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ZUyxpovec Taosic orn Alaxeipion
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Zﬁpcpaiva HE NpooPaTa oTolxXEia, Aoyw TnG avgnong Tou Babuou peiwong
TV UdaTIKOV anoBEPATWV CUVENEIa TNG CUXVIG ENPaviong TngG Enpaciag,
(PAIVOHEVO TO ONoio Td TEAEUTAiIA Xpovia AapBavel xwpa OAo Kal nio ouxvd

a) TouAaxioto 17% Twv Eupwnaik@v NEPIOX®WV ENNPEACTNKE aANO TNV
EANAs1wn vepou.

B) H EniTponn avapeével NEPAITEP®W £EAVTANCTH TWV USATIKOV NOPWV OTNV
Euponn £(pPOOOV OUVEXIOTEI TO (PAIVOHEVO TNC &NPaciac OCUVENEId TWV
KAIHATIK®OV HETABOA®V.

v) EvraTikonoinon TnG enavaypnoigonoinong TV ENEEEPYACHEVMV UYPWOV
aoTIK®V anoBARTWV.

0) AvakTnon OpeNTIK®WV Kal AAA®WV UNOnPoiovI®wY, YEYOVOC nou 6a auinoel
TN BiwoipornTa Tov WWTPs.



ZUOTAON TOV ENEEEPYACHUEVMOV UYPWOV
anoBANTwv
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Ta TeAeutaia xpovia unnp&e Heyalo evoiaPEpov anoO NAsUPAC TWV
EPEUVNTWV YIA TNV AVAKAAUWN VE®V PUNAVTOV EKTOC TWV YVWOOT®OV BAPEMV
HETAAAWYV, KA.

‘ETO1, avakaAu@pOnkav noAudpiOHEC OUCIEC NMPWTNC MNPOTEPAIOTNTAC, Ol
onoie¢ oupnepiIAapBavouv BIOKTOVA, VYVEWPYIKA @ApHAKaA, HETAAAQ,
noAuapwuaTikouG udpoyovaBpakec (PAH) kai  noAuBpwpIoUXOUG
BioeBuleoTépeg (PBDE), yvia TIG onoiec¢ €xouv RN kabopioTei npoTuna
(standards) nepiBaAAovTIKNG NOIOTNTAG.

TeAeuTaia £xouv evronioTei 15 eninA€éov oucie¢ nou nepIAappavouv
(PAPHAKEUTIKA NPOIOVTA Kal S1a0naoTEC EVOOKPIVAV OUTIMV.

(€xel ONUOOCIEUTEI OXETIKN £pYACIA O OUVEPYAOIA HE EPYAOCTNPIO TOU EEWTEPIKOU)



H kataoTaon orn Meooyeio...(1/2)

&/ Desalination and Water Treatment 53 (2015) 2015-2030
www.deswater.com February
O doi: 10.1080/19443994.2013.860632 'Layx!g:‘vifgaqlx;ls G reece
Table 1
“" Current status in wastewater treatment, reuse and research in some Annual water con sumption ,f’I'ECIU.iI‘EI’I‘lEI"lL‘% in Greece [66]

mediterranean countries

D oz Mincenfis s kot e o om0 P20 Distribution of water onsumption

Prodromos H. K()ul’«)ula]%isg, Soterios P. V’arnaxgash ' Cnnsumptlnn hm ,/JFEEII' PETCEHt
[rrigation 6,833 83
Animal husbandry 105 1.3
Industry 158 2.2
Public use (potable) 1,045 13
Other uses 100 1.2
Total 8,241 100.00

Israel

Table?

Main water sources (MCM year) in Israel according to the period of 1993-2008 (approximate values-adapted from the
official site of the Water and Sewage Authority of Israel)

Sea of Galilee (via
Water source  the national carrier)  Coastal aquifer -~ Mountan aquifer ~ Wester Galilee and Karmel  Tofal
Natural supply 580 310 360 170 1420
Losses %5 15 $ 3 120

Net availability 55 29 315 135 1,300




H kataoTaon orn Meooyeio...(2/ 2)

Cyprus
Italy Ay

Table 5 \ '\S';‘ Effluent quality characteristics included in disposal

Water respurces facts and water uses of surface water and

permits for sewage treatment plants above 2,000 PE [30] j
groundwater [30]
No. TParameters for treated effluent Maximum limits "\
Quantity ey |
Water facts (Mm™) 1 BODs (mg/L) 10 mg/L
2 COD (mg/L) 70 mg/L
Water corresponding to the total surface of 2,804 3 Suspended solids (SS) (mg/L) 10 mg /L
the government controlled area 4 Conductivity (uS/cm) 2,200 puS/cm |
Inflow (surface and groundwater) 280 5 Total nitrogen (TN) (mg/L) 15 mg;’L'
Annual loss of water to the sea as a1 6 Total phosphorous (TP) (mg/L) 10 mgfL“
groundwater seepage 7 Chlorides (C1) (mg/L) 300 mg/L
Water use 8 FOG (mg/L) 5mg/L
Average annual surface water used for 35 9 Zinc (Zn) (mg/L) 1 mg,"Lm
irrigation 10 Copper (Cu) (mg/L) 0.1 mg/L
Average annual surface water used for 21 11 Lead(Pb) (mg/L) 0.15 mg/L
domestic use {after treatment) 12 Cadmium (Cd) (mg/L) 0.01 mg/L
Average annual surface water used for 9 13 Mercury (Hg) (mg/L 0.005 mg/L
recharge 14 Chromium (Cr) (mg/L) 0.1 mg/L
Groundwater extraction 146 15 Nickel (Ni) (mg/L) 0.2 mg/L
Groundwater used for agriculture 120 16 Boron (B) (mg/L) 0.75 mg/L
Groundwater used for domestic purposes 26 17 E. Coli 50 E.Coli/100 mL
18 Eggs of intestinal worms Nill
19 Residual chlorine (mg/L) 1 mg/L™"
20 pH 6.5-8.5
"For discharge in sensitive areas and into the sea maximum level
10 mg/L.
“For discharge in sensitive areas and into the sea maximum level
2 mg/L.

"For discharge into the sea maximum level (.1 mg,/L.

““For sensitive areas and discharge into the sea 0.5 mg/L.



ETniola {nTnon vepou kata katavaAwTikn xpnon (hm?3)

Etqowa {itnon vepov KoTa KOTAVEAMTIKTY yprion (hm3)

105,4
6833,4

1045
0 Apdecuon
B KtnvoTpogia
158,1 O°Ydpeuon

O Biopynxavia
B Aoitrég




H enavaxpnoiponoinomn UuypmvVv AOTIKWV AUHATOV
yia apdeuon EKTACEWV ANOTEAEI GNUEPA KA NPAKTIKN
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c Oa oupPalAel oTo Gueco pEAAOV

oTnv AVTIUETONION xai oTnv EAAYioTonoinon

Tov NEPIBAAAOVTIK®WV NPOBANHATWV
Nou NPOKUNTOUV ano Tnv 01a0son EKpowV AUHATOV

Ot YEPOAiouc KAl udATIVOUC ANOJEKTEC.
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Enavayxpnoigonoinon - Ekpoéc Yypwv

21ic HRA.(npoogpaTa oToIxXEia)

AnoBANTWV o€ AAAEC XWPEC

—\ " N e

——— —

a) WWTPs: 16,400 duvapikoTnTag 155 x 106 m3/d ,
B) ‘Epya snuvuxpnqlponoinon%: 1500 nou enavaypnoigonoiouv

Y)

6,5% TV ekpo@Vv (10 x 10° m3/d) pe CIflEI]O‘I"\_SO/o ava £1og,

¥|_J 100G otnv KaAipopvia, Tnv Apifova, T PAOpIVTA KAl TO
£&0C.

KaAipopvia: Enavaxpnoiponoiouvrar  860Mm3/yr

20% TOV ENEEEPYACUEVOV uypmwv anofAnTwv

(4300Mm3/yr) ka1 npoBAeneTal va dinAaciacOei To 2025.

IopanA _ _
450x 10 m3/yr (75% Twv ekpowv anoBAnTwv).

Ionavia _
400x10°¢ m3/yr (au&non 3-4%/yr).

AuoTpaAia e
Auénon 5% ava €ToG.



AuvaToOTNTEG
Enuvaxpnmponomonq

~ Eivai T(svovoc; OTI HOMECB n'ru £¢_ nou acpopoui?--farmf
aglonoinon Tov EYAA gxouv |£9vcoq |.I£R£Tl‘|9£l, onwg:

M£6060| snsﬁspvaolaq Kal TEXVOAOYIO TWV AKATEPYAOTWV |
va anoBANTwV yia TRV napaywyn kara 1o duvarov EYAA °
NG NOIOTNTAG KAl EAAYXIOTONOINCT TWV KIVOUVWV.

M£0odo1 anoAupavong XICI TNV EEO0UBETEPWON TWV NaBOYyoOVmV
lepoopyavmpwv Kal EAayxioTonoinon TmvV Kivouvwyv o€ Bapog
™G {wNG TV avlpwnwv kai Tov {owv, aAAd kal Tou
nepif a OVTOG.

M£Oodo1 epappoyng Twv EYAA kata Tnv apdeuon Twv
KAAAIEPYEIOV.

AoTikn aglonoinon Twv EYAA yia TRV apdeucn TWV NApK®OV
TWV HEYAAOUNOAEWV Kal TWV SEVIPOOTOIXIWV, TO MAUGIHO TOV
OpOoHmV, TOV KaABAPIOHO TWV ONHOCIMV TOUAAET®WV, KA.
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BioAoyikoc KaBapiouoc Iepac MoAnc
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BioAOYIKOC KaOapIOHOC
EYKaTAoTAOEIC

AIAXEIPIXH AITTIOBAHTQN MSc ( ~~ EAAHNIKO ANOIKTO MANEMIZTHMIO

XXOAH OETIKQN EHIXTHMON KAI TEXNOAOI'TAX HELLENIC OPEN UNIVERSITY



BioAOYIKOGC KaBapIOHOC
EYKATAOTAOCEIG

GEZZAI\ONIKH ArPINIO

AITQAIKO

AIAXEIPIXH AITTIOBAHTQN MSc ( ~~ EAAHNIKO ANOIKTO MANEMIZTHMIO

XXOAH OETIKQN EHIXTHMON KAI TEXNOAOI'TAX HELLENIC OPEN UNIVERSITY
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Pon npoc TeAIkO oTadio
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ATAXEIPIZH AITIOBAHTQN MSc
XXOAH OETIKQN EHIXTHMON KAI TEXNOAOI'TAX

EAAHNIKO ANOIKTO NANEMNIZTHMIO
HELLENIC OPEN UNIVERSITY




TeAIKOC AnOdEKTNG ENEEEPYACUEVOV
AULATWV

Bonqu Baplapq- I'ITI] I10|.|6q EupwTag

EAAHNIKO ANOIKTO NANEMIZETHMIO
HELLENIC OPEN UNIVERSITY

ATAXEIPIXH AITIOBAHTQN MSc
XXOAH OETIKQN EHIXTHMON KAI TEXNOAOI'TAX




MANEMIZTHMIO IQANNINQN

TMHMA AIAXEIPIZHZ NMEPIBAAAONTOZ KAI ®YZIKQN NMOPQN (ArPINIO) 2010
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YNEY®YNOZ: AP. IQANNHEZ KAAABPOYZIQTHE, ETrikoupog KaBnynTig—e— . _— Aalls.
AIA ZHTOYMENA AMANTHZEIZ
1 AKPIBHZ OEZH TOY B.%Z. - TEQIPA®IKEZ
YYNTETATMENEZ ©¢éon MmouTog, ekBoAég Mopvou, Ap. Xaptn 6216/1 (1:5000)
2 ETOX AHMOMPATHZHZ
3) ETOX AEITOYPTIAX 2001
4 AMNOAEKTHZ EKPOHZX (AKPIBHX ©OEXH - TEQIPADIKEX
YYNTETATMENEZY) BaAdooiog xwpog aTig ekBoAég Tou Mépvou TroTapol
5 ENAAAAKTIKOZ ANMOAEKTHZ TTApaKeipevn TAQPOG ammooTpdyyIiong
6 MOZA METPA MEZA XTH ©ANAXZA EKTEINETAI O
ArQrox 200
7 MOZO EINAI TO MHKOZ TOY ArQroy Arno 1O B.z. EQX
THN OANAZZA 450
8 AYNATOTHTA ENANAXPHZIMOMNOIHZHZ oxi1
9 MAPOXH ZXEAIAZMOY 25000
10 EIAOZ EME=EPTAZIAZ B' BaBuia
11 EME=EPTAZIA INYOZ apudATWON
12 AMOAEKTHZX IANYOX XwpaTtepn
13 OPIANIKO ®OPTIO ANA HMEPA (BOD/COD) 200-210 mgr/It
FINETAI ENANAXPHZIMOTOIHZH TON
14 ENE=ZEPTAXMENQN AYMATQN ZTH FEQPTIA i AANAEX
XPHZEIZ; oxi
17 KOXTOX META®OPAX THZ AAZMNHZ ANA ETOX 10000 eupw
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ZHTOYMENA

ANMANTHZEIZ

-

YMAPXEl EPFAZTHPIO ANAAYZEQN

YMAPXEI MPOrPAMMA ANAAYZEQN
TQN XHMIKQN ZTOIXEIQN TQN
AYMATQN (MEPIFPAYTE TO)

NAI > Je

E&éraon BOD g10650u , avdAuon vepou e1I06dou

YMAPXEI MPOrPAMMA ANAAYZEQN
TON ZTOIXEIQN THZ AAZIMHZ
(MEPIrPAYTE TO)

[0)(

YMAPXOYN ANAAYZEIZ
MIKPOBIOAOTIIKOY ®OPTIOY

NAI (Faecal coliforms, Coliforms, streptococcus

METPOYNTAI Ol ZYTKENTPQZEIZ:

Viruses
Salmonellae
Feacal coliforms
Protozoan cysts
Ascaris eggs
Trematodes

METPOYNTAI Ol NAPAMETPOI:
pH, SAR, HAekTpIKN) aywynuéTnTa
MakpooToixeia (Ca, Mg,K,P,N)
IxvooToixeia (Cu,Zn, Al, Ni,Cr)




. UETE@POAOYIKOV & .~ Y,

O AenTOUEPNC NPOTDI0PICHOC TWV:

® yewAoyikwv

S sd'aqovoleaw NApauETP@V

l EnITpENEI

TNV acPpaAn enavaypnoipgonoinon
UYPWV AOTIK®WV AUHATOV

O€ EKTACEIC OTA AOTIKA KEVTPA,

o€ npoBAnuarika £dan, aA\a kai

o€ KaAAIEPYEIEC.



KaTnyopieg enavaxpnoiHonoinong:

CEIIK&I Auuara unqpoﬂ;v va xpnoiponoinouv:

B

Ta uypa

.~

—~—
——

1.y1a TRV APOEUOCT YEWPYIKDV EKTACGEDV

2.yia TNV apdeuon Toninv Kal XOpmwV avayuxXnc

3.YIa TOV EUNAOUTIOHO TOU UNOYEIOU USPOPOPOU
opilovTa

4. yi1a BIONNXAVIKEG OpaACTNPIOTNTEC

5.VYid TNV NPOOCTACId, AvanAdon CUYKEKPIMEVWOV
NPOBANHATIK®OV NEPIOXWV

6. yIa NnuponpooTacia oTa acTikd KevTpa &

7. Na epapHOYEC EVTOC TOV ACTIKOV CUYKPOTNHAT®WV

(Asano, 2003), (Maeda et al.,, 1985), (Kalavrouziotis et al, 2007).



Mia apiotn emAoynl Twv KATAMNAwWV €KTAOEWV, OMoU Ta uypd
ene€epyaopeva aoTika Aupata TeAika 8a xpnoiponoindouv npoUnoeéTsl
TNV aaonomon TOUC JME sEaccpa)\lon KaTtaAnAwv yso)Tsxvmwv
Kp|1'r|p|(o\£ ; o

>TA “KpITAPIA oupnepIAauBavovTal K)\luaIIK.q ~Kar-: uaTswpo?\berq "

dedopEva TNEG NEPIOXNC ONwc:

1. TO UWPOC TWV KATAKPINVNOUATWY,

2. n Beppokpaoia,

3. 0 apiBuoc , n dlapkeia kAl n evraon Twv BpoxonTwoewy,

4. ol TINEC TNG €EATHIONC Kal O1anvonG.

5. YEWAOYIKG Kal udpoAoyika dedopeva onwe UYOUETPO, avayAupo,

kAion, NETpwaA, dlanepaToTNTa, OE0EIC CUYKEVTPWONC EMIPAVEIAKOU

vepou

Aedopeva yia TIc 1010TNTEC ToU £dAPOUC ONWG:
N MNXAavikn cuoTaon
N aywyiuoTnTa, oToIxeia dounc, uypaoiac kal nopwdouc Tou £5APOUC

-

N eVaAAGKTIKN IKAVOTNTA TWV KATIOVTWY, N NEPIEXOPEVN GE AUTO OpYavikn

ouaia, To pH kal o1 cuvoAikec nocoTnTeC N kai P

(Kalavrouziotis et al., 2004)

—



[eipapaTikd oTIC BEPUOKNMIAKES eykaTaoTaoelc Tou MavenioTnpiou
Iwavvivwv oTo Aypivio, kaAAiepynbnkav Ta:

Allium cepa , Lactuca sativa, Brassica oleracea var. gemifera, Brassica
0/eracea vaﬁ//ta//ca Brassica O/eracea. var. capitata o€ n)\r']psq oxéﬁlo onou:

C'} \ "

P

(PUTCI ap6£UTr|Kc1v UE uypd snsEsovaousva Apata ano Tov Blo)\oleo
KaBapiopo Aypiviou kai MegoAoyyiou

(PUTA Nou apdeUTNKAV PE KAVOVIKO VEPO APOEUCNC
(Kalavrouziotis et al, 2005, 2008,2009,2010)

MeTpnOnkav oAa Ta NoIoTIKA XapAKTNPIOTIKA avagpopika LE:
Electrical conductivity,
SAR, pH, Ca, Mg, Na, Mn, Cu, Zn, Cr, B, Fe, As.

Tpeic eBOOHADEC HETA TNV PUTEUOT Kal KAAAIEPYEIA TOV
Aaxavikwv eAneOnoav deiypara e3a@OUC K TWV NEIPAHATIKOV
TEHAXIMV KAl PUTIK®OV €100V (PUAA®V Kkal piIlwv), kKaBwc eniong
Kdl OTO TEAOG TNG KAAAIEPYEIAC.

'OAa Ta aveTEP® deiypara avaAudnkav avagopika HE TIG
CUYKEVTPWOEIC TOUG O€ Bapea HETAAAa.




Element Recommended Remarks

maximum
concentration®
(mg/l)
Li Lithium 2.5 Tolerated by most crops up to S mg/l: maobile in soil. Toxic
to citrus at low concentrations (<0.075 mg/l). Acts
similarly to boron. ;_),,/f
Mn" Mangancsc 0.20 Toxic to a number of crops at a few-tenths to a few mg/l, S, |
but usually only in acid soils. '.\
Mo Molybdenum 0.01 Not toxic to plants at normal concentrations in soil and S
water. Can be toxic to livestock if forage is grown in soils
with high concentrations of available molybdenum. 2
Ni Nickel 0.20 Toxic 10 a number of plants at 0.5-1.0 mg/1; reduced ‘1
toxicity at neutral or alkaline pH.
Pd Lead 5.0 Can inhibit plant cell growth at very high concentrations.
Sc Sclenium 0.02 Toxic to plants at concentrations as low as 0.025 mg/l, and
toxic to livestock if forage is grown in soils with relatively
high levels of added selenium. Essential element to
animals, but in very low concentrations.
v Vanadium 0.10 Toxic to many plants at relatively low concentrations.
zn" Zinc 2.0 Toxic 10 many plants at widely varying concentrations:
reduced toxicity at pH =6.0 and in fine textured or organic
soils.

Source: Adapted from Avers & Westicot (1985): Pescod (1992).

* The maximum concentration is based on a water application rate that is consistent with good
irrigation practices (5000-10 000 m*/ha per year). If the water application rate greatly exceeds this,
the maximum concentrations should be adjusted downward accordingly. No adjustment should be
made for application rates less than 10 000 m’/ha per year. The values given are for water used on a
continuous basis at one site.

; Synergistic action of Cu and Zn and antagonistic action of Fe and Mn have been reported in certain
plants species® absorption and tolerance of mectals after wastewater irrigation. If the irrigation water
contains high concentrations of Cu and Zn, Cu concentrations in the tissue may increase greatly. In
plants irrigated with water containing a high concentration of Mn, Mn uptake in the plants may
increase, and, consequently, the concentration of Fe in the plant tissue may be reduced considerably.
Generally. metal concentrations in plant tissue increase with concentrations in the irrigation waiter.
Concentrations in the roots are usually higher than in the leaves (Drakatos, Kalavrouziotis &
Drakatos, 2000; Drakatos ct al., 2002; Kalavrouziotis & Drakotos, 2002).



ZUCOOWPEUON OpeENTIKWV KAl BAPEWV HETAAAWV. ’
2e €0apoc, nou KaAAiepynOnke pME MnpokoAaq,
BpEONKE OTI N CUCOWPEUCT TWV OPENTIKWV OTOIXEIWV
P,kai Zn ka1 Bapewv peraAAwv (Cd,Pb) HE TNV
epappoyn Twv EYAA, yia Tnv apdsucn Tou unown

AaxavikoU, NTav HECA OTAa O0pPId TWV EMITPENOHEVMV
ENINECWV.

H cuoowpeuon TV BPENTIKWV OTOIXEIWV OTO £0A(POC
eEaopalioe pia oTabepn pon OpenTiIKWV yia TNV
avanTtuén Tov PpuUTOV.



2yx£on Tou Asiktn PunavTtiknc ®opTtionc (PLI) pe Tov
Napayovra Merapopac (TF) kail ge Tov NMNapayovra

2ZuykevTpwong (CF), uno Tnv enidpaon TnG IAUOG
2 <\~ < - W X l,_-."f o

— P

e ) -~

e ———

H 1AUG TOU BiloAoyikoU kKaBapIGHOU TWV Aupéli;(:)\f )(.phzl'lponOIEiTal £
Kal NoAAd Xpovia ¢ opyaviko Ainacpa kal e3aPoBeATIOTIKO.

H IAUC nEpa ano TIC OETIKEG ENINTWOEIC OTO £0aPOC KAl OTA PUTA,
HNopei va &xel kal ToEika anoTeAEopaTa, OeOOHEVOU OTI NEPIEXEI
Bapa peTaAlAa.

Makpoxpovia Xpnon TnG IAU0OG CUHBAAAEl OTN CUCOWPEUCT BapEwV
HETAAA®WV OTO £€3a(OC NPOKAA®WVTAC TNV pUNAVON Kal TO&IKOTNTA
oTa puTa, ennpealovrac SUCHEVWC TNV avanTuén Toug

H afloAoynon Tou £minédou punAvong TOou £3APOUC AOYW TNG

HAKPOXOVIaG XPNnonG TnG IAUOG €ival avaykaia yia TRV EMTuxn
AVTIHETONION TNG Kal YyIVETal HE TOV UMNOAOYIOHO TOoUu AsgikTn
PunavTikng popTtiong PLI (Pollution Load Index)

m ‘V'Q </ 2

/



Bp£9l‘]K£ vsvu(a OTI n OUYKEVTPWON TOV lepoepsnleow Cu,Fe,Mn, Zn Kal '
TOU apso)% HeETaAAou Pb ota @QUAAa, OTEAEXn, Kkal OTIG p| €C TWV

daocikwv €10V nou peAetnOnkav (Geranium sp. kai Nerium oleander)
ENNPEACTNKE APVNTIKA MO TIG AVTAYWVIOTIKEG AAANAENIOPACEIG HETAEU
TOV Bapéwv HETAAA®V Kal TOV BPENTIKMV OTOIXEIWV, Nou EAaBav Xxwpa
oTa QUTA auta, eve Ta Bapea petalda Cd, Co ka1 Cr €nnpeacTnkav
OsTIKA, OnA. auﬁl}\ NKE CUCOWOEUCT] TOUG AOY® TNG EMidpaocng Twv
OUVEPYIOTIK®WV GAAnAenidpacemwv. O1 avraywvioTiKEG AAAnAEmdpacelq
edpaocav suspvsTma O10TI _HEIWOaV T OUCOWPEUCH TWV Bapewv
HETAAA®V OTda psAsTnBEVTa daoika €idn.

AvtiOsTta n ouoowpeuon Twv Bapemv peTaAAwv Ni,Cr Co kai Cd oTta

dl1apopa _ (PUTIKA HEPN, EUVONBNKE ONUAVTIKA ANO TIG GUVEPYIOTIKEG
aAAnAenidpaocelg, Ta HETAAAG OE aUTA OCUCCWPEUTNKAV KUPI®)G OTO
Cupressus arizonica, Green, Kkal € HIKPOTEPO BaOuo oto Cottoneaster
mtegerrlmus Med.

NOCOTIKOG npoodiopIoH0 TG OUHBOANG Twv daAAnAemdpacewv
(nooiTikonoinon) oc Bap€éa pETaAAa kar OpeENTIKA OTOIXEIA, UNNPEE  Kal
OTN NEPINTWON TWV JACIKWV EI0WV, ONHAVTIKOG
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ZUVEXNG EAEYXOC TWV CUCOWPEUHEVWV OTOIXEIWV, 1I01aiTEpa TwV P, Mn kai
Zn.

TakTIKnl avaAuon TWV MNOIOTIKOV XAPAKTNPIOTIKWOV TWV UYPWOV
ENEEEPYUAOHEVWV AUHATWV.

Eqappoyn OA®WV TV 0d3NYI®WV UYEIAC ONWC AUTEC npoBAEnovTal o€ €OVIKO
Kdal NayKOoMIo eningdo.

H unap&n evoc oAokAnpwHEVOU oXeESIoU Nou Ba eAEYXEl Ta PUTIKA €idN, TO
£0a(oGC EQPAPHOYNG TWOV AUHATWV, TIC UNAPYXOUOCEC KAIHATIKEG OUVONKEG Kdal
TNV VYEVIKOTEPN UNOJSOMN TNG MNEPIOXNG HMIA KAl AVAPEPOHAOTE OE
NPWTOYEVI NEPIOXN.

‘EAEYX0C TWV (PUOIKOXNHIK®WV XAPAKTNPIOTIKOV TOoUu £dagouc (oTpayyion,
AgPICHOG, opyavikn oucia) e@pappolovrag €éva nPoypappa opOoAoyiknG
O1axeipIonNG TWV KAAAIEPYEIOV KAl TOU £5APOUG.



ZX£0I00HOC NPOYPAHNHATOC ApOEUONC
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“TiaTo axsaluapo EVOC nAnpouc; npovpappa'rog A
apdsuonc Oa npénel anapairnTa va Anpoouv unoqm

"Ynap&n nARpouc npoypauHaToc AEIToupyiag TnG apdsuong nou )
0a AauBavel un’ owiv TN Hop@OAoyia TNnG MNEPIOXNG KAl TOUG
OIKOAOYIKOUG NapAayoVvTEG.

MNMpiv TNV €vapén TOU npoypapparo¢ Oa npenel  va
yvwoTonoindouv snakpifm¢ Ta aypoTepaxia nou 6a apdeutouv
(ap. ayporepaxiov, KaAAIEPYEIEG, XPOVOG apdeuonG KAn.).

Na vyivel o0pIloBETNON TWV APOEUOHEVMV NEPIOXWV HE
EVNHEPWTIKEG NMIVAKIOEG, n 8 apdeuon va yiveral HE TPONO, WOTE
va anoQeUyeTadl Katad 1o duvaTtov n avlpwnivy snagn HE Td
eneEepyaocpeva AUpara. IdiaiTepn npoooyn va 800ei oTn onpavon
TV avoiXTwVv SimpUymv Kal oTa TUXOV AAAa HETPA NMPOOTACIAC
TOU KOIVOU.
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Na anokA€ioToUV NEPIOXEC NPOC Apdeuon NOU HMNOPEI va unapyxouv
UOPEUTIKEC KAl NNYEC N apOsUTIKEC VYewTpnoelc (nou apdevuouv.
KaAAIEPYEIEG 01 onoiec Oev emdeExovral apdeuon HeE engEepyacpevad
Auvpara) oe anooraon 100 ka1 50 m avrioToixa kabwg kai 30 m ano
ppéarta kal 15 m ano cwAnveg udpaymyeiou.

Oa np&nel npiv TNV Evapén AsiToupyiag TnG dpacTnpioTnTag va €XEl
eEaopaliocdei ano Tov unguBbuvo TG dpaocTnpPIOTNTAG N anodoxn Tou
ano TouG XPNOTEG.

Oa npEnel npiv TNV UulAonoinon TNG JdpaocTneIoTNTAC va EXEl
e€aopalAioBei ano Tnv appodia Ynnpeoia diaxeipiong Tou apdsuTikoU
OIKTUOU, OTI Oev Oa emITPENETAI N APOEUCT EKTACEWV HE KAAAIEPYEIEG
NOU KATAVAA®VOVTAI VWNEC N EPOooV Oev enIOUHOUV 01 KAAAIEPYNTEC
TNV apdeuon TWV KAAAIEPYEIWV TOUG HE TIC ENEEEPYAOHEVEC EKPOEC TOU
un’ owiv BioAoyikoU kaBapioHoU.



MeBoodoAoyia Eupeonc Yoarikwv AnaiTrioewv

['a Tov npoc&opwuo TOV owowK(Dv oe vepo TOV KOAMEPYELDY THG TEOIAONG

“Ayptviop;: APYIKG VIOAOYIoTNKE n uecsn m },L8p1”|GlOL Boccsucn aﬁowmcsoétwwon“
kabe piva pe v Sicwon PenmarMonteitha U BAO- “ -
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orou: ET, n Baoikn e€atpicodianvor (mm day-1),
Rn: n por Tn¢ kaBapng akTivoBoAiac oTnv em@aveia Twv eutwv (MJ m-2 day-1),
G: n pon TnG aiobnTn¢ BepuoTnTac npoc 1o £dagoc (MJ m-2 day-1),
Y: N wuxpopeTpikn otabepa (kPa oC1),
T: n MEon nuepnola Beppokpaaia Tou agpa os uywocg 2 m (°C),
u2: n TaxUTnTa TOU aveUou O UWwocC 2 m (m s1),
(es—ea): To eAAeIypa kopeopou Tou aspa (kPa),
es: N JEoN nieon Twv aThwv oTov kopeolo (kPa)
ea: n npaypatikn nicon atpwv (kPa) kai
A: n kAion TNG KAuNUANG TNG OXECEWC METAEU TNG NIEONC ATHWY KOPETHOU Kal TNG
Oeppokpaciac (kPa oC-1)
(Allen et al, 1998)



H npayuaTtikn e€aTtyicodianvon ETc yia oAokAnpn Tnv
apOEeUTIKN NEPIOdO TWV NAPANAVM EKTACEWYV, OiVETAI AnoO
TNV €icwon:
A s, -
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AE=KggIc Ol

oriou Kc: Ol IETOI PUTIKOI OUVTEAEOTEG TwV KAAAIEpYEIWY KaTd oTdoIo avanTuéng
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O1 kKaBapeC avaykeC o€ VEPO APOEUONC TWV KAAAIEPYEIOV
unoAoyioTnkav ano Tnv e€icwon:

In = ETc — (Pe + Gw + SM)

onou Pe: €ival To PEPOC ekeivo TNG Bpoxnc nou pnopei va a&ionoindsi and TIG KAAMEPYEIEG
Kal AeyeTal w@eAiun Bpoxn,

Gw: €ival n oupPBOAR TOU UNOYEIOU VEPOU Kal

SM: €ival To vepO nou €ival anobnkeupevo atn (wvn Tou pILOCTPWHATOC OTNV apxn TNG
BAACTIKAG NEPIOBOU Kal PUMOPEi va Xpnoigonoindei anod TIG KAANIEPYEIEC,

>Tnv napouoa gpyacia o 0poc Gw Bewpndnke iooc pe pndev, dI0TI N undysla oTabun oTnv
nediada Aypiviou gival noAU xapnAn Aoyw Tng unepavtAnonc. Eniong eyive n napadoxn OTI N
edAPIKN Uypaocia KaTa Tn onopd Kal Tn ouykouidn ATav oTo idlo €ninedo, onoTe o 0poc SM
eANPON i00C pE PNdEv.
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F'EvikG CUHUNEPACHATA OE OXEON HE TN
OUVEYXIOT TWV EPEUVMOV
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Ano TQ psxpl or||.|spa An(pesvm anOTsX'oI.mfa To)v EPEUVAIV TOU

. EPYacTNPIOU  HAG, TA YEVIKA OCUHMEPACHATA MNOU MPOKUNTOUV
OXETIKA HE TNV AVAYKN NEPAITEPW EPEUVAG TWV EMNINTWOEWV TWV .
EYAA kal TnG IAUOG OTO £0agOG, Ta PuUTa kal oTo nepIBailov, )

ouvoqu?,ovml KATOTEPW:

H oucowpeuon TV Bapewv HETAAA®WV AOY® EQAPHOYNG TG
gnavaypnoigonoinong Twv EYAA kai Tng 1AUOG oTa n CIIO'ICI EVOG
EOvikou gyxediacpou aglonoinong Twmv ekpowv (Uypwv rk EWV)
Twv Movaowv BioAoyikou ka@apiopou, O6a npenel va PeAETNOEI O
MOAUETN NEIPApATA, E£10IKWG OXESIAONEVA Yia Tn HEAETN KCII ™G

— |

UNOAEINHATIKG Opaong TV OTOIXEIWV, GaAAG Kai  ToV
uMnAsmGpacswv TOUG OTO £3apoG KAl oTa PUTA.
H Aentopepng HEAETN TNV emBeBainon OpPICHEVOV

aAANAENIOPACEWV HE neplﬂa)\)\\(ovnxn onpacia, 6a npenel va Yivel
HE EYKATAOTAON E10IK@WV MEIPAPATIKOV, ONWG M.X. EKEIVOU TNG
MEAETNG TnG aAAnAenidpaong CIxCd, AOym TnG apeEoNG OXEoNg
TOUG HE TNV TPOPIKN aAucida kal TRV NPooTacia TG UYEIAG TV
KATAVAA®WTWV Kdl TOU NEPIBAAAOVTOC.



F'EvikG CUHUNEPACHATA OE OXEON HE TN
OUVEYXIOT TWV EPEUVMOV
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H ouvs)x)?n TNG HEAETNG TWV uMnAsmGpaoewv smEu TV Bupswv
|éI£TCI WV Kal TWV OPENTIKWV OTOIXEIWV, OTO £dAPOG Kal OTa PUTA,
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a MPENEl va Yivel kal 0 GAAEG KAAAIEPYEIEG MANV TWV AAXAVIK®V °

(oirapl,, kaAapnoki kAn) yia Tnv empefaimon TNG MmOaving
Nnapouciac ToUC OE OAEG TIG KAAAIEPYEIEC.

Oa npenel va eAeyx0ei n oTaOepOTNTA TWV AAANAENISPACEWMV KATA TV

Klvno%Touq HECA OTO (PUTO ano TIG PICEC oTa PUAAQ, ano Ta pUAAa

)W3IHa THNHATa i anod TIG PiCeG oTa (QUAAa Kal OTOUG

kapnoua. H €pguva autn eival avaykaia yia Tnv eniepaiwon Tng

oTaOEPOTNTAG KAl TNG OUVENEIAG TWV AAANAEMIOPACEWV, YEYOVOG

Mou £XE1 OXEON HE TNG APIOTN BpEWPN Ka avanTugn TWV PUTOV KATK
ano Tnv enidpacn Tov EYAA

Eivar avaykaio onwg HEAETNOEI N TUXN TV NEPIEXOHEVWV oTa EYAA
TOSIKOV  OpPYaVIK@V  OUCIOV, YEWPYIKOV  (PUPHAK®WV  Kal
(PAPHUAKEUTIKOV OUCIMV KAl I) CUCCWPEUCT) TOUG OTO £3a(OG Kal n
npooAnyn TOUG and Ta @UTA, KABwG Kkal n EVOEXOHEVN
OUOCOWPEUCT) TOUG OTA £3WaINA HEPN TOU PUTOU.
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H o_|10|c16|'1n0T£ EQapHoyn snsgspvdoﬁéy&v pro'ov_aonkcbv
AUpAaTOV NPOUNOOETEI TNV aAMOAUTN OUHQP®VI) YVWHN TWV
napaywywv.

AuTo Yia va unapgel otnv Xwpa pag 6a npenel anapaitnTa va

endiwxOei n Oooov To duvatov TaxUuTeEpn npoonabeia oTa
nAaiola TNG €uaiclNTONOINCNG EVNHEPWONG TOU AYPOTIKOU
nAnGuopou.

Alax€IpIOTIKG OXEDIO Eival avaykn va unap&ouv MAOTIKA, Onou
ONHEPA NAPATNPOUVTAI OCNHAVTIKA NPOBANHATA OTO APOEUTIKO
VEPO.

Eival avaykn otnv ouyxpovn €noxn, va NEPACOUUE TayuTara
ano TNV @IAOCOPIa TWV EKTPONMWV Kal TV _ONoInV
NPOBANHATWV AUTEG NAPOUCIALOUV, OTNV ENOXI OXEOIAOHOU
NIAOTIKNG EQPAPHOYNG OXEJIWV €navaxpnoigonoinong uypwv
aoTIKOV AUHATWV via apdeuan KAAAIEPYEIWV HE TNV
adionoinon TNG AACONNG MOU MPOEPXETAI ANO TNV AEITOUpYId
TV BioAoyikwVv KaOapiCHV.
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H gpeguva kar TexvoAoyia GVleslpévmv_uSankd)v nopwv KCIVII
Quoika n Olaxeipion Toug, Oa eEakoAouBouv - va
avanTuooovTal Td NPOCEXN £TN HE MNIO YPNYOPOUG pUuOHOUC.

Oa avanTuocoovTal KUPiwG TEXVOAOYIEG dlaxEipIonc USATIK®V
nopwv, nou 6a &givalr XapnAou KOOTOUG, IAIKEG OTO
nepifallov, uwynAng anoooong Kai (uOoIKa n xXpnon Hn
OUHBATIK®V UOATIK®WV NOPWV.

‘ONo ka1 nepioooTepo Oa_ OideTal £pgacn O OUCTHHATA
Olaxeipiong udaTIKWV nopwv, nou Oa Paocifovral O
TEXVOAOYIEC AVAKUKAWONG KAl Enavaypnoigonoinong.

EISIKOTEPA N avakUKA®ON Kal _€navaxpnoiponoinon o€
naykoopio, EE kai €0viko eningdo oTo apeco HEAAov Oa
CIU%[V&TCII HE nio ypnyopoug pubuoug kai yi’ auto
eNBAAAETal N ANYn AUECWV HETPWV TOOO Ot €ninedo EE,
000 kai EOviko.
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Baoikec MpolnoBeoeic:

e H BouAnon TnG noAITeiac.

e H anapaiTnTn CUVEICPOPA ENICTHHOV®OV OAWV TOV
OXETIKWV HE Ta nepifaAlovTtika {nTRpaATa.
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Laboratory of Sustainable Waste Technology § 4

Management it

Prof. Dr. Ioannis
Kalavouziotis,

Dr. P. Kokkinos
Dr. E. Giannakopoulos

Dr. Dimitris Papaioannou
(PhD)

Prodromos Koukoulakis
(MSc)

PhD candidates

- Ekavi Isari

- Kostas Kollyropoulos MSc
- Ilias Karachalios MSc
-Sotiris Michalopoulos
-Noni Amplianiti

Kalavrouziotis

We collaborate with the following labs

e Geochemistry lab, geological-University of
Patras, (S;Varnavasj.professor)
- ~e=Soil research-lab, EGIATE, Thessaloniki

e Department of Health Sciences, University
of Patras

e Department of Irrigation,Centro de
Edafologia y Biologia Aplicada del Segura
(CEBAS-CSIC), (Spanish Council for
Scientific Reseach) ,Espinardo-30100-
Murcia-Spain

Department for Information Technologies of
Inductive Modeling, the International
UNESCO Center of Information Technologies
and Systems of the National Academy of
Sciences of Ukraine, Ukraine

e  Professor Dr. Despo Kassinos, Civil and
Environmental Engineering Department,
School of Engineering , University of Cyprus
e Topographic mapping lab, University of
Aegean I.N. Hatzopoulos, professor

e Technical University of Braunschweig,
Institute of sanitary and Environmental
Engineering, Professor Dr. Thomas
Dokhhron

e Istanbul Technical University, Civil
Engineering Faculty, Environmental
Engineering Department, Maslak, 34469,
Istanbul, TURKEY
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Z0C EUXapIoTm NOAU yia Tnv npoooxn oac!!!

o
KEEP
CALM

AND

REUSE
WATER



