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IIEPIAIIYH
Iqv nepropl qq t6otq l.tpvqg Kdplcrg l.ertoupyoriv uprsroi tapreutrlpeg Tto vs,

s(aotpui"ioouv rlg ovoyKateq noo6trltag vepoti yltr rqv ripSeuoq rcDV ?IupoKtipevrov
rcul,l,wpyerriv rupiotq qv nepio8o Iouv(ou - Auyo0otou on6te q (qtqon eivar cu(qpevq
svdt or Sru06otpor u8unxoi n6pot ozt6 d,l.l"eq qyfq p46wrrcoi. Xqv zaporiou epyuoic
u(ronotorivrar pqvruia, r?trpaaxd ororleia an6 to peteropol,oytr6 ota0p6 qg EMY ottl
Ariptoa yro rnv erdprloq rnq e(dtproqq an6 rouq topreuclpeq Kot qq

u8utorcotavd,Looqq tcDv rcrtr)'.repyerrilv p€ ot61o rlv o(roi"6yqoq rqq
anote)'eopanrc6tqttlq xttlv ropttutt1prov oTnv rcdl,uyq rov up8elnrcdlv cvcryrcdrv
avdtroyu [r€ ro telvtrd Iu,poKrqprorrrd touq Kol ro p61e0og tov crp6eu6psvov
srcrd,oeov.
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ABSTRACT
A number of surface reservoirs operate in the area of the former lake Karla and supply
the sufficient water quantities for irrigation of nearby cultivated areas mainly during the
period June - August when the irrigation water requirements are high while the available
water from other resources is negligible. In the present study, monthly climatic data from
the meteorological station of N.M.S. in Larissa are utilised for the estimation of reservoir
evaporation and the crop water requirements in order to evaluate the efficiency of
reservoirs in meeting crop water requirements with reference to their technical
characteristics and the size ofthe irrisated areas.

<H npPotrTt tav ltapywritv M4yavwav 6e pra avrcrycDvtmtrc4 yeopyia>
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1. EIIATOTH

H dpSeuorl tcrrv ral.l,rspyetdtv otqv nspropl rqq t6oq ).ipvqq Kdp),aq yivetar oe
peydi"o noooot6 crn6 to vep6 nou ono0qrsfetcn oe nuporeipryoDq roptsoqpeq nou

61ouv t<otaoreuo,otei Ttu ro oron6 ott6. Itu ntroiora rou epmvqxucof 6plou
<Xrrlpo06rqoq rar exdpqon rn6 u8pol"oyrrrlq Starrv8dveuorlq pe 6pquon 6rllv (rlpcoict

Kor flq zl,rlpp6peg os oorlK6q Km pn crom6q neproyic, rqg @eooa).icrq rccn a(rol.6yqor1
tov neprpa)")"ovmdtv touq emntrirotov)) toD npoypdppatoq APXIMHAHX (EEOT) tou

TEI Adprooq e(et6(etor q a(ronroda trov 6pycov out6v onp rd)"uryTl rtov u6utrr6v
avcryrcrirv tcov ral,l,repyeirbv. 'Ewe$o oDvol,tKd rapreur4peq Bpiorovtur otrlv neptolrl
ounl [1, 2] nou e(unqperoriv ouyrercprpweq ertdoerq-unozeptol6q (tXtlFa l) oripqrova
ps ro, ororfria rou T.O.E.B. flrpetod Trou rouq Stcrlerpt(etot. Ataxpivovtar oltrb tftoteq

urroTr€ptof,fq )r6yo tou ysyov6toq 6n optop6veq an6 aut6q s(unrlpetorivrol ofi6 660
rapreutrlpeg (n.y. neptortl Kcl.crpcriou an6 toug toprcuqpsq Kal.crpcrrciou I rcr II). Or
rapreutrlpeg auroi yspi(ouv pt &vt),qoq vopiq qv &vor(q ax6 ra vepd tou flqveiori
norcrpori p6oco rou oul,Lertrlpa tou AoparioD KtI,l ro vep6 touq fprlotpoTrol€itar yru u1v
rip8euorl rcov rcall"repyerritv toug pr'1veq 6l,leryrlq vepori (rcupioq Iofvro & Io6l,to).

Xqv zreprol4 pel"6qq ot up6eu6pweq Ko).1,#pyslsq, ps Kororovtop6 Kot croy6v4,
anotel,oriv ro - 70%o xcr or (qpx6q, rcuptroq ornlpd, ro un6l"orzo. An6 ttg o,p5eu6pweg,
ro BapBdn rotal"apBdvsr to -857o wcb to un6l,orno rca?")"repyeitar xupicoq an6
rccl.apn6n, pl6lK{ rar Bropqlavrrrl vtopdtc.

Me Sebopwo to p6ye0oq rcDv roplsDrrlpov, 1r1v ap6eu6pwq crn6 autoriq 6rtaoq rar
n1v Korovoprl rov ra)',l,rsp1€r6v rpivetur ovoyKoio va cr(rol.oy1Oei 11 a(roztroc[a touq
otrlv rcdl.uyrl rrr:v uSamritv crvo6cbv tov rcl.l,repyetrilv l,appdvovraq un6yq rq
6ragoponoiqoq rrlrv r),rpanrcrilv ouvO4rcbv o116 6toq oe 6toq.

Me0o6ol,oy(sg yto qv o$o1.6yr1oq ap8eunr6v Smniov 61ouv npotoOei oto
rapel.06v Tto oDyK€Kprpevsq ra)"Lr6pysreq [3, 4]. fru nq avdyreq qq napofouq eplaoiuq
eivar avuyroio q erdpqor'1 n1q e(dtptoqq an6 roDq roprsurrlpsq rcar q erripqorl tqq
e(arproo8rozrvoqq (uSutorutuvd?'ooqq) rov ra)"l.upyerrbv 6€ pqvraia f,ion. Or
ernprioeiq uut6q 0u a(rorrorrl0oriv Ttg rov uzoloytop6 tou u6ortKori roo(uyiou -

el,l,eippato6 vepof - rcd0e unoneproplq yra pto tKcloTrorqarcrl oerpd strbv.
Xqv ncporioa epyooic fplotpoTlotofvtur pqvuriu rltponrc& ororleicr un6 to

peteopoloytrc6 otcr0p6 qq E0vlKnq Mscrrlpo)"oyucr1q Ynqpeoiug (E.M.Y.) orrl Adprou,
e6ago)'oymd otorleia, [5] rcat otorleio rca]']'repyer6v tr1q neprol4q pei"6rqg, pe ot61o rqv
erriprloq qq uScnrof roo(uyiou rcd,Qe u7;oneproplq zrou apbeiietar an6 ouyrcsrptp6vo
toprsonlpc. Or ernpr'1oeiq out6q n(rozororivral Tto rnv a(rol"6yr1oq qq a(ronrorloq rtov
rupreunlpov rqq neproplq pel"6qq orqv rdl"uyrl rov u8oarcrbv wayrrbv rov
rcl.l.tepyetcilv.

2. YAIKA KAI MEOOAOI

fta tqv erdprloq qg 5rcrcw6r5vmoqq oe rcd,Oe ne,ptoyil crfis,rteitor o unoiuoyrop6q tou
el.l,eipparoq vspori ytc rdOe 6toq l.apBdvovtoq un6ryq qv e(&tprorl vepori at6 touq
topreunlpeq, n1v 6rto,otl rcor u8ctoratuvril"rooq trov rol)"repyerrbv, nq Bpolontrboslq Kot
qv peicoorl q6 cnoO4rceupsvqq oto 66u<poq uypctoiclq.

H neprc1q psl"6rqq ppior<etat nol.f rcovrd oqv zr6l.q rrlq Adproaq 6nou T"eitoupyei o
pereropo).oytx6g ota0p6g rrlq EMY. H etprireprl neprol4 tqq Ariprouq lapcxtqpi(etut
crr6 0spp6 rcn (r1p6 ru,l.oruipr, nspioSo t8tuitepo orlpowtrq Tto rnv avdnru(q rov
xcr)'),rcpyerrilv, nou 6pcoq c,ncrtoriv cru(4psve6 noo6qteq vepori. Ito ns6rv6 tprlpa tou
vopori rar r8raitepo 6rqv nepro;6r1 qq t6roq lipvrlg Kdp),,cq t6oo or enrxpatotioeq
0epporpaoieq 6oo rat or ril"l"eg rl"rpanr6q napdpetpor nou xa0opi(oDv ro 6voq rqq

<H oopfotr4 rov lutpywrbv MqXavtrcov 6e pn dway@vtmtrcr1 yeapyfa>
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e(ritptorlq rar e(atprooSrarworlq trrrv rc,)ul.repyerrilv (r1i"tcr4 arrwopolia, ql.rogdvaa,
olstrrcrq ulpaoia, ta;6rir4rcr av6pou) pnoporiv va Oerop4Ooriv zrpatctt.d, i6rs6 pe cut66 nou
raroypdgovrol oro ora0p6 qg EMY otrl Adprooq.

APAEYOMENH NEPIOXH

jbKA AMAKI

XXrlpa 1. Tapreutqpeq rur opSeu6pweq an6 ourofq ercrd,oerg oqv zepropl K&pl.cq,
rl,ipcra l:290000

2.1. Ynolnpcp6g qg e(dtprcrlg Kar ?{q e(atprcobrcrrvo{s
Itlpepo, r6taiteprl s<pappoyrl Tro rTlv a(rozror[o rnq orov uno]"oyrop6 rqq

slorprooSrc:rvoqg rcr e{rirproqg zrapouord(er n rpoTrofiolqpwq p60o5og Penman-
Monteith 6ncog nepryprigeror ctt6 rov FAO-56 [6, 7, 8]. fic np egappop fllq, Trou
yivetar oe Srio ordSra, cnotreitur 11 erdpqorl qq e(crprooSrcrwor'1q q6 rairl,r6pyercg
avagopd6 Kot rou gumori ouvtel,eor{ 6noq nepryptigsru,t on6 tqv zraporcd,rro o16o11:

ET, = Kc'ETo

<H npfoAq tav feopytwhv M1yuvrcritv o€ pn dwaya)watxri yearyyiat
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6nol ET" 11 4pepqora e(otprooSrcnvo4 (mm/d), K" gum6q ouvre),eotr1q rtou e(aptdto,r
an5 ro ot66to avdnru(r1q qq ral"l"tfpyerog [6], rat ETo q e[atprco8rurvo( qq
rctrl.l"r6pyercq avcrgopdq (mm/d).

Avagoprrd p€ rrlv etdtproq, cunl pnopei vc unoloyrotei pe avd)'oyq pe qv s{.
(2.1) o16oq [9]:

F - t (  . t r T (2.2)

6nou E q rlpepqorcr e(d,tpror1 (mm/d), K" ouweleor4q enrgcrvaoq TroD yra uBa0ei6
entrpd,vereg rutruppweq pe vep6 l"apBdvet qv trprl 1.05 [6].

fta rov npoo6roprop6 tqq e(utptooSrazrvoriq rng rcol,l"rfpyeraq ovu<popriq

IplotpoTtotsitor q tpotronoulpwq..p60o6oq Penman-Monteith 6nroq neprypdgetur an6
rov FAO-56 [6, 8] rar uno]'ofl(etar an6 tr1 o16oq:

ETo
0.408.^ . (Rn -G)+ y  

#h 
rz .@s-ea)

L+  r  \ l +U34* r )
(2.3)

onor ETo 4 e(crtproo8razuvorl n1q rul.l.r6pyeioq avugopriq (mm/d), R, q xctOoprl r1l.tart1
cxtrvopol.ia (MJm-2d-t;, G q pon 0epp6qrag oro 65cqoq (MJm-2d-l) nou pzropet vu
0ecrrp4Oei Gx\, T n p6ol qpeptlcra 0epporpcoia tou a,6pa oe riyoq 2m ("C), u2 l piaq
tapiqra tou av6pou oe 6ryog 2m (ms-t), e" nieoq xopeop6vrr;v u6parprilv (kPa), eo
npaypatrrcrl nieoq uSparp6y (kPa), I r)riol qg rapn6)"qg rrllv Kop€opfvrov uSpctptilv
orq Oepporpaoiu Z (kPaoC-') rcar / Vuxpop€rpurj oto0epd (kPa'C-').

fia rov unol"opop6 rou R, uncnretrur q sxtipqoq rlpepqotov nprirv rnq
arrwopoi'ioq oto dvrrl 6pto qq arp6ogorpaq (R,) rar qg 0eopqmrlq rllrogdvsras (10 n
onoio yiverar pe nepro6x6q ouvapuloetq [10].

An6 nq ef. (2.1) xcn (2.3) Km nq prpraieq np€g r).rponrrirv ztcrpcp6tpcov
(Oepporpaoicrg, q?ttogdveicq, o1ertrcr1g uypcoiog rca,r taT6ritqtoq avripou) trrlv etrbv 1955-
1997 atr6 to ota0p6 tlq EMY on1 Ariproa orol.oyi(ovrat or prprcrieq npfq
e(arprooDronvorlq pc nepioSo 43 er:ov Ko,r nopoDord(ovtar wberrnrd, ylo rfl 6q 1990-
94 oroDyf11tuZ.

2.2.Ynolaytop6q too o6ctrxof roo(oyioo tqq reprolriq
fro tqv a(roi"6yr1or1 qq orotel,eopom6rrltoq rov rapuutqpotv qg neptoltlg

pel,6qg onorreito,r o unol,oyrop6q tou uSanrcof roo(uyiou rdOe unonsptoplq zou
cp6erietor azr6 6ragopettr6 oriorrlpa rapuur'1prov. To roo(riyro yivstar cvd r6toq rar
)"crpB&ver uru6yq rcr rsXyrrri 1opoKfllproflrcd, tcov raprsur4pov (yopr1m6rqta, 6rtoorl)
Krn n1v e(dtproq vepof uz6 autorig [9], tnv 6rctaoq ror u6ctorcrtavd],rrroq totv
rco).l,repyeirirv (ra0ap6q avriyrceq yra azotel,eopcm6nltc rrov Srrtfrov Stavoprlg rat
egappopl6 80%), flq Bpolontrboeiq (npaypamriq flp6q) Kol rnv psiooq rnq
anoOrlreupwnq oro 66u<poq uypaoiaq. Ta otorleia TIoD 1prlorponottl0qrav Tto roDq
unol"opoporiq nupouord(owcn orov flivara I rur avag6powat oro telymd

XopoKrqproflKd rorv rapreutqprov [2] raOrirq Km nq e(uqperoripwe6 oz16 curofq
neprol6g (ororleia T.O.E.B. Ilqverori).

<H nppolq rav feapytrccbv MrlXavwritv 6e pm dway(t)wmx1 yeapyiat
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Itrlpa 2. Yzro),opop6veg trp6q s(crtptoo8ronvorl6 crvugopd,q (mm/d) otrl Adproo rctd
r0 €n11990-94.

Telvrrcti lopoKrqplorrrd rapreut(prov

Tauwuniooc 8, t r
P -  F'gs 3+
E-o 9E
5-- rIJ
e
X

E(uqpetoripeq neptol4

\o

F_ s : s '9s
9 r  -  Y

aEr€ i E *i
F C > ;s

1 El,eu0epiou I,II
2 Arlptrpuq

3 lli"arurcdpnou I

4 lll.amrcdpnou II

5 fi'udqg

6 Nupdrov I,II

7 Kaorpiou

8 Kal"aparioo I,
. I I

4000 85
2600 85

1500 85

4560 85

5415 85

10000 80

4900 85

20000 85

1,70
1,00

0,50

1,45

2,10

2,90

l , l 0

8,00

600
400
250
500
550
983
3s0
2750

1 5
1 5

1 0 5

1 0 5

1 0 5

1 0 5

1 5

1 5

3. ANOTEAEIMATA KAI IYZHTHXH

Ta crorel"foporo tcov utrol,oyropdw napouord(owc,r orov flivoxu 2. Autd
avarp6povtor otrl p6oq anotsl"eopanr6rqrc rov roprsDrrlpav, R*, rqv runtrtl rqq
czr6rl,roq, SDp Kor to ouvte?"eon1 perap)"r1t6n1tuq, CVp, TE}D zrpo6plowar nn6 nepioSo
rpocopoirr:or1q 43 etrilv. H anorel.eopanr6olro opi(erar an6 ro )"6yo rqq roq6l,tptlg

<H oopBoltt tan ftapyrccbv M4Xavwbv os pM Gvxayorvtmtrcq yeoryyfa>
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lolpqm6qro6 sv6q roptsDtlpo Trpoq flq 6uvol"tK6q ra0ap6q avdyrceq crlq nepropl6 nou

e(unrlpeteirar an6 cut6v. H flpTi 1 Tllq anots).eopatrr6nltuq (p6yrorq npn)

avnnpooconerier ni"r]pq rravoruoirlorl tov ubanrccbv azrcrtr1oerrlv trrlv raLl'teplet<ilv rc&Oe

unonsproplq.

cnotel,eo
Tupreurrlpag M6or1 npr1, R, Tuntrtl

an6rhoq, SDp
luwel.eort'1q

perapi"qr6rqtaq,
CVp,oA

I El"eu0epiou I, II
2 Arlpqtpaq

3 ll).arur&pnou I

4 fl).amrcdpzrou II

5 f)'ufqq

6 Napdtcov I,II

7 Kaotpiou

8 Kcrl,apoxiou I,II

0,8321
0,7579

0,6600

0,6673

0,8160

0,6104

0,4827

0,7995

0,1  130
0;7157

0,1086

0,1054

0, I  148

0,0994

0,0823

0,1 108

13,58
15,27

16,46

15,80

14,07

16,28

17,04

13,85

Me pdor.1 ng np6q rr.r:v napazrdvco ncpupErpov TroD avag6povtar rur ercrppd(ouv tq

percB)'qr6qr0 rqq unote)"eopcrnrc6trltcrg r61v rg,pttgrr'lptrlv rcar x1g uno06oetq (u) qq

cve(o,ptqoicrq anotel.eopam6tqtcrq autqq an6 6toq oe 6toq rar (9) tnq rcvovrrc6tqtcrg
peto(6 tc,lv crzrote),eopdtrov qq i6raq unoneptoplq lll, 12, 13, l4l, pnopei vcl yivet q

ouvo?rrrr1 cr(to),6y1oq trlq anote)"eopcnr6trltcrq tc,lv tcrpretnlpCIv rqq neproplq pe)'€tqq'

Ev6eirmd, q olrol,6pol yivetar oq rpoq rTl p6oq unote)'.eoponr6qto (o(tonrodo)

rc,rv tuptetn'1pov Ttc nepio8o l0 et6v KOt Tur nr0w6tqto pq un6ppoorlc, l0o/o. Clq nl,eov
o(r6nrotor exnpcitvtar or tcrpreunlpsq El.su0epiou I & Il (78,7%) rcn aroi'ou0oriv or:

fi,crirrlq (76,90A), Kalnpuxioo I & II (75,5yo), Aqprltpoq (7l,lyo), lll"amx&prou II
(62,50/o), fll.uturripnou | (61,6o/o),Ncpdtrov (5'.7,0%) rcar r6l"oq rou Kaorpior (44,9o/o).

Ta crrcote),Eopcrta autd nopouotd(ovtat lporptrd oto Xplpa 3'

<H n:pPoht rav feapywav M4yavmav 6€ pm uwdyavwttxrl yeapyia>
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xxttpo 3. M6or1 o(1gnrcrto rapreualprov onp nepropl Kdpl,cg yro nepio8o 10 erd)v
ra,r nr0mu6clra l0o/o, r)"ipoxa l:290000

4.IYMTIEPAXMATA

4zt6 nq unol,opoprfoeg np6q ei'.l.eippotoq oto u6am6 roo(r,ryro yro rd0e DTroneplo1Tl
rqq neproplg pel"6n16 rqq rriorq ),ipvq6 Kripl"a6, ps Bdorl tr1 Srogoponoirloq rcrrv

rl,rponrc6v ouv0qrcbv yta nepiobo 43 erav, to p6ye0oq tov tupreurqpov Kc,t to efboq

ror irtaorl trov ral,l,upyercbv nponinrer:
a) undpler Srarpoponoiqon orqv u(rozrroria row 6rop6pov rcrpreunlpc,rv qq zeptoplg

pel,6qq. Euvr1ooq, or mprsunlpeq 6w rol.fntouv ng opSeum6q cvriyreg tclv
ra1,)"repyeriov. Katd p6oo 6po, raltilzeto,r - to 48 - 83o/o autrilv avriAoyo tlt rlv

uronepropl nou r&0e ropr€ornp06 e(unrlperei. or nl"6ov u(r6znotor rcpreur4peq, pe
p6or1 nq ouvorlreq l.srtoupfoq Trou clvolfeqKov, €ivot tou E).aroepiou I & II, qG

fi,cfrcqq, rar Kal.upcrr[ou I & II rar o ],ry6tepo a(r6nrotoq aut6q tou Kctotpiou.

<H nppoLrl ruw fecopytrctov M4xavmdv oe lua. awdycowaurctl yecopyia>

326

YNOMNHMA

T TAMIEYTHPEE

- 80-70 %
r-t 7060 o/o

r'-.r 60-50 o/o

r',m 50-40 o/o

&



Ilparcrrr<r 5"" E0vtrcof )luve6piou I'eopyrrcqg Mqlovrr4q, Adproo: l8 - 20 Orcropptou 2007

B) undpler Srcrrpoponoiqoq orqv rravonoiqoq trov opSmrtKd)v ovoyKd)v rcDv
rca)"l,repyerrilv nou upSeriovru,r un6 rov i6ro rcrpreuulpu an6 6tog oe ftoq 1,6ytr; tt19
peraB)"qr6qrag rcov rl,rpaurrbv ouvO4rcdrv. H 8ra<popozroirloq outrl 6noq
ercrppd(erar p€oro tou ouvreleorrl perupl"qt6rqrog rupcrivetcr an6 -I3,5 - l7yo.
Me Brion u1v crvdl,uorl u(ronroticrq rorv TToponovol uno8opdlv topieuoqq vepof

pruopei vo yiver u(rol6y1oq rouq Ko,r rpoypoppcnop6g vftov 6tot ritore vo,
cvronorpivovru,r F€ rov ro,l"ritepo 6uvar6 rp6no ong ap6eutrrc6q avd,yxeq rrllv
rca),l"rcpyerdlv rd0e unoneprop'1q.
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