPOPES T HEONS CVOTAGEMC

300N mapovoldlovy Ta uikpodTEP TpofAnpaTa Kol cuvdvatovy Tig embupntés 1810t TES TG
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apyilov Kol TG GUHOV, EKTPOCOTOVING TO KOUTOAANAOTEPO YIO YEWPYIKY EKHETOAAEVON
eddupm.

To VAo TV Seryndtov yepoakmmpiletol pEong KOKKOUETPIKNG GUGTOCNS, LE TO KAGoUa TNG
aupov va epeaviCel kotd kavova to vymidtepo nocootd ovppetoyic. To khdopa g thvog
anotehel To Sevtepo oe a@bovia cvotaTikd, ev@d 1M GPYIAOG CUHMETEXEL OE HIKPOTEPO,

TOGOOTH.

Hivarxag 13;: Hocoatd GuykivTpIans TV KAGoUITOY THS dUH0D, apyile Kat TS LAU0G.

Soil samples Sand % Clay % Silt %
Soil sample 1 66 14 20
Soil sample 2 57 23 20
Soil sample 3 49 22 29
Soil sample 4 45 24 31
Soil sample 5 47 22 31

Inikdn (Loam)

= Ta edagikd detypota (3, 4, 5) xatordcovral pe Pdon 1o tplyovo kAdceav pnyovikig

cLoThoEmS otV KAGon Tov anAeddv/ pecoiov edopdv (loam). Ta mniddn edaen
amotehoVV 1oV 180VIKO TUTTO TOU £3GPOVG Y10, TNV avanTLEN TOV ELTOV Kot autd Bociletat
oTIG 18aVIKEG OYETIKEG avoloyies TV TPV KAUCSHATOV GUpo — A0 — apytho. Ta mnidndn
edaen Sutnpodv Eve ENMEEAEC TOCOGTO VYpusiog Yy TNV GVARTLEN TGV QUTOV.
TUYKpaTOUV PIKPOTEPES TOCOTNTES VEPOL O’ OTL TO APYIAMIN £8d@n kou pueyardtepes an’
ot o appddn. To vepd digpyetatl svkoAn, GALd Oy pe peydin toydinta xat mpokaAet
EMAPKEIC GUVONKEG OEPIGLOV KUl GTPAYYIONG Yidl TNV avantuén Tov priikod GLCTANATOC.

= To edagikd deiypa 1 koatordoeton odppova pe To Tpiyovo KAGOEWOV UNYOVIKNG
oUCTACE®MG OTNV KAGoN Tov oppomnimddv edapdv (Sandy Loam) 1 petplog
yovdpokokkmv. Eppavilovv ehappdg peyoddtepo m0c0610 TV KAUGUATOV TAVOG Kl
apyiAov amx’ 6Tt T GpU®OON £8GPT KOl G EK TOVTOV EKONADOVOLV KOl GUVEKTIKOTN T KUTG.
™ dafpoyn Tovg.

= To edagikd Oelypo 2 xotat@ostol ocOpQ@ve pe T0 Tplyovo KAACEDV pNYUVIKAS
ovoTdoemg oty KAdon Tov Appoapythotnionddv edagdv (Sandy clay loam) v petpiong
hemtokokkwyv. H cvumeppopd tovg kabopiletal omo Tig BLOTNTEG TOV KAAGUATMV TNG

Qupov kot g apyiiov.
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= To edagikd deiypota 1,2 mopovolalovy mapopotes 1810T1Tes, Topovotaloviog Kot to §0o
oNUEVTIKG T0cootTd aupov. H Swpopd peta&ld tovg £yKelte 610 PEyOADTEPO TOGOGTH
apyidov mov anaptilel To edagkd Seiypa 2, pe anotéreopn va exdnhdvel og peyodhtepo

Babpd cvvexktikdnTa Kot TAUGTIKOTHTO.

11.2. pH

Ta e6dgn oe Okeg Tig Ofoeig derynoronyiog (Zyqua 27), yopoxtnpilovion omd perping
oAkaAko yapoxtipa (sbpog ph: 8.1 — 8.6) (vynAéc ovykevipiwosig OH). Ogeldusvo
TPOPOav®G otV Drapln avBpaKikdy GYMUATICHOVY KOl 6TOVS UNYAVISHOVS S1aBpmoig tovg.
Avgnon tov pH gppaviCerar oe eddgn pe peydreg cvykeviphoelg CaCOs kol emopévag
Kopeopéva og 16via Ca’*. To pH o€ avtd to edagn xvpaivetar and 7 £wg 8, aviioya pe Tig
cvykevipooelg tov CO, omd Tig ProAoyikég dpoaotnpiotnes. Avtd amotelsl yeyovdc mov
vrodnhaver 0t avBpaxikol oynuatiopol mepocdtepo dwivtoi amd to CaCO; 6mwg ToO
Na;,CO; upmopodv va npokaiécovy onpaviikh avénon oto pH (Nyle C. Brady and Ray R.
Weil 2004).

Ta e6a¢n £xovy oynpanichel o alhovPraxodg oynuatiopods Thovoiovg o8 avlpakike, Kubbe
KOl O popyaikovg oynuaticpols. Eropévag, ot tipeg tov pH tov e8apdv mov peietOnkay
EKQPaGoVY peydies TOoOTNTEG TPOSPOPNUEVEY Buctkdy Katidvioy, dneg Ca’’, ota £00PIKA

KOAAOELDY].

soil sample 5

—
_—

soil sample 4

soil sample 3

soil sample 2

soil sample 1

! I PR S NE Ol S e T NN RN R NS S |

T - T T T T — T 1

7.8 7.9 8 8.1 8.2 83 8.4 8.5 8.6

Zynpe 27: Pafidoypaupa pH tov edapoy.
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11.3. Hiexktpikn} ayoyipotyra
Ta omoteléopora mposdiopliopdv g niektpikis aywypomrog (Electrical Conductivity)

1OV detyHaTmv TG TEPLoYNS Tupovaldlovion avaAvTik otov akdiovbo nivaka (Hivakxos 14).

ITivarxag 14: Hivaxac tipdv plextpiijc ayeyiudryrag oe mS/cm, mS/m.

Soil samples EC (uS/cm) | EC (mS/m)
Soil sample 1 319 31.9

Soil sample 2 360 36

Soil sample 3 553 553

Soil sample 4 442 44.2

Soil sample 5 313 31.3

Ta e8Gon ©g péong ovotacns eueavifovy TG HECES TWEG MAEKTPIKNG Oy®YIHOTNTAS TTOL
avapépovtal fifioypagikd 6mwg mapovotdleTol kat oTo pafooypajtpa.

Mo Tpég niektpiky ayoypomroag ond 0 — 980 uS/ecm to £oagog yopoxtmpiletar wg un
aAOTODYO Ko KpiveTol KOTAAINAO Yo Y KaAMépyera gutav (Soil survey Staff 1993; Smith
and Doran 1996).

H nAekTpikn ayoyllotnTo yia 1o anAdor, mov COMHETEXOUV Kol To Tpia kKAdopata (GUuog,
A0, Gpythoc) 6mmg mapovcldaleTol oto Topakdto oynue Kupaivetatl and 1 éog 100 mS/m.
Enopévag, o1 Tuég TNG MAEKTPIKNG Oy@YHOTNTAG OVTIKATOTTTPILOUY TNV KOKKOMETPIKY

obotaon Tov eEeTacHivioy edapdv (Zyrnua 26).

HAexkTpixn aywyipérnra (mS/m)

soil sample 5
soil sample 4
soil sample 3

soil sample 2

soil sample 1§

L] L

1 10 100 1000

Zynpa 28: Aidypoppa BAEKTPIKIC ayWYIHITHTAS EGQPOY TEPLOYH pEAéTHS 0e mS/em.
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11.4. Eda@ikn vypaocia

LEGEND

4 Fisid Capacity
Maxnmum % of
wintsr a0 can hoid

4 Permanast Wiking Point
‘Water thntanis jess than
this will leadl 10 pergnent
damage

VOLUMETRIC WATER CONTENT (%),

iy taybam  Ban oey sand safly  Rady  dasdy w sdyclyy ayslly  WE e
sand diy dmlcam  am feam

SQIL TYPE

Eyriue. 29: Water Holding Capacity By Soil Type
IInyi; 1: New Mexico State University Climate Center http:/weather.nmsu.edu/models/inisch/soiltype. himl

Amo to oxedGypappe oTo gyrjua 29 amoppéovv Ta akOAoVO XOPUKTNPIGTIKE Y10 T VIO
HEAETN £00PIKE BEly Ot AVAAOYX LE TNV HIYOVIKY TOVG GVGTAOT.

Soil sample 1/ sandy loam: PWP =10 % 7 0.1 cm?® water/ cm? soil.
FC=21%10.21 cm® water/ cm?® soil.

=> PAW = (0.21-0.1) cm?® water/ cm? soil = 0.11 ¢m?® water/ cm? soil/ 11%.

Soil sample 2/ sandy clay loam: PWP = 14 % 7} 0.14 cm® water/ cm? soil.
FC =29 %1 0.29 cm® water/ cm?® soil.

= PAW = (0.29-0.14) cm?® water/ cm?* soil = 0.15 cm?® water/ cm? soil/ 15%.

Soil samples 3,4,5/ loam: PWP = 14 % 1 0.14 cm® water/ cm? soil.
FC=31%n10.31 cm?® water/ cm? soil.

= PAW = (0.31-0.14) cm® water/ cm® soil = 0.17 cm?® water/ cm? soil/ 17%.
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MpaypoatomomBnkay 3 enepfacelg petpiocwv pe 50 netpnoelg oe kbe HEon derypatoinyioag
o010 ypovikd Sbotmua 28/09/2010 — 04/10/2010 (ava 2 muépec). O pécog O6pog TwV
LETPNCE®V KaTayphooviay mg vypocic eddeoug g ev Adym Béong.

TOLQOVA 1E TO PETEMPOLOYIKG Bedopéva Tov niektpovikol otabuov otn N. dikadéligeia 1
dtakvpaveT g Ppoxdntwons katd ™ nepiodo TV peTpnosy tapovctaleTol oto akorovbo

oYL

Bpoxontrwon (cmj)

T T T T
} f } {

| ER rain{cm)

2.25
1.5

0.75

0 ] i 1 i
Sep 2 Sep 28 Oct 1 Oct 4

Zyijpa 30: Atoxiuavoy fipoydnrwens ketd Ty wepiodo peTpijocawv,

H péon tyun twv perpioenv pe 1o TDR oe kdbe enéfaon mapovoidlerar oto  oxdrovdo

AGypULLLOL.

Alkypoppa vypooiog eddpoug (H£Bodog TDR)
20 1
16 1 H Sep 28, 2010 BQct 1, 2010 HQct 4, 2010
é:‘:
o ]
a 12 ]
&
= ]
W 8 1
Z
g
g 4
- i
0 -
OA 1 @A 2 ©A 3 ea4 OAS5
Sep 28, 2010 12.5 7.9 12.3 17.4 16
Oct 1, 2010 10.2 5.3 10.7 104 9.6
Oct 4, 2010 10.2 5.6 9.5 1.1 9.6

Zyijpa 31: Aidypapua mepisyéuevys edapikijc vypucios Ty edapav.

Ye Oheg Tig emepPhoeg 1 dwkduaven g edagikng vypaciag Ntav ektdg TV embuuntdv

tinav [FC-PWP] mov oprobetovv khdopa g dbiowung vypaciog xor kGt amd o onueio
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povipov popacpov (Permanent Wilting Point). E€aipeon anotekei n mpdn enéupoon 6mov ot
Beoeig derypatoinyiag 1, 4 xot 5 spgavilovy mocootd edapikfg vypacsiag, oy mpd
enéupaon, Gve tov oplakod emnédov Tov onpeiov udpoveng aAlé oto kpicwo eminedo (1/2
PAW). Z¢ aut6 10 eninedo 6mov £xet e&avrindei katd to piod n Sroubéoiun edaguc vepooio
anoiteital abEnon twv décemv dpdevong.

To oyerikd avgnuévo mocostd g edagikig vypusiog omy npd™ enépPoon, opsileTat
TPOPAVAOG GTO LETEMPOAOYIKS Qauvdpevo, Bpoydmtmon §ho sikootteTpdmpa mpiv.

Onwg éxet mpoavagpepBel n Sabéowun vypacia evog edhoovs oyetileton &vtova pe v
KOKKOUETPLKT/ Unyovikn chotoon, Ty opyaviky ovoin kat ) dopr (Aina kot Periaswamy,
1985; Jamison, 1953; Boix et al., 1996; Salter et al., 1966; Vereecken et al., 1989).

To ehéyiota mocoota edugikn vypasiog katéyet o £8apog otn Béom Setypatoinyiog 2. T
béon avty N pnyovik cbotacy (57% Gupo) oe cvvdvacud pe g peyokdtepng xhiong
TOTOYPUPIKO avayAvQo (AoQddng éktact) emdpolv apvnTiké otnv oyxeTikf vypooico. To
Khdoua g Gppov Adyw peyding dnbntikdmrag cuvvendyetar toxitepn Sigicdvon oto
e60pko mpo@ik.(M.R. Ashman and G. Puri 2001). To tomoypogpd aviyhveo cupBdlel o
HEWHEVT] IKAVOTNTO SLYKPATNONG VYpociog Adyw g pueyeddtepng ToydTNTaS AmTopporig Tov
VEPOV.

Emnpocbeta, 10 mocootéd opyavikic ovolag, mov ovykpatel mokd vepd oe cuvOikeg
vdotokopespov, sivat erayioto (Ashman M.R. and Puri G. 2002). Ze avtifeon pe v Bon 1

OV 1oy VEL TO avTifeTo.

Xg Béoeig 3, 4, 5 10 mocooTh NG EdaPIKNG VYpacing cvEdvovial AGY® NG EMGTUTIKAG
enidpaoTg TG KOKKOHETPiag Tov Asmtorkov vAtkov. H péon tipn g edupixic vypaoiog tav
nopandve Bécenv kopaivetorl arnd 10.8% (©.A. 3) éug 12.9% (©.A. 4). Oco peyaldtepo stvan
T0 MOGOGTO GLYKEVIPpMONG TG hog kat tng apyikov ota £840n, T600 KoL M péon Tur TG
edapug vypaciog teiver va avénbel. (Nyle C. Brady and Ray R. Weil 2004). Avtd

damotdveron ko amd o axdrovbo Saypappa (Zyiua 32).
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 Yypaoia £3ddpouc - AenTOKOKKO kKAGoua

- ——
o T
54
53
52
51
50
49

%(Silt+Clay)
Yypooia eddpoug %

©A 3 OA 4 OAS

s Sep 28, 2010 mmmm QOct 1, 2010 ==mmm Oct 4, 2010 (silt+clay)%

Zyfjpa 32: Avgypappa vypaciag eddpons - AERTOKOKKOU KAGOHATOG,

Ye yevikég YPOUMES, TO YouNAd mocooTd vYpaciag mpoeavdg emiPefatdvooy tnv Vmapin
Enphv mePLOdV GV TEPLOYN TOV EMPOVEILKAOV CTPOUATOV Kotd Tovg Bepudtepovg punveg
Kot Gpa. v eédvtinon tov mococtoy Tng dwbioung vypaciug and T eI VO
dwadwooio g eSatpotolomyvone.

Eniong, ta £ddon mepéyovv avénpéves mocotnTeg avOpuKiK®V aAdTOY, OMMS PUIVETOL Kol
TUPOKGTY, TOL emdpovy apvnTikd ot owbéoun vypoacioa mapd 10 VYNAG TOGOGTO
vooroikavomrog tovg (Lund E.D., Christy C.D., Drummond P.E. (1999). H avénpéw
ouykévipwon Ttov avBpakikdv cAdtov oto edugodidiupa dvoyepaivel v mpoOcAnym
edapikfg vypaoiag and ta QUTA, kabdg avédvel n dovaun pwincewg tov vepoy amd TO
£00.QOC.

Mbavog peyorvtepo edpog apdedoemv, HKpotepa dtaotnrata Letadd TV 606emV Apdevcng
v epodialav pe emapk mocomTe debésiung/meélpng vypaciog to QUTE Kata TV Enpn
nepiodo  amopedyovrag Tov Gpeco kivduvo T un woppomn avamtvél touvg. Av Kol ot

volotapeves kalhépyeieg elvan eZoupetiky npocappodcipeg oe Enpolepuikd nepipdilova.
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11.5. Av@paxikod acBéotio (CaCOs)

To awoteléopaTo TOV PETPCEDV Y10l TOV VTOLOYIGHO TNG TEPIEKTIKATNTOG, TMV SEIYHATOVY 68

avOpakiko acPéotio kabdg kol ta avtiotoye pH mapovoidoviar atov axdrlovbo mivako

(ITivaxa 15).
Hivawag 15: Heprexrikdryre ot avfparind acféorie tov edapdy ket aviiororya pH.
soil samples CACO; % pH
soil sample 1(0-15 cm) 33 .
soil sample 1(15-25 cm) 31 '
soil sample 2(0-15cm) 33 8.4
soil sample 2(15-25¢cm) 36 '
soil sample 3(0-15 cm) 37 "
soil sample 3(15-25 cm) 40 )
soil sample 4(0-15 c¢cm) 40 -
soil sample 4(15-25 cm) 37 '
soil sample 5(0-15 cm) 40 8.6
soil sample 5(15-25 cm) 39 ]

Ot meprexticdreg CaCO; Eenepvoty To 10% oe 6ha ta edagpied deiypata. Ot peyoitepeg
MEPLEKTIKOTNTEG, TOGOGTE MOV Eemepvotv To 35%, Tapovstdloval oto edupikd Ssiypata 3, 4
Ko 5, To omoia Tapovstdlovy Kat Tig peyoAvTepss Tipég pH.

210 akdrovbo oxAua (Zydua 33) mopovsidletan n napdrinin tdon avénone Tov CaCOs pe
avtioctoyn tov pH. Ot avénpéveg Tipég tov pH, avravoxhovv v dmapén avpakik®y
CYMHOTICHLOV.

IInm  ovykévipoong CaCO3 oto vmo pedétn edGon amotehel n ynuue) amocddpwon
avOpaKIKOV  OYNUOTIGUGOY  He  amotélecpo T SwAvTomoinom Kal pETOKIVION  TMV

VOUTOSHAVTAOV EVOGEDV.

8.8 50
8.6 40
8.4 30
8.2 20
8.0 10
7.8 0

soil sample 1 soil sample 2 soil sample 3 soil sample 4 soil sample 5

== CACO3 % (0-25 cm)  =@=pH

Zynua 33: Eap:sxrmo’mm aviiparinod acfeotiov ae ayéoy ue to pH,
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Emnpocbeta, otig yapniés tomobecie g meployng mov ta vmoyew vepa Pploxovial oe
wkpd Pébog n edrpion v mepiodo twv perpricewv (Enpn mepiodo) eivor Evrovn. H
TPYOEWNG avodKT Kiviion TOV VEPOU UETAPEPEL TO SIAAVUEVR GE OVTO AT GTO UVADTEPO
OTPOLE. TOV £GGQOVS OTOV CLOCOPEVOVTOL.

Qc¢ ooPeotovye £d6en yopoaxtnpilovrar ta €dden mov mepigyovy CaCOs o moc0GTO
ueyoldtepo tov 10%. H peydin mepiektikotra oe avBpakikd ocPéotio emmpedlet
KoBoptoTIKA TIG PUOKES KOt YNUIKEG 1W10TNTES TOV ESAPOV CVTMOV, OTMG T15 OYEGES £3GPOVG
vepol ko TN duvatdTnTo TPOSAnyNG Opentikdv otoryeinv (pkpt) Stabesipudtnia onopopov,
npofAnuata oxetikd pe m dwbesipdmmta tov Mg kat K) (Movotdkag N., 2007).

Enopévag, ta vmo pekétn eddorn yopoaktnpiloviar g acfeotovya, ympils va sugaviCovv
OVETTUYLEVT £DOPOTOUT], TPOSKWOGLYEVT £3GOT YOPig T Tupovsia Kaiowkob opilova.

H emioyn tov korllepyeidv oto aofeotodya edaon Oo mpémel v ovripetonileTon pe
Wiaitepn wpocoyn ot povo avbektikés oe peydio mood CaCO; pmopodv v amod®@covy
wovoromtikd. Ot koAlépysieg oto onpeile  detypotoAnyiag dgopodv  8evopddELg
KOAMEPYELES TOV AVATTOCOVTOL IKAVOTONTIKG 08 TETO E0GON (PIOTIKIES KO EAES, YOAETLOG
nevkn).

Oo mpémet v yivovtol To ouyveG MTAVOES HE QOCEOPO KOl £QUPHOYTY UKPOBpenTIKGOY

Srapuidikd, poMg Slomotndovy To TPMOTU CLUATOUATH EAAELYNG TOVG.
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11.6. Opyavikn oveia

To mocootd g opyavikig ovsiag kupaivovtar omd 0.5 éog 2.7 %, 1e Tig YUPUNAOTEPES TIHEC
Vo xeparTnpiCouvy 1o edagukd detyua 2 (soil sample 2) kot ot vyMAdTEPES TO E80PIKS Seiypa 1
(soil sample 1) mov mpoépyovian amd ToVG VEOYEVEIS AOPOVE TOV TRPKOV. TTe VIEOAOUTH
edapikd deiypara n opyavikiy ovsio kvpaiveton omd kvpaivetor amd 1.5 éwog 2.3%, mov
TPOEPYOVIUL OO KOAMEPYOVHEVEG EKTAOES Kapmopopwv Sévdpav. To edden yevika
xapoxtnpifoviur enupkdg epodiaciiéve o opyavikh ovsin, pe séaipeon o edugixd Seiyua 2
(oAb pTwy0) (Zynua 34).

O1 Swgopég TV m0C00TOV TNG Opyavikh ovoiag petadd Tev §V0 Babsov avravakid Tig
edapoyevetikeg dwdwaoies. Edwotepa, n otabeph) Siapopd katd 0.2% avipeou oto §Ho
patn tov edopikdy derypdrov 1 kot 2 aviavakhodv Opoteg e8upoyevetucés emdpdoelg Kat
EMOpEVS TNV 1810 edapoyevetiy e€éhén. TTapopoing, N otabeph Saxduaven e Slugopdg
(0.5 %) mov eppaviCouy o edapucd detypdra 3, 4 ko1 5 avépieoa ota dvo PadN, aviavakAd
v id1o edopoyevetin) sEEMEN.

ZVUTEPACHATIKG, Ol MOCOCTIN{EG CLYKEVIPOOEIS TG OPYOVIKAG ovsiug ote 8Gem Tov
VEOYEVAV AOQOV KaL 6ToL £0GQN TOV aALoLPlUKOY oYNUATICHOY VTOdEKVOOVY ovTioTON

v 01 edopoyevetiky dludikacia.

MooooTLoie MEPLEKTLKO TN T EBXPUIV OF DPYXVLKT ouOLot

B soil sample {0-15 cmy) soil sample (15-25 cm)

225 -
15 ;
075
a ! i SO0 sample 4 Sl manniac

soil sample 1

Lyjpae 34: Heprektikdtyra edapov o opyaviky ovaio
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11.7. Ohkég pop@ég papié®v peTG@AimV

Me ™ péfodo e aropkAc amoppé@nong ektdg amd TIg OMKEG poppé TV Poapiov

HETAAL@VY ot £86pT TG TEPLOXNG TPocdioplodnkay Kol 01 0AKEG HOPPES TV HETAAAWY TOV

odipov kat payyaviov. O 6idnpog kot To poyyavio anoterody Bactkd ototyeio Tov edAPOUG.

O1 TG TOV 0AMKOV popedY TV Popémv peTdAlov tov mposdopichnkav oto 86N G

TEPIOYNAG, EIVON KOTh TOAD MIKPOTEPES OO TIG OPLUKES TULEG SLYKEVTpmOTG Pupéwv LETGAADY

yie 10 £8agoc. Avtég opilovial cOpgove pe v Odnyio 86/278/EK tov Evpomaikod
KowoBovAiov yio to £6agog (Y.A. 80568/4225/91).

Hivarag 16: Tiuss oitkdyv poppdy Bapéwy perddiov (Ph, Cd, Zn, Cu, Ni) Twv edapdv tis mepioyijs avd sdapixt] (ovy.

Pb Cd Zn Cu Ni
0-15cm|15-25cm|0-15cm|15-25¢m| 0-15¢m|15-25ecm| 0-15¢m|15-25¢cm| 0-15¢m | 15-25¢m
soil sample 1 444 | 442 | 0.14 0.2 10.92 | 8.28 7.16 6.6 15.48 15.5
soil sample 2| 12.94 | 0.44 | 0.06 0.1 1.9 5.6 2.38 3.28 12.32 | 10.02
soil sample 3 422 | 236 | 0.02 | 0.02 5.94 8.28 2 1.7 1434 | 7.82
soil sample 4 6.82 | 5.16 | 0.02 | 042 6.78 5.94 2.24 2.1 6 9.22
soil sample 5 1.4 1.3 0.04 | 006 | 1262 | 1032 | 2.26 53 12.82 | 10.74
min 1.4 044 | 002 | 002 | 594 | 5.46 o 1l 6 7.82
max 12.9 516 | 0.14 | 042 | 12.62 | 1032 | 7.16 6.6 15.48 13.5
average 5985 274 | 0.06 | 0.16 8.83 7.12 3.21 38 12.19 | 10.26
stdev 435 | 2.01 | 0.05| 0.16 | 2.84 | 212 | 2.21 2.1 12.19 | 10.26
86/27/EK 50-300 1-3 150-300 50-140 30-75

Hivarag 17: Tyués olixdv poppdy gidijpon Kkar gayyaviov Ty edapdy TG TEPIoYHe avd edapixi Liviy,

Fe Mn
0-15cm 15-25c¢m 0-15cm 15-25¢cm

soil sample 1 4130 3770 47.06 39.18
soil sample 2 3550 3260 52.36 29.04
soil sample 3 3510 3070 30.42 214
soil sample 4 3930 3030 34.8 32.62
soil sample 5 3500 3830 53.88 39.62
min 3600 3030 30.42 21.4
max 4130 3830 53.88 39.62
average 3724 3392 437 32.37
stdev 288.8 383 10.55 7.59
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Zrov mivako mov axohovBel mapovaidlovon ot mbopnTég Ko ot avdTuteg omodekTég TIHEG
Yo o pETOAAG o e8Gen coppave pe tny OMovdikn Mote/ Dutch List (2000), mov
xpnowonoeital kutd képov oty Evphmn mov kat wékt o amoteAopate Tov e8a@oiytkdy

oavoAdoE®V efvan Kuta TOAD KPOTEPO TV VATATOV TIHOV.

Hivaxag 18: EmBountés kar avdtares tipés perdldwy ota edapy

Avatatn
Embopnty
Métailo . omodeKkT] TN
Tipn (mg/kg)

(mg/kg)
Kéduo - Cd 0.8 12
XaAixkdg - Cu 36 190
MobivBdog - Pb 85 530
Niwkého - Ni 35 210
Yevdapyvpog - Zn 140 720

ITyyij: Dutch List, table 1 a, 2 &

Ot ohwkég poppég tov owhpov (Fe), payyaviov (Mn), yodkod (Cu), poldpdov (Pb),
yevdapydpov (Zn) ko tov vikediov (Ni) mopovotdlovy peiwon g suyKEVIpmOong Tovg e
mv avénon tov edagucol Babovs. Avtd pmopsi va anodobel og £va cuvivooud TapEyGVTEY
omwg 1 epappoyn Aimavong kabbg kol ot aTpoceaipkég evanodiaelg Tovg amd Tig séatpioeig
oynuatov. Avtibeta, 1o kéduwo (Cd) mapovoidler avénon pe 1o Pados, aviikarpontiovioag
1 YE@YNHIKT TOV TPOoEAELET).

H evpotepn meproyn perémg amotelel vrofaduiopévn meploxn yeyovog mov ogeiletar oty
OTHOCQUIPIKY pOmaven mov paotiCel 1o supbrepo Aekavomédio tng Attucic. H mepioyh
mapovataler Wiaitepa mpoPipata agevog uev Adym tng yeutviaong pe T Propmyevik
mepioyn oL Bprdciov nediov Tig yowuatepés v Ave Alociov kot g GLAG Kl 0QeTépov
Aoyw g vmopng evog peydAov pépovg Tov 081koD SIKTVOV MOV CUVSLEL TV TEPIOYH TNG
TpOTEDOVSHS pe TG SuTkég mepoyés g AttikAg. Ot mnyég autég g pomovong
GUVEIGOEPOLY SNUAVTIKG, 6TV eMBAPUVOT TNG OTHOSEOIPOG e KOPLO amodERTN Ta e8dgn.

Or ovykevipdoelg twv otoyeiov cwnpov (Fe), payyaviov (Mn), yodxod (Cu) kon Tov
yevdapydpov (Zn) cvviotdror va mpootifovrol ota vrd perémn e8Gen apod omoTeovv

omopaimroe. Bpentikd otogio yio my avartoén tov gutdyv. Topod’ avtd, to Tapardvod
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OTOEl0. CUPPETEXOLY KOl MOC TPOCUIEELS GTO ¥PNGIHOTODHEVA OpLKTEAQLO, — MIAVTIKA.
Avtd pe T ogpd TOVug YPNCUHOTOOVVIAL MG KUDGLHA HNYOvOV ECOTEPIKNG KODONG
Taphyevtog Kovouéplo mov emPopdvouy 1o mepPdriov obpewva pe v odnyia
87/101/EOK ka1 pe dnuoctévosl apepikavikng vimpeoiog mepipdiiovtog (EPA).

Onwg Mo &xst avapepbel, Ta kavoo kvnmipwv tomov diesel mwepiéyovy cLYKEVIPOOELS
neydieg ovykevipioelg Ni (Schmidt J.A. and Andren A W., 1980). To metpéhato mepiéyel
Ni, Pb, Cu ¢ peyaiidtepeg ovykevipooeig omd T Peviivn (Lagerwerff J.V. and Specht A.W.,
1970). H rewgopog Xaowig — PuAfg mov optobetel ovaroiucd v vmo peAETn meployy],
anotehel Paoikd 0dikd dEova Yoo To CTOPPLATOPOPO KUTO TN UETUQPOPE TOVG TPOS TIG
yopatepés tTov Ave Awociov kor ®vAng yw anobeon tov amopppatov. Opwmg, To
OTOPPILHATOPOPX VIO, VI KOADWOLV TIG avayKes Guykopdng, sivat modld otov aptBud ot ot
TEPPOAROVIIKEG EMATOGES TTOV TPOKAAODY, LIoAoyioyleg. Ol EMATOOEG AVTEG EXOVV VO
kévouv pe to B0puvfo, TG OCpEG, TNV OYANON OTNV KLUKAOPOPID TV OYNHOTOV KOl TIG
EKMOUTEG KODOOEPIWY OV GLVOSEVOLV TO OTOPPIHHOTOPOPR OVTH, OV £XOVV dnAudi

kvnmipa Beppuko (diesel).

136



H 0-15cm B 5-25¢m Pb

solsampla 1 solsample? sodsampled solsampled solsampled

solsample 1 sodsampie? solsamplel solsampled sol sampias

Ho15cm B 15-2%5cm B otser B 15250m Mn

solsampie ! sodsample sodsarmpel solsamped soisarpel

sodsample 1 sof sampie2 solsampie 3 soisarped soisgmpet

W 05em B 15-25cm

B o5em B 1525em

Cu

506 sample * sofl sample 2 sodsample 3 solsampic4 sodsample §

todsamplat sod sample? sod sampled sod sampie 4 sod sampie 5

0.5

0.4 -
HQ-15¢cm B1{15-25cm

0.3

0.2

0.1

s0il sample soil sample soil sample soil sample soil sample
1 2 3 4 5

Zytiua 26: Zvyxevipaoerg fapéwv perdliev (Ph, Zn, Fe, Mn, Cu, Cd) ata eddon i meproxis.
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11.7.1. Avaivon cvoyétiong (Correlation analysis)

[a ) Siepedvnon Tuxdv oyfcmv mov dnuovpyodvror Petald Teov Bapénv PeTEAL®Y KaB®S
KOl 00TOV UE TV 0pyoviK| ovoie o kibe edaikn (dvn epuppocstnke aveAvot CLCYETIONG
(correlation analysis). H avdivon mopéxer €vav mivoKo OTOTEAECHATOV, M UNTPC.
ovoyétiong (correlation matrix), mov epgavilet TNV T TOV CLVTEAECTT| CVGYETIONG O KADE
dvvatd Levyog petafantdv pétpnong.

O ovviekeotrg ovoyétiong r (correlation coefficient) amoteAel to otaTIoTIKG KPLTHPLO OV
YPNOLLOTOIOVLE YIO VO SIOMICTOCOVIE oV VIAPYEL OAANAEEGPTNON pHeTa&d 800 petafAntov
(ov petaforéc og pio petafintn ocvvdvaletor e petaPoréc o GAAN petafintn).
Amotekeitar amd 2 otoygia : To mpdonpo (mAnpoopleg yia TV Katevbuven g o EoNC) Kot
pio apOuntikn i (tAnpogopieg yio to Pubpd/éviacn g oyxéong (ypappuc)). To ebpog
TIHOV ToV cuviehsot ovoyétiong stvar and -1.00 edg +1.00. Tiuég xovtd oto -1.00 ko
+1.00 vrodsikviovy TéAeta (loxupn) ovoyéton. Evod kovia oto 0 vmodniovouv 61t ot dbo
uetaPintéc 8ev oyetiCovral ypappukd. ApynTikéG TIHEG VTOSEIKVIOLY GPVNTIKY GLGKETION,
evld BeTikég Tipég vmodetviovy BeTikn cvoyétion.

Ov uetufintég (variables) mov ypnowomolobvial otV  wopodoo peAéTn eivar o1
OLYKEVIPMOES TV 80y ¢ mepoyng ot Papéa pérodha. Metald avtdv TtV £Th
uetafAintdyv vrobétovps O6tL dnpuovpyodvratl opicuéveg oxéoelg. Emnifov, vrobBétovpe omt
dnuiovpyobvtar  opoieg Kol peTal TV TOPUTOVE EQTE UETUBANTAOV KOL TG OPYUVIKNG
ovoiag. Ilpokepévor va dlamotobodv ot oyécelg petad TOV TUpUmdve PeTafAntov
yproponombnke 1 avdivon cvoyétiong (correlation analysis), vroloyicOnke o cvvieAesThg
cvoyétiong katd Pearson (Pearson correlation coefficient, r) pe tn ypfion oTOTIGTIKOD
nokétov StatPlus.

O1 ovoyericelg petod 10V e@td petafAnt@v ya myv edag] Codvn tov 0 — 15 cm

napovotdlovionl oTov TapaKkdto Tivaka cuayétiong (correlation matrix) (ivaxag 19):
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Hivaxag 19: Hivakog onoyitions yla tyy edapixy {dvy 0~ 15 cm.

Correlation Coefficients Matrix

Pb Fe Cd Zn Cu Ni Mn
Pb 1
Fe 0.05 1
Cd 0.01 0.65 1
Zn -0.48 0.1 0.51 1
Cu -0.16 0.79 0.96 0.43 1
Ni -0.25 -0.13 0.56 0.37 0.48 1
Mn 0.13 -0.12 0.45 0.79 0.23 0.29 1

H avayveoon tov nepanave tivake pog emtpénel vo ehéyEovpe Ty toyd tov vrobicsmv wac.
Onog mopatnpodue, vrdpyst 1woxvpt] cvoyétion otn edapikn Lédvn tov 0-15 cm petatd Cd,
Cu pe 1o Fe xat Tov Zn pe 7o Mn. To yeyovog avtd tovilel v npospdenon 1oV Tupandve
HETAAA®V oTnV emipaveln tov o&vudpoetdiov tov Fe kot Mn. Emniéov, Stomotdvovpe
1ovp1 cvoyétion petaéy Cu ko Cd.

O1 ovoyeticerg petald tov eQtd petafintdv yw v edagiky {dvn tev 15 — 25 cm

nepoLclCovTon oTov Tapakite mivake cuoyitiong (correlation matrix) (Iivaxac 20):

[ivaxag 20: Iivaxag cvcyétions yia Ty edagrct (dvy 15 - 25 em,

Correlation Coefficients Matrix

Pb Fe Cd Zn Cu Ni Mn
Pb 1
Fe -0.14 1
Cd 0.8 -0.28 1
Zn -0.08 0.82 -0.19 1
Cu 0.03 0.96 -0.12 0.8 1
Ni 0.22 0.81 0.12 0.61 0.95 1
Mn 0.22 0.83 0.28 0.84 0.85 0.82 1

Omnwg mapatnpodpe, vrdapyel wxvpn cvoyétion ot edagikr (ovn tov 15-25 em ota {edyn
petdriwv: Cd — Pb, Ni — Cu kar Cu — Zn. Teyovog mov tovilel v avlponoyevi mpoéhevon

tovg. H ovoyétion petadd tov Cu ko tov Ni, Zn, kabdg kot Cd — Pb avuikatontpiler v
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gouppoyn Amavong. Ta mapomdve Bopéo pETOAAN CUHUETEXOLV O OLAQOPES TEYVIKEG
Aimovong Onwg, o€ YNpkd oAAG Kot og opyovikd Mrdopata (koundot) (Alloway 1995).

H Betwkn ovoyétion pera&d tov Cd — Pb pmopel emion vo ogeiierar xor ce GAlovg
avBponoyeveic mapdyovieg Omwg kovoaépia oynubtey, AMmaviikd eloiov Kot eAaoTIKG
VTOKIVITOV.

Emnpdobeta, mapatnpeitat toyupr] ovoyetion tov Cu kot tov Zn pe to Fe kabdg kat twv Ni,
Zn, Cu, Fe pue 10 Mn. To yeyovog autd LIOJSEIKVIEL TV TPOCPOPNCT TWV TOPOTOVHD
pet@Ahov oty empdvele tov ofvudpo&ediov Fe kat Mn. H cvoyétion petald Ni — Fe
Stkenoroyeitar amd TV ELPAVIOT TOV GLOEPOVIKEMOVY MV KOLTACUAT®V ENIONG.

I'a v edapcn {ovn tov 0-15 cm dextn eniong yiverat n vmoBeon ywa ™ oyxéon petadd
opyavikng ovoiag kot poidpdov Pb (SOM vs. Pb = 0.81) evd o1 vmdroweg anoppintovrat.
Evd v v edagikn (ovn tov 15-25 cm, koki cvoyétion eppoviCeton petadd opyoavikng
oveing kot Tv Bapéwv petdiioy odnpov Fe (SOM vs. Fe = 0.79) kat yoikov Cu (SOM vs.
Cu = 0.76). Enopévag, and v aviivor cuoyéTions TV Topoaravev petafintdyv toviCetat o
oynuatiopds opyavopeteddikdv copmidkwy. Ta yovpud kot povAPikd oféa, onpoatifovv
oOUmAoKO  OWQOPETIKNG oTeBepdTNTHG [E TO TOPUmOVE MHETOAAX ovdAoya ME Tnv
niextpapvntikdma. O ndAvpdog oynuatiCer otabepodtepa copmAoKa o’ dTL 0 Gidnpog Kat o
yodkOg Kot yigwtd dev petaxtveiton edkoie otovg edu@ikd mpoidh. Zuvénewn autol &ival
CLOCMPELST] TOV gmipavelakd. Eva, o oldnpog kat o yoAkog oxnuatitouvv Aydtepo otobepd

CUUTAOKO LLE TNV OPYAVIKT] OVCTO Kl £TCT HETAKIVOUVTOL 10 EVKOAN.
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- LOUTEPUCRUTY, -

Zro mhoiow g pelémg adoroyinkay o1 mowTikol deikteg TV LOATVEOV Kol ESAEUKDY

nOpWV ™G naptoxﬁg HEAETNG.

H zeployn perémg amootpayyileton amd myv vmolexdvn tov Kneioood, v Aekévn

Ieprotepiov.

O erévbepog mpokTikG v3po@dpog opiloviag avomtéooetol oto Xohopd WCHHATH THG

vdporoywng Aekdvng cvumepriapBavouévov tov povddo omocddpwoong tov ABmvaikod

oyoTOA00v.

1o vnoygewr vepd mpoodiopicBnkav ov efng deikte: Beppoxpoocie, pH, Suvopikd

ofedoavayaynig Eh, Swahvpévo oduydvo D.O., niektpikn oyoypémroe (EC), oxinpdmzra,

oguavBpakikd, acPéoto, payvioto, vaplo, kiAo, yAmplodyw, Bsikd, vitpikd, uoQOPIKE
6vta, oibnpog, payyavio kot Bapéu pétadia 6mmg, kadpo, noALPdos, wevddpyvpoc, yohkdc

KO VIKEALO.

To KvpLoTEPE CLUMEPUCUATAE TOV TPOEKVLYAY UTOPOVY VOl SUVOYISHODY GTo TaPOKETO:

" To vepd tov mnyediov mapovcidfovy oyeTikd younréc cUYKEVIPOOE SOAVHEVMY
oAdtov (558 — 1036 mg/L) yapoxtnpiloviag T wg «yAvkd» vepd. ZeTiké vyniy oAkn
orxdnpétro, 12.5 g 36 "dH (Meppovikol Paduof cKANpOTNTOS) Kot YopakInpilovrol g
SKANPG vepd.

= O onpavrikétepeg vrepPhoelg tov opiov moowomrag pe Phon ty Odnyia g
Evponoixkig ‘Evoong 98/83 mapampobdvior ot vitpikd vta 89.2 mg/L kabic
cuvodeboviar kol and oysTikd vynAég ovyvkevipoosic PO (0.10 — 0.29 mg/L),
avTIKOTOTTPICOVTOG TNV EMBEKTIKOTNTA TOVG OTIG EMPAVEINKES &mdpdoslg (0oTIKO
poprio).

= To gupd @dopa cvykévipmoeg tov 16viov ClI° (35.5-283.7, us péon 166.67 mg/L),
Na'(14.3-110.7, pe péon 70.91 mg/L) ket tav SO4 (39.1-122, pe péon 88.65 mg/L).
Extog on6 myv enidpaon avBponoyeviv dpactnplotitev uropoby ve arodobobdy kot ot
diahvon vroletppotkdy efamopiticdv aAdTov TOL cVVLRGPKOLY EVTAE TV Neoyevdv
OYNHOATIGLOV.

= Téhog, moAd Tomikd mapovoldolnkay cvykevipdoeg petalikdy ototsioy vmépTepeg
1OV opiev moopémreg ™mg Odnyiag g Evporaikig Evaong 98/83. Ewdikdtepa, ot
cvykevtpmoelg Tov Ni oto mmyadio I11 o 116 vrepPaiver v opraxhy tunf tev 0.02
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mg/L. Ot ovykevipdoelg, Ttov Topomdve opeilovion  mpo@avdg oT0  TAOVGLO
OpPUKTOAOYIKMOG TEPIPAALOV, enl Tov omoiov Pépetat 0 arlovPruxdg vdpoopiag Kubdg
KOl otV gu@avior] tov odgpovikehovyov Kottaoudtov (cvykevipacelg Fe, Ni). Ot
ovykevipdoetg Tov Cd oto olvoro tev myudidv vrepPaiver Tnv opaxy T tov 0.005
mg/L (EU 88/93). Oco agopd oto Pb xatd mepumrdoeig (111, I13) Eemepvdve ta Opla
noopdmrag 0.01 mg/L (EU 88/93). H napovsia tov cuvdéetan kuplog pe Ye@Aoykols
TOPAYOVTEG OTME, TG UETOAAOPOPLOG OCLOEPOVIKEAIODYMV OPUKTMV, NG EVIOVNG
TOPOLGINS aPYIMKOD VAIKOD Kabdg Kat g opyavikng VAng. H mapovsia tng opyavikiig
VAng  elvon yapoxmpiotikn og AyvobBordooia mepifdiiovia, Neoyevh Wiunata. H
TOPOVCIC TOV OTO VEPO OTWE KUl GTO £00(POG OPEIAETOL KO OTIS MECELS avOpmTOYEVOY
dpacmprotitov (sEatpioetg Tov oynuaTeV) Tépa and To0VE YEOYEVELS TaPAYOVTES.
® AVOQOPLKO M TPOS TNV KATAAANAOTNTO TV VEPMV Yo avBpamivy ¥p1oT), 0TO GOVOAS
ToVg Kplvoviol akoTdAAnAd, kabmg dev amokAelovol Kot Ol ETPaVEINKES EMOPATEIS VO
emPBopovouy Kot pe pikpoflokd goprio.
= H ypnowydtntd tou, o ) dtatipnon tov tpdoivov Bewpeital meplopiopévn eav Angdet
udyn 1 VYNAN ETKIVEOLVOTNTO TNG CANTOTNTAG MOV euPavileTdl 6TO VEPO OPICHEVEOY
TYodLOV.
Zto mhaicte g epyaciog cvtig diepeuvndnkay edagikol oynpaticpol mov dopohy Toug
avidTeEPOVg  opilovieg avamTLENG TOL  CLOTNUATOS TEOV  VEOYEVQOV — TETOPTOYEVAV
oYNUOTICUGV NG EKTaong TG mepoyns épevvag. To cvotnupe avtd amoteAeital omd
ariovPlakés amobécels mov kKaAvTTOLY TNV mEdVY TEpoyn (apytihoapp@dn vikd, apuot,
KPOKOAOAQTOTES KOl YEVIKG pnyovikd iinpate Toikiing KokKopeTplog) Kut TpoEpyovial ond
™ peTaeopd kal andbeon tov VAKOV Sitfpwong tov veoyevay anobécemv tng Ao@ddovg
Lovng. Ztovg AOQOVG TNG OTEVAS TEPLOYNG EPEVVOG OAAG KOl TNG EVPVTEPTS UVATTUCCETAL 1
veoyeviG oslpd nuatoyevay METPOUATOV (evOAAUOGOMEVO GTpOMaTE Apvaiog (paong
napydv, apyilev kat yopptdv pe TopepPoréc KPOKUAOTUYMDV) .
Enopévac, to edaeikd deiypata to omoia avaiibnkoev, amrotelovviol amd yoAopd aovVOETO
VAIKG, OTO OToi0 PTOpOLV Kol ovanTLGGOVINL QUTE. Agv GUVIOTOUV OpOG £00QOG, LE TNV
avompn dapoloyiky] €vvoln. ZTo DAIKA cvTtd 0gv £X0VV EmBPAGEL 01 WAPAYOVIEG TNG
sdapoyéveong Onmg o xpdvog, o KAipa, n PAACTNON, TO TOTOYPUPIKOD AVAYAVQOL K.A.T.
[Tpokerrar dnhadn yia mpdcpateg anobécelg yaAapon vAIKOD.
AfohoydvTog To OQTOTEAECHOTO TOV £3AQOAOYIKAV ovoADCE®MY, TPOKVLITOVY To &€ENG

GUUTEPAG AT, Ta OTOla 0@opohV TNV TOOTNTA TOV £30QEV TOV TAPKOL:
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H unxovik chotaon yopaxmmpiletat guvoikny yi v avdmmoén tov Stapdépov ddv
devopokariiepyetdv Tov Tdpkov.

To pH tov edapdv eivor okelikd (pH: 7.6 — 8.5) amotehdvrog Seiktn vyming
TEPEKTIKOTNTOG 08 avBpakikd aoBéotio (CaCOs). H meprextikdto og CaCO; Bempeitan
M TEPLOPISTIKAG Oeiktng 1o v avantuén Tev devdpokailepysidy Tov TTdpkov,

O1 meprextikdTnreg CaCOs Eemepvolv 1o 10% oe ol 1o edapukd Seiypata. Emopévac,
xapoakTnpifovral 610 ouvoAd Tovg acPectoiya.

Ov wBuwitepo VyMAEG ouykeviphoslg avBpakikcod acPeotiov (CaCO,) mpodidovv v
yewAoywkr Tpogigvon tov. H xatavopn tov pe 10 Bdbog oyeddv 610 cuvord mapovotalst
ueioon pe 10 Babog mpogavig Ady® g mPoOcEUTNG KMOBESTI TOVUE GTNV EMPAVEL.
Emopévog dev éyovv mpohdfet va sxmhvbodv kot Statnpodv Tig vyniés cuykevipdoslg
EMLPAVELOKCAL.

H niextpucy  ayoypémra  kopaiverar peta&d 313 — 553 pS/cm.  Zuvemdc,
XapaxtnpiCovtar g un charodyo kot kpivovtal KoTdAAnAa yio MV ovamtvén Tov
d1apdpwv devdpokaiiepyeidv o Iapkov,

Zg YEVIKEG YPUMMEG, T Tmooootd vypaoiag efvor  yaunAd (6.3 - 12.9%).
Avukatonrpifovtag v Vmapén Enpdv mEPOdmV oV TEPLOY| TOV EMIQOVEINKGOV
OTPWUATOV Kath Tovg Oepudtepovg pfveg kal kat® eméktoon TV &EGVTANGT ToOL
1060010V TG drubéoiung vypasiog and ta puTd Vo ™ Swdikusio Tg suTHiciSiumvonc.
To £66en givor emapridg epodlacpéva Pe opyaviKY ovoin kol TAovG o aoPécTio Kat
cidnpo, cvvemdg pmopody ve oflomombovv. Ta wocooTd g opyaviKiS ovsiag
kopaivoviar and 0.5 gwg 2.7 %. Ta eddgn yevikd yopoktmpiloviar o¢ emaprmg
epodlacpéve o€ opyavikt ovaio, pe egaipeon To edapued detypa 2 mov yapakmpiletor g
PTOY0.

H katavopn g opyavikig ovoiog avéaverar pe 1o Pdabog, oe avrifeon pe ta yeopyd
£dapn, 6mov cupPaivel To avribero.

‘Exovv aitepa yapniéc cuykevipdoelg oe Toéikd — Bapéa pétaira (Cd, Pb, Ni, Cu, Zn,)
HE OMOTELECHA V& PNV TEpovoidfoval Kivduvol yia 1o guoikd mepiBailov (avamtvén
PUTIKAOV E18QV).

Xapoktnpifovtol and eAuppdg yopnAn TEPIEKTIKOTTN o8 Layyavio (Mn), yoixo (Cu),
vevddapyvpo (Zn). Eropévog amaitodv mpocbnkn 1oV kotdAnlov Mraspdtov yia my

EDVOTKT] avanTLEn TV devipmidmv ektdoswv tov ITdpkov.
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Amd ™ otatiotik enegepyocio tov mopandve petaPfintov ote efetacBivia edhen

amoppPEOLY TOL HKOLOVON CLUTEPAGLLOTA!

loyopn ocvoyétion vrdpyel ot edagikn {dvn tov 0-15 cm petagd Cd, Cu pe 1o Fe xat
0V Zn pe 10 Mn (mpoopdoron oty emedveln tov o&uudpolediov tov Fe kot Mn).
Emmdéov, dwamotdveral woyvpr| cvayétion petas&d Cu kot Cd. Avtd mpopavdg opeiietan
0TI TUPOVGIN, TOVG G TPOTHIEELS 08 AMTACHAT XN LUK ) OPYOVIKA (KOUTOOT).

Tt dagkn {odvn tov 15-25 cm vrapyet woyvpn cvoyétion ota {evyn petdiiov: Cd —
Pb, Ni — Cu ka1 Cu — Zn. H cvoyétion peta&d tov Cd-Pb avravaxhd tovg ovBpwmoyeveig
TOPAYOVTEG (KOVGEPLY QUTOKIVATOV, MTavTikd gAaiov kol ehaotikd autokvitov). Evd n
ovoyétion petaly Cu kor tov Ni, Zn, avrikerontpilel Ty ypnon tovs o€  EQUPHOYES
AMravone. Emmpdcbeta, mopatnpeital woygopn ovoyétion tov Cu ko tov Zn pe to Fe
kabog xut tov Ni, Zn, Cu, Fe pe 1o Mn. To yeyovog avtd vmodeikviel v tpocpdenon
TOV TEPUTGVE HETEALWV oTny empdaveln Tav ofvudpotediov Fe kot Mn. H cvoyétion
ueta&O Ni — Fe dikotoroyeitor and Ty LOAVION TOV CLOEPOVIKEALOVYMV KOITOOULATOV

eniong.

Eriong, eAéyybnke kol n vwdbeon dnuovpylag oyxEcemv PeTaild TV entd Papémv pHetdAiov

KOl TNG OPYAVIKNG OVCLOG.

Znv edagikn {ovn tov 0-15 cm dextn yivetat ) vadBeon Yo T oxéon HETaEDd opyaviKng
ovoiog ko poAbpdov Pb (SOM vs. Pb = 0.81) evd o1 vroioineg anoppintoval.

v sdagikn Lovn tov 15-25 cm, kol ocvoyftion spoaviletar petad opydvikng
ovoiog kot Tov Papéwv puetdilny cidnpov Fe (SOM vs. Fe = 0.79) ko yoikod Cu (SOM

vs. Cu = 0.76). I'eyovog mov tovilel T0 OYNUATICUO OPYAVOUETHAAMKOY GUUTAOKWV.
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L AEIFTMATOAHYIA YAPOXHMIKOQN ANAAYXEQN

HMEPOMHNIA: 22/07/2010
KQAIKOZ AEITMATOZX: I
DYZLIKOI & XHMIKOI Movada T pérpnonc oro vrabpo AvdhrTate emrpentd opro
IMAPAMETPOI pETpNONG aboLpov vepod
EE 98/83* WHO**
®epuokpacic vEpoy 8 213
Bepuokpucic aTUOCHUIPUS °c)
Haektpi] Ayoyiuétnto (uS/cm) 1298 2,500 -
T pH " 7.4 6,5-9.5 6,5-8.5
Ty Eh (mVolt)
ZKAHPOTHTA Bofpoi Zxlnpéryroc
mg/l CaCO, "dH °f

Ol 564 31.69

TTopodikn 331 15.12

Moéviun 233 16.57
KYPIA ETOIXEIA Luykévipoor o Zuykivipoon of | Zuykévipoen o Zoykévrpoon os mg/l

mg/l megq/] meq/l %

AcBéorio (Ca®) 94.4 4.71 33 100 -
Mayvijoio (Mg 80.3 6.60 46 50 -
Nérpwo (Na*) 68.7 2.98 21 200 200
Kdaio (K') 2.8 0.07 0.5 12 -
O&wvo avbpukikd (HCOy) 3204 54 42 B s
Xhoprotvya (C1) 127.7 3.6 28 250 250
@siikd (SO4) 136.2 2.83 22 250 400
Nirpucd (NO3) 72.6 1.17 9 50 44,3
AOIITA ETOIXEIA
Appoviakd (NH, ) 0 0,5 -
Nizp@dn (NO,) 0,5 -
Docpopixd (PO, ) 0.1 5,0 -
Bopio (B) 0.01 1,0 -
Bpauo (Br) 0,01 -
TTupitikd (S10;) - -
AIAAYMENA AEPIA
O&vydvo (0-) 4.4 57
Awoégidio Tov avBpaka (COy)
Ydpdleio (HyS)
OZEIAQEIMOTHTA
m&lwcn KMnOy
BAPEA METAAAA
Kaduto (Cd) 0.03 0,005 0,005
Kaooitepoc (Sn) - -
KoBdAtio (Co) - -
Moyydvio (Mn) 0.02 0,050 0,100
Morvpdog (Pb) < 0,01 0,010 0,050
Nukéhio (Ni) 0.22 0,020 -
Zidnpog (Fe) 0.1 0,200 0,300
Xakbdg (Cu) < 0,01 2,000 1,000
Xpouto ohikd (Cr-tot.) 0,050 0,050
Yeuddpyopoc (Zn'") 0.04 - 5,000
LZYNOAO AAATON (TDS) 870.6
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AEITMATOAHYIA YAPOXHMIKQN ANAAYXZEQN

HMEPOMHNIA: 22/07/2010
KQAIKOZ AEITMATOX: 112
GYLIKOI & XHMIKOT Movada Ty pérprong otoe Unabpo AvdrtaTe emTpEaTd 6pLu
IMAPAMETPOI pétpnong mhoLLon vEpo
EE 98/83* WHO**
Oepjlokpacic vepod (UC) 19.6
Ozppokpucio aTpdoPUIPOS c)
Hiexktpikn Ayoypdra (puS/em) 2,500 =
Ty pH . 6,5-9,5 6,5-8,5
Twn Eh (mVolt) 14.6
EZKAHPOTHTA BaBpoi Zxkapémyrag
mg/l CaCO; YaH °r

Ol 300 17.98

[Mopodikn 273 12.32

Mévyin 27.2 5.66
KYPIA ZTOIXEIA Zoykévrpoon | Zuykévipoon | Zuykévrpoon Zuykévrpoon o mg/l

o mg/l os meq/l og meq/l %
AcBéomio (Ca’) 95.2 4.75 41 100 -
Mayvijoio (Mg*") 20.22 1.66 17 50 -
Nézpio (Nah) 31.2 1.36 40 200 200
Kého (K 3.7 0.09 2 12 ==
Déva avBpakikd (HCOy) 268.4 44 46 - -
Xhwprovya (C1) 35.46 1 27 250 250
Osiikd (805 39.1 0.81 17 250 400
Nitpiké (NO3) 64.24 1.03 10 50 44,3
AOIIIA ETOIXEIA
Aupovigkd (NH, ) 0.01 0,5 -
Nitpadn (NO,) 0,5 -
Pooeopikd (PO) 0.1 5,0 4
Bapto (B) 0 1,0 =
Bpopio (Br) 0,01 -
[Mupitikd (Si0,) rs o
ATAAYMENA AEPIA
O&vydvo (07) 2.3
AtoEeidio tov avlpoka (CO,)
Y3pobewo (HoS)
OZEIAQZIMOTHTA
| Avaiwon KMnOy

BAPEA METAAAA
Kéduo (Cd) 0.03 0,005 0,005
Kaooitepog (Sn) = e
Kopdaitio (Co) - -
Mayvévio (Mn) < 0,01 0,050 0,100
MoivBdog (Pb) < 0,01 0,010 0,050
Nixkgho (Ni) <001 0,020 -
Tidnpog (Fe) 0.13 0,200 0,300
Xohioc (Cu) 0.02 2,000 1,000
Xpwuo ohiko (Cr-tot.) 0,050 0,050
Wevbdpyuvpog (Zn') <0.01 = 5,000
ZYNOAO AAATON (TDS) 556.19
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AEITMATOAHYIA YAPOXHMIKON ANAAYEZEQN

HMEPOMHNIA: 22/07/2010
KQAIKOZ AEI'MATOZX: I3
OYZEIKOI & XHMIKOI Movada Tiptj pérpneng oo Yrarbpo Avhrote emTpenTd opra
MAPAMETPOT péTpnong moGIon vEpoD
EE 98/83* WHO**
Ocplokpacio vepol (°C) 227
Bepuokpacic atpdooapag 0
Hlektpiki] Ayoyiuomro (uS/cm) 1216 2,500 -
Tih pH . 7.1 6,5-9,5 6,5-8,5
Ty Eh (mVolt) 16.6
ZKAHPOTHTA BaBuoi Zxinpotnrag
mg/l CaCO, dH °f
Orikn 560 31.46
Mupoducy 384 17.36
Méwviun 176 14.1
KYPIA ZTOIXEIA Loykévrpaon of | Zvykévipoon oe | Zvykévipoon o8| Zvykévrpoon oe mg/l
mg/l meq/l meq/l %
Aopéotio (Ca*") 111.2 5.55 38 100 2
Moyviioto (Mg®") 69.1 5.68 39 50 -
Nérpio (Na') 78.8 343 1 200 200
Kého (K*) 3.1 0.08 23 12 -
[O&wva avBpakied (HCO;) 378.2 6.2 44 - -
Xhoprotya (CI) 156.03 44 32 250 250
Osiikg (S04™) B 2.44 17 250 400
Nirptkd (NO3) 57.23 0.92 7 50 44,3
AOIIIA ZTOIXEIA
Aupeviard (NH.) 0.04 0,5 -
Nitpodn (NOy) 0,5 -
Paoceopiki (PO 0.29 5,0 -
Bépwo (B) 0.08 1,0 -
Bpapio (Br) 0,01 -
TMuprtixd (S10,) - o
AIAAYMENA AEPIA
O&vyovo (O3) 0.8
AtoEeidio Tov avipuka {COy)
Yépobewo (H,S)
OZEIAQXIMOTHTA
[Avérowon KMnO, [
BAPEA METAAAA
Kidpo (Cd) 0.04 0,005 0,005
Kagoitepog (Sn) i -
Kopditio (Co) - -
Mayydvio (Mn) 0.8 0,050 0,100
MouBdog (Pb) 0.13 0,010 0,050
Nikého (Ni) < 0,01 0,020 -
Tidnpog (Fe) 0.68 0,200 0,300
Xahkog (Cu) 0.02 2,000 1,000
Xpdpo oikd (Cr-tot.) 0,050 0,050
Wenddpyvpoc (Zn) 0.1 - 5,000
ZYNOAO AAATON (TDS) 869.2
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AEITMATOAHYIA YAPOXHMIKQN ANAAYXEQN

HMEPOMHNIA: 23/07/2010
KQAIKOXZ AEITMATOZX: 114
DYZIKOI & XHMIKOI Movada T pérpnong oto vobpo AvdrTaTe EmTPERTE OpLu
MMAPAMETPOI pétpnong nboipov veEpo
EE 98/83* WHO**
®eppokpacio vepou °c) 229
®eppokpacio aTpuécuIpos ()
Hlektpiki Ayoyiudtnta (11S/cm) 1162 2,500 -
T pH . 12 6,5-9,5 6,5-8,5
[T1p Eh (mVolt) 26.5
ZKAHPOTHTA Babpoi Zxinpémyrug
mg/l CaCO, "dH iy

Ol 560 31.46

[Topodin 229 10.36

Moviun 331 21.1
KYPIA ETOIXEIA Zuykévipaor) o | Luykévipoon o | Zvykévipoon og| Zoykévrpoon of mg/l

mg/l meq/l meq/l %

Aopéotio (Ca™) 104.8 523 34 100 -
Mayviiso (Mg”") 72.99 6 39 50 -
Nétpio (Na') 91.7 3.99 1 200 200
Kého (K) 5.4 0.14 26 12 -
Edvoio Kanidvrov
OLwva avBpaxika (HCO;) 2257 3.7 26 - -
Xhwptovya (CI) 191.49 5.4 38 250 250
Osiicd (80.5) 122 2.54 18 250 400
AOIIIA ETOIXEIA
Aupoviexs (NHy) 0.05 0,5 -
Nitpadn (NO; ) 0,5 -
Doceopikd, (PO43') 0.29 5,0 -
Bope (BY) 0.01 1,0 -
Bpwuto (Br) 0,01 -
[Muprtikd {(Si0,) - -
AIAAYMENA AEPIA
QEvyovo (0,) 2
Alokeidio tov avlpaxa (CO;)
Ydpoewo (H,S)
QOEEIAQZIMOTHTA
[Avérwon KMnO,
BAPEA METAAAA
Kado (Cd) 0.05 0,005 0,005
Kaoaitepog (Sn) - -
Kofaitio (Co) - -
Moayydvio (Mn) 0.04 0,050 0,100
MoruBdog (Ph) < 0,01 0,010 0,050
Nikého (Ni) < 0,01 0,020 —
Zidnpoc (Fe) 0.21 0,200 0,300
Xokédg (Cu) 0.01 2,000 1,000
Xpopo oako (Cr-tot.) 0,050 0,050
Weudhpyvpec (Znh) 0.05 - 5,000
ZYNOAQ AAATON (TDS) 992.83
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L AEITMATOAHYIA YAPOXHMIKON ANAAYEZEQN

HMEPOMHNIA: 23/07/2010
KQAIKOZ AEITMATOZXL: IT5
PYZIKOI & XHMIKOI Movada Twn pérpnong oto tnabpo Avarrara emtpsnTd dpro
IMAPAMETPOI péTpnong ndovwov vepod
EE 98/83* WHO**
@eppokpucia vepo ‘o) 203
@eppokpucic aTHOTOUIPUS ‘o)
Hisktpikn Ayoyiudtnta (1S/cm) 1885 2,500 -
T pH “ 7.3 6,5-9,5 6,5-8,5
T Eh (mVolt) 29.6
LZKAHPOTHTA Bafpoi ZxhypoéTirag
mg/l CaCO; ils] b

Oty 524 29.44

[Mapodixi 260 11.76

Mdvipn 264 17.68
KYPIA ETOIXEIA Zoyxévipoen of | Zuykévipoon ot | Zvykévipoon og|  Zoykévipoon ot mg/l

mg/l meq/1 meq/1 %

AcPéotio (Ca™") 168 8.38 54 100 s
Mayviao (Mg?) 25.73 2.12 14 50 -
Nazpio (Na*) 110.7 4.82 1 200 200
Ko (K) 4.2 0.11 31 12 -
Zivoio Kamibvrov
O&wva avBpoxid (HCO;) 256.2 4.2 27 - -
Xhmprolya (C1) 283.69 8 52 250 250
Octicd (SO5) 33.46 0.7 5 250 400
Nurpikd (NO3) 154 248 16 50 44,3
AOIIIA ETOIXEIA
Aupeviokd (NH 0.32 0,5 —
Nitpddn (NO;) 0,5 -
Dooopixd (POST) 0.16 5,0 -
Bapio (B) 0.15 1,0 -
Bpapo (Br) 0,01 -
Mupimikd (Si0;,) - -
AIAAYMENA AEPIA
O&vydvo (O;) 3.8
Atoégidio tov dvBpaka (CO,)
Yopobewo (H,8)
OZEIAQZIMOTHTA
|Avdkmcm KMnO,
BAPEA METAAAA
Kadpuo (Cd) 0.03 0,005 0,005
Kaooitepog (Sn) - -
Koféaitio (Co) - -
Mayydévio (Mn) 0.03 0,050 0,100
MélvBdog (Ph) < 0,01 0,010 0,050
Nukéro (Ni) < (0,01 0,020 -
Zidnpog (Fe) 0.16 0,200 0,300
Kakog (Cu) < 0,01 2,000 1,000
Xpapo orixkd (Cr-tot.) 0,050 0,050
Weuddpyvpog (Zn**) < 0,01 - 5,000
ZYNOAO AAATON (TDS) 1034.4
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AEITMATOAHYIA YAPOXHMIKOQN ANAAYXEQN

HMEPOMHNIA: 24/07/2010
KQAIKOZ AEITMATOZX: 116
OYEIKOI & XHMIKOI Movade Tipn pérprong oto draibpo Avdrare smrpenTd 6pra
NDAPAMETPOI péTpONS THG10V VEPOD
EE 98/83* WHO**

©eppokpasic vepob 9] 189
Ocepoxpacio aTpdécEUPLg {'c)
Hiextpkn Ayoypdéta {S/cm) 1779 2,500 -
T pH " 77 6.5-9,5 6,5-8,5

i Eh (mVolt) 55.4
EKAHPOTHTA Bafpoi Zxinpérnreg

mg/l CaCO, ‘dH 't

Ohike 640 35.96

IMapodixn 335 1512,

Mdviun 305 20.84
KYPIA ETOIXEIA Tuykivrpnon ot | LuyKEVTpwon of | ZoykEvTpoot) o€ Toykévrpoon os mg/l

mg/l megq/l meq/l %

AcBiatio (Ca™) 101.6 5.07 37 100 -
Mayvioto (Mg™) 94.48 7.77 i1 50 -
Nérpio (Na’) 14.3 0.62 1 200 200
Kéno (K9 4.9 0.13 5 12 -
Ofwo avBpaxkikd (HCOy) 329.4 54 40 - -
Xhiwprovya (CL) 212.77 6 45 250 250
@etikd (SO,7) 50.9 1.06 8 250 400
Nitpikd (NO3) 583 0.94 7 50 44,3
AOIITA ETOIXEIA
Anpoviaxd (NH:') 0.06 0,5 -
Nitpwdn (NOy) 0,5 -
Duoeopikd (PO43') 0.15 5,0 —
Bopo (B) 0.02 1,0 -
Bpouo (Br) 0,01 -
Mopimikd (8i0;) - -
AIAAYMENA AEPIA
QE&uydvo (O) 335
Awokgidro Tov avBpaka (CO,)
Yapobeio (HaS)
OEEIAQXIMOTHTA
|Avdlmcn KMnOy |
BAPEA METAAAA
Kadwo (Cd) 0.01 0,005 0,005
Kaooitepog (Sn) - -
KopdAto (Co) == -
Mavydvio (Mn) 0.03 0,050 0,100
Moivpdog (Pb) < 0,01 0,010 0,050
Nikéhto (Ni) 0.2] 0,020 -
Tidnpog (Fe) 0.16 0,200 0,300
Kakkog (Cu) < 0,01 2,000 1,000
Xpwpo ohxd (Cr-tot.) 0,050 0,050
\Wevdipyupos (Zn'') < 0,01 . 5,000
LZYNOAO AAATON (TDS) 865.5
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AEITMATOAHYIA YAPOXHMIKOQN ANAAYZEQN

HMEPOMHNIA: 24/07/2010
KOAIKOZ AEITMATOZX: 117
®YZIIKOI & XHMIKOI Movada T pérpnone 6o HYraibpo Avdhtata emTpenTd 6pro
IMMAPAMETPOI pETpNoNg mhaLon vepoy
EE 98/83* WHO**
Oepuokpacic vepon °c) 204
®eppokpacia atpdoguipog )
Hisktpik Ayoyipdtnto. (uS/cm) 1620 2,500 -
Twr pH i 7.5 6,5-9,5 6,5-8,5
Twn Eh {mVolt) 44.1
ZKAHPOTHTA BaBpoi Zxhypérnrag
mg/l CaCO, s ¢

Ohikr| 570 32.02

Mupodikry 260 11.76

Moéviun 310 20.26
KYPIA ETOIXEIA Lvuykévipoon ot | Zuykévrpoon ot | Zuykévipoon o Zvykévrpmon oz mg/l

mg/l meq/l meq/l %

AcBéotio (Ca¥) 147.2 7.35 46 100 e
Mayviioto (Mg**) 49.63 4.08 26 50 -
Nétpio (Na') 96.3 4.19 1 200 200
Kaho (K 8.3 0.21 26 12 -
[O&iva avBpaxikd (HCO3Y) 256.2 42 29 - -
Xiwprotya (C1) 205.67 5.8 41 250 250
Ostixd (SO 121.71 2.53 18 250 400
Nitpikd (NO3) 108.9 1.75 12 50 44,3
AOIIIA ETOIXEIA
Appovigkd (NH. ) 0.25 0,5 -
Nitphdn (NOy) 0,5 -
Pwogopixd (PO 0.11 5,0 -
Bopwo (B) 0.14 1,0 -
Bpapo (Br) 0,01 -
Muprtxd (Si0;) o= -
AIAAYMENA AEPIA
O&uyovo (0,) 4
Atoeibio tov avBpaka (CO,)
Ydpo6Beo (HaS)
OZEEIAQZIMOTHTA
|Avc'1?~.wcn KMnO, ]
BAPEA METAAAA
Kédmo (Cd) 0.02 0,005 0,005
Kaooitepog (Sn) - -
Kofditio (Co) = -
Mayydvio (Mn) 0.02 0,050 0,100
Molupdog (Pb) < 0,01 0,010 0,050
Nikédo (Ni) < 0,01 0,020 -
Tisnpoc (Fe) 0.14 0,200 0,300
Xakkog (Cu) 0.04 2,000 1,000
Xphpo okiko (Cr-tot.) 0,050 0,050
Yevddpyopoc (Zn’7) 0.03 - 5,000
ZYNOAO AAATON (TDS) 992.29
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AEITMATOAHYIA YAPOXHMIKQN ANAAYEEQN

HMEPOMHNIA: 24/07/2010
KQAIKOZ AEI'MATOZX: I8
DOYEIKOI & XHMIKOI Movada Tipi| péTpong oto Hroibpo Avdrare emrpenta 6pra
INAPAMETPOI HETPMIONG TOCLLOU VEPOU

EE 98/83* WHO**

©eppokpaaio vepol Jey 17.2

Beppokpacio aTHOCHUIPUS o)

Hiektpiki Ayoywdota (1S/cm) 1285 2,500 =

T pH " 7.4 6,5-9,5 6,5-8,5

Twyn Eh (mVolt) 197

ZKAHPOTHTA BabBpoi Zxhypotrreg

mg/l CaCO; "dH o
OhkA 418 23.5
MMapodik 3 17
KYPIA ETOIXEIA Xuykévipwen ot | Zvykivrpoon ot | Zuykivipoon og| Zuykivrpmen o mg/l
mg/l meq/l meq/l %

AcPéomio (Ca™) 101.6 5.07 42 100 -

Mayviiaio (Mg™") 40.3 3.31 28 50 -

Nétpo (Na)) 75.6 3.29 27 200 200

Kaho (K1) 124 0.32 3 12 -

O&iva avBpaxika (HCO;3) 372.1 6.1 51 - -

Xioplotya (CI) 120.6 34 29 250 250

Bsiixd (SO4™) 76.6 1.59 13 250 400

Nupikd (NOq ') 48 0.77 7 50 44,3

AOIIA ZTOIXEIA

Appoviakd (NHy ) 1.11 0,5 -

Nitpddn (NO,) 0,5 -

Poopopixd (PO) 0.14 5,0 =

Bopto (BY) 0.01 1,0 -

Bpwuio (Br) 0.2 0,01 -

IMuprmikd (8i0,) — =

AIAAYMENA AEPIA

O&vyovo (O;)

Awéeidio tov avBpuka (CO2)

Y pdeto (H,S)

OEEIAQEZIMOTHTA

Idekmm] KMnOy4 _[

BAPEA METAAAA

Kadpo (Cd) 0.06 0,005 0,005

Kaoaitepog (Sn) - -

Kopalno (Co) = -

Mayydvio (Mn) 0.01 0,050 0,100

MaiuBdoc (Pb) < 0.01 0,010 0,050

Nikgho (Ni) < 0,01 0,020 -

Tidnpog (Fe) 0.01 0,200 0,300

KoAxdc (Cu) < 0,01 2,000 1,000

Xpiyno oiiko (Cr-tot.) 0,050 0,050

Yenddpyvpoc (Zn'h) 0.01 - 5,000

LYNOAO AAATON (TDS) 866

164




¢91

9 T'SLT T'0er  [TE €9 15 9'/z [8'8- 8P #'0T §'1Z 91 [9FT0T 2013
9'g gttt 9/ L't v 6LL [P L'0- T 6'8T |5~ 9'ce  [z'1 6% LT €T €1 6 6'910T "WINIV
'S q|T'sLT 6'SS (47 Sy 'S |2 61 T2 1€z |T'e- 9'cE  [9'T Ll 6T 8LT  |pT 2T 974101 ‘W3ON
6'9 g/£°0TT 6'6% 3 9'g 999 g€ Z9 9'C 68 S'T EE ST L1t e v’z ST 6'9T [2°LT0T "1I0
L9 alvv G'ET JA 8'S 9'vS |T'¢ £°0T z S'vE |19 96 [g'T 98T [¥'T T4 T z'ze  [evioT ~Lu3z
¥ L dl6'1zZ [ T 8'S 85y 9T 9T 8’1 VS (SR} £F T 6T [17 L1 (21 Z9¢ [STT0T 1AV
T/ 8|9t L6 T'1 9 L¥y |S'T (R4 6'Z 8 £ 2t 1 68T [TT 8'1€ T £'9z  [1107 ‘VAOI
€5 alt'6T 8°0T z v 8Ly (971 €11 44 T9¢ |£ 2 i 9T 11 £'6Z (80 St¥Z  |1°2T01 ‘NAOI
'S vaie'LE 8'0¢ 1€ Z'0T1 795 [9°T 89 8z 91 |p'T 6€ T'T 81T |9 6vZ €T S61  [€10T IV
€S va|z'ss 9%z 6'€ LpT 9'%9 |51 't z 7’5z [8T- o€ I 5°L 9T PE6T €T T'+1  [9°¢T0T “duy
L9 a//€ TEY Sy LTT TTL |2 8'0- LT Tz |£- 9z T S 61 9FT €71 01 T'ST0T "LdVI
S'9 4(5'89 #'1S L'y Sy LvL |bE 2'e- [4 6'8T [2°8- Az 9’ 4 STT |91 8L €'9101 -ET
99 g[8'8¢€T 0L L'y R 99, €T £~ 9’1 LLT |8'8- 44 I €€ €T 61T [T ¥L EAT NVI
o B | g - 2 2 . - . m. = B ZINHW

o i i P ] 5 Qg -] o az o T 2 Zm a o Q =] n Y Qq

358 28383 <8 "3 |3d i 1237 |27 23832 @3 (22 P a2 P 22 |z |e93

W.mg. M.BDXO m.n. .mu z 3 =3 x.>3 = d g =3 > < > 3 ™ = d - Wm = w.hm

ecd g3i@Ey  [FE 8¢ 53 SE @3 |55 [Bedii PBE 5F F 152 B 53 £ [5cE

538 “SE[F & A |ag |3 £ E=e |8 <EESE £ 8 T BT § B g33

3 B 8 n 3 3 3 LR

Z013A #5010DdAn Do TITZVAIOWCIO
izXo bozw

(L66T — 9561 Sogordan) [, v1adyQ0yid N Sorigoro Soxiioyodmzizn — amazoese lopg lnlovornnryy ;g7 Souvarry




991

9's 9'sTI|  ThTb FE £19 i 782 g's-|  sp £71 52z 9T sror| X044
gy va 9] Te9 Ly zel T 91 ¥ 1} §'61 V- oz 1 89 st el et ecor|  reger| WMV
o] wval ostr|  e8s £y ggl v 81 9 81| vee 0| 98z 1| 86 o1l et et e weror] WION
95| vd 1os|  9zs e gy 1'99 z 6L z| o6e 9y  z8e »'1|  peT o1l eezl et ver| szror] MO
g's| g pys| €T 8'1 sy g5 81 9Tr 81| sve '8 8¢ {IA: 1| zeel o1 ezl ooy AR
99 vg g'cz 9 2T vl sy w1l st v'1  sg| el oep il oz 1| zee]l v g errer| 1AV
£ ve ov g's 2T vl veyl  TI ror z1| e8¢ v1|  sb 60| 80z | ewel @ gel oy
b's  UN s'se| 901 2z 6gl oy 91|  9er 91| 6'9€ 6| ovp rol  zsr z1 T t| 9szl gszrop] NAOT
sl wn Lrve| LT 3 el e88 ¢ 6 L1 e 9 6¢ 7| €T 9'1 9z 60 c0z] veton VW
es| N ovz| 80 6'€ p's| 219 91 vy 91| 65z zo| o I 9% 01| zoz ¢1 est rveror] 9UY
To| va soe|  Lov vy R A L0 1 vzl 9e] 8oz 1 29 g1 st 1z wster] YW
o] va z9s|  rov L'y Ty e z £ z| 961 zs|  s'se PT 'S 61| ser| «1 e eoror] 9P
95| vd 8601  6'95 8'v gg| sve| 1z o 91| 621 g5 71z el s et szil  zr e8| cct0 Ayl
L2 | @3 g I - 5 naz |a e g 5 s = _ m. _ 235 ZANHW
gpS 225183 k3 |93 13 2 B3% 8¢ |z3¥se (3% B2 [ BB P |32 |z |es:
"88 35T |2 1P BT 3% esf g% B kBT £ B5 5 87 853
° " = 5 = n 88
IO13A 7oplondAn Do 2IIIVAIIONWdIC

LonesXo bozp

(2661 — 9561 Soeordaun) ¢r;s 1010) Sorgpio Somiloyodmzizn — amazrioese hopy lpnloyerndyy 7 Soxoaff




