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NpoAoyog otnv ékdoon 3

Onwg mpoKUMTeL Kal and tov Ttho tou e€wdUANOU, TO KEIPEVO QUTO KOAUTTEL
pHOvo B€pata oxeSlaopoU Kol AELTOUPYIKOU €AEyXOU TwV SIKTUWV ATIOXETEUGNG
KoL 6ev eMeKTEIVETAL O BEUOTO KATAOKEUNG, GUVTNPNONG KOL AVOKATAOKEUNG TWV
Siktuwv. Emiong dev emekteivetal oe BEPATA OXETIKA UE TNV enefepyooia Kal T
S61a0eon twv AVPATWY. XTNV TpEXouoa £kS0ON Tou To Kelpevo Sev KAAUTITEL Kal
OPKETA KEPAAALN TTOU EVIACOOVTAL OTO OVTLKEILEVO TOU, OTIWG AUTA TWV TUTIKWV
KOlL ELOIKWV TEXVIKWV €PYWV KOL TOU OXESLAOUOU TWV QTTOXETEUTIKWY TAdpwy, Ta
omnola Ba evowpatwbBouv os emopevn €kdoon.

210 Kelpevo mapouolalovtal OTolXela armo TNV eAANVIKY TEXVOAOYIKI EUTELpia
OTa QMOXETEUTIKA €pya (ueBodoloyiec kal mpodiaypadéc), pe mapdAAnAn
avadopd Kol o otolyela tng Stebvouc eunelplog. H kOpLa emiSiwén tou KelLévou,
OMwG, €lval va 60800V Ol EMIOTNUOVIKEG APXEG, TIOU QLTLOAOYOUV TIG MpodLla-
vpadeg kal TG pebodoloyieg. OL dpoltnTéG MpoTpEMOVTAL va SWOooUV TO WEYa-
AUTtepO BAPOG OTNV KATOVONGCN TWV EMLOTNLOVIKWV OpXWV, KaL va armodUyouv Thv
AKPLTN AmopvNUOveUOn Twv PeBodoloylwy, TwV UTTOAOYLOTIKWY aAyopiBuwv Kal
TWV MPOKTLIKWY KAVOVWV.

Y€ oX£0Nn HE TIC UTIOAOYLOTIKEG Sladikaoieg ou amattovvtal yla To oxeSlaouo
TWV OIOXETEUTIKWY OIKTUWY, €KTOG QO TNV TALOTEPN TPOCEYYLON TIOU
otnpiletal os mivakeg kol vopoypadnuata, Sivovral kal TARPN oTolyeia ylo pa
IO oUYXPOVN TIPOCEYYLON, PACLOMEVN OTLE SUVATOTNTEG TWV NAEKTPOVLKWVY UTIOAO-
YIOTWV N TwV mpoypappoti{opevwy aplBuounyavwy. Etol, oe kabe mepintwon
Slvovtal oL OXETIKEG aVOAUTIKEC €ElOWOELG, Kal OMou autég Sev elval apeoa
ETUAUOLUEG, TpOTElvovTOLl SOKIUACUEVEG OpLOUNTIKEG HEBOSOL emiAuong. AKOUN
KOLL ylat TG TTEPLTTWOELG TTou n SLebvng BiBAloypadia Sev Sivel avaAuTIKEG eflow-
OclG OAG pOvVo TvaKeG 1 vopoypodnuata TEPAUATIKAG N EUELPLKAC
npogAeuong, 6w €xouv mapaxbel (uetd and coPapn mpoomndbeia) Katl divovral
ETUMAEOV TIPOOEYYLOTIKEC OVOAUTIKEG €KPPACELG TWV TIVAKWY KOl VOPOypO-
dNUATWY AUTWV, O TPOTO WOTE VO €lval gVXEPECTEPN N UETAPPACH TOUC OE
TIPOYPOUHA NAEKTPOVIKOU UTtoAoyloTr. Etolpa mpoypdupata Sev Sivovtal. e
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MEPLKEG TTEPUTTWOELG N CUVTAEN TIPOYPAUUATWY €lval OXETIKA amAn. Ot poltntég
TIPOTPETOVTOL VA CUVTAEOUV TETOLO TIPOYPAUUATA UTO Hopdn aoKnoewv, OXL
OUWG VA XpNnowlomololv £Tolpa amd AAAOUC TPOYPAUMOTA, XWpPl¢ va yvwpilouv
TIG OPXEC, TN Son Kal T ALtoupyla Toug.

JTO Kelpevo UTIAPYOUV OpLOUEVA eMAeypéva mapadeiypata edpapuoyng, to
omola &teukpwvilouv Kal TOAAEG PopEC cuumAnpwvouv Slddopa onueia tou
KELUEVOU.

Téhog, embiwén TOU Kewévou e€lval n 000 TO Suvatov TANPECTEPN
mapouasiacn Twv emni uépoug Bepdtwy, Kot n eupaduvon o oplopéva amnod auTa.
Me oautd tov Ttpoémo mapouciaong, oL ¢oltnTéG £xouv T SuvordtnTa va
UEAETAOOUV OVAAUTIKOTEPQ Kal Pe HEYAAUTEPN Aveon Béuata, Ta omola Sev elvat
duvatd va kaAupBouv oTo TOAU TEPLOPLOPEVO XPOVIKA TIPOYPOUMO TOU Hobn-
paTog.

Euxaplotw Bepud tov H. BaotAomouAo yla TIC TAPATNPHOEL, TOU KAl TOUG
doltntég yla TG untodelfelg Toug oTIG TtponyoUeveG ekdOOELS. ISlaitepa suya-
plLOTW Tov Apkd ylo Tto Okitco tou £fwdpUAAou, omou £Bale to Sldonuo
MovTeyproto oTnV UTINPECLA TWV OTMOXETEUTIKWY SIKTUWV.

ABnva, OktwPplog 1993
Anuntpng Koutooylavvng
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Av kaveig meplpeve O0tL n véa £kdoon Ba KAAUTTE Tal B€poTa EKElVO TTOU OOAOYH-
Bnkav wg eAAeldelg otov mpoAoyo TG ponyolevng £kdoong, Ba Staeuotel.
Oa Sel OUWC OTL N VEQ £€kBOON EXEL TILO WPALEC YPOUUOTOOEIPEG KABWC Kal KaAU-
TEPQ KAL IEPLOCOTEPO OXNUATAL...

H tpltn €kdoon dviefe xwpic aAAayEg yla 18 xpovia—evw OL TIPONYOUUEVEG
aMaav peta amd éva n dvo xpovia. A’ oca pabaivw and toug ¢oltnteg, To
BLBAlo dawvotav va KaAUTITEL TIC AVAYKEG TOUG LKAVOTIOLNTIKA. Agv Stadatvotav
KAmola avaykn avoaveéwong Tou. Nap’ oAa Bswpnoa xprnowo va favadw oto
oUVOAO Tou To BLBAlo. To SoUAea apkeTd, PETABAANOVTOG KATIOLEG EVOTNTES N
npooBEtovtag GAAeC. TEtoleg OAAOYEG €KOVO KOL OTOUC TPELG TIUAWVEG TWV
OTTOXETEUTIKWY £PYWV, TOV USPOAOYLKO, TOV USPAUALKO KOLL TOV TEXVOAOYLKO.

Me O6ebopévo OTL OTOV OOQUKTIKA TIEPLOPLOPEVO XPOVO TOU HOBOAUOTOC
«Aotika YSépauAikd Epya» Sev umopet va kaAudBel n UAN autol tou BiBAiou oto
oUVOAOG TG, Bewpnoa OTL ONUOVTLKEG EMEKTACELS Sev €lyav vonua, £0Tw Kol av
UTIAPXOV OTO apXLKO TAAVO yla To BLBAio. Opwg, Bprka xproluo va npoocBéow éva
(kat povo) kedalalo mou avadpEpetal oe cUYXPOVEC EVAANAKTIKEC TEXVOAOYIEG
OTTOXETEVONG, KATAAANAEG YLO ULKPOUG OLKLOOUGC, TTOU OTteEUdW val SLEUKPLVIoW OTL
Sev eival KaAUTEPEG amo TIC MopadoolakEC. AMAWG UTopel va elval, umd ocuven-
KEC, OLKOVOULKOTEPEG WG TIPOC TO OKEAOG TOU 0pXLKOU KOOTOUG.

Kat maAt BéAw va suyaplotow tov HAia BaotAdmouAo yla TIg mopatnpnoeLg
ToUu, Toug MoAAOUG cuvadéddoug Kal ¢oltnTEG yla TIG untodeifelg Toug, Kal Tov
Apkd yLo To okitoo tou e€wdUAou. Eniong euxaplotw tov Avépéa Euotpartiadn
yla Tn ouvepyaoia Tou oto Hadnua ta teAeutaia xpovia Kat tov Stépavo Mamavi-
KOAOTTOUAO yla TNV EMUEAELA KATIOLWY BeUATWY, LETAEY TWV OTOLWV N EMAVOOXE-
Slaon oplopévwy oxnUATwy.

ABrva, Oktwpplog 2011
AnunRtpng Koutooylavvng
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KepdAaio 1 Ewcaywyn

1.1 Opiopoi

Me TOV OpO AOTIKEC QITOXETEVCELC EVVOOUE TO £pya CUAAOYHC Kol UETAPOPAC
TWV AUPATWY Kal TwV opPplwv VEPWY HLOC AOTIKAC TIEPLOXAC (TTOANG N OLKLOUOU)
UEXPL TO onuelo Siadeoric Toug.

Aotikd vypa anoBAnta n Avuata | akadapta €ivol Ta VEPQ, AVAUELYUEVA UE
OTePEEC ouaieg mou amoBAaAAovtal e Tn ouvhOn XPHon UYLEWVAG OTIO OLKLOTIKEG,
EUTOPLKEC N BLOUNXAVIKEG TEpLOXEC. Mall Ue auTtd PeTAdEPOVTIAL CUXVA KOL TA
Blounxavika vypa amoBAnta, dnhadn ta LypA ATOPANTA TIOU TIPOEPXOVTAL OO
Blrounxavikég Slepyaoieg. OuBpia elval ta PpoxLva VEPA TIOU OMOPPEOUV UETA
ano Ppoyxomtwon. AinBnoeic elval Ta veEPA TIOU ELOPEOUV OTO QTOXETEUTIKO
Siktuo amod to £€6adog. OL dinBroelg eival pia katnyopia Twv mapaottikwy (N
TTPOOIETWV) ELGPOWV, TIOU, AV KOL QVETLOUUNTEG, avVamOMEUKTA ELOEPXOVTOL OTO
QUITOXETEVTIKO Siktuo. AMN TETOLA Katnyopia €ival ol elopoég ouPplwv o aywyo
TIOU OXeSLATETOL ATIOKAELOTIKA YLO ATIOXETEVCN OKABAPTWV.

To amoxeteuTikd SiKTUO €ival €éva cUVOAD amod aywyoucg TIou CUAAEYOUV Kal
petadEpouv ta Apata A/kol ta OuppLa, €EOMALOUEVO UE TO KATAAANAQ TUTILKG
KoL ELOLIKA TEXVIKA €pya, TToU SLEUKOAUVOUV Th por) oto SIKTUO Kol ETILTPETOUV TN
ouvTHPNON Tou.

To 6iktuo amoyxéteuong elval mavroppoikd Otav CUANEYEL Kol HETADEPEL
adlakpitw Kal o OpPpla kat Ta Avpata.

e avtiBetn meplmtwon €xoupe €va cvotnua 600 SIKTUWV, TO YWPLOTIKO
ovuotnua, mou mepAapBavel to Siktvo akaddptwv Kol to Siktuo ouBpiwv. It
LEPLKEG TIEPUTTWOELG €lval Suvatd va €xoupe ocuviTapén mavioppoikol SIKTUou

* 3TN OUVEXELOL QUTOU TOU KELHEVOU O OPOC QTOXETEUOELC XPNOLLOTOLELTOL VLo GUVTOMIA
WG LooSUVOUOC TOU OpPOU QOTIKEG QTTOXETEUCELS. ALEUKPWITETAL OTL Ol AMOXETEVOELS
OYPOTIKWVY TIEPLOXWV (KOAALEPYAOLUWY EKTAOEWV), OUTOKLVNTOSPOUWY €KTOG OOTIKWY
TLEPLOXWV KTA. armoTteAoUV LSLaiTEPA TEXVOAOYLKA OVTLKEIEVAL.



2 KepdaAato 1 Ewoaywyr

o€ £€va TUNHA HLOG TTOANG (ouvnBwe To MAALOTEPO) KAl XWPLOTIKWY SIKTUWV OTO
UTTOAOLTTO TUHMQL.

OL amoyeteutikoi aywyol, | urmtovouol Slakpivovtal aviiotolya g movToppoi-
KoU¢, akaBdaptwv kal opPpiwv. O KeVIPLKOG aywyoC 1 KUPLoG OUAAeKTHpaC
OUYKEVTPWVEL TIC ATIOXETEVOELG TWV UTIOAOLITWYV aywywv, TIou avaAoya Je T B€aon
KOlL TN onuacia Toug oto SikTuo SlakpilvovTal o€ TPWTEUOVTEC, SEUTEPEUOVTEG KAl
TPLTEVOVTEC, XWPLC N SLAKPLON QUTH va £XEL ATOAUTO XOPOKTHPA.

Eldika ota Siktua opBpiwv cuxva Sev kataokeualovtol KUPLOL GUAAEKTAPEC,
Kot otn Bfon Toug xpnowdomoloUvtal Ta uddatopeUpaTa TNG TEPLOXNG,
eVOEXOUEVWC HETA amd KATAMNAN Steudetnon. To diktuo opPpiwv cuvdualetal
KOLL LE €VOL CUOTNUO TTEQLUETPLKWVY QTTOYETEUTIKWY TAPP WYV TIOU TIPOCTATEVOUV TNV
OOTLKH TIEPLOYXN ATTO TNV ATOPPOTN] EEWTEPIKWV YELTOVIKWY AEKAVWV.

AMo6£KTNG TwV AUPATWY N TwVv ouPpiwyv eival cuvnBwg éva ¢uoikd uddtivo
ocvotnua (udatdpeupa, Aipvn, Balacaoa) oto omoio yivetal n ekBoAn Twv SIKTVWV
Avpatwy N ouBplwv. e mepimtwon XWPLOTIKWY SIKTUWV 0 AMOSEKTNG UMOPEL va
elvat dltadopetikog yla kabe Siktuo. MNa to Siktuo akabdptwv amodEkTng Unopel
va elvat kal to €6adoc. H ekBoAn twv Aupdtwyv anodidetal pe to 6po Siadeon Kal
0 ayWwYyOG LECW TOU OTtolou yilvetal Aéyetal aywyoc Siadeong.

Ta Abpata mpwv tn 8udBeor) toug odeilouv va udlotavtal KAtdAAnAn
eneéepyaoia, ue otoX0 TNV adaipeon twv punwy, dnAadh Twv oucLwv Tou ival
0g KATAAMNAN eykataotacn eneéepyaoiog, OMOU XPNOLLOTIOOUVIAL (PUOLKECS,
BloAoyikéc kat xnuIkEC Siepyaoiec kabBoplopou Toug. H eneepyaoia Twv uypwv
amoBARTwv amoteAel avTikelpevo pLag LSLAITEPNG EMOTNOVIKAG KoL TEXVOAOYLKNG
TeEPLOXNG, Tou Sev e€eTaleTal o€ AUTO TO KELUEVO.

1.2 F0VTOMO LOTOPLKO

e TMOMOUC amo ToUuG opxXaioug TOATIOHOUC HTAV YVWOTH N TEXVN TNG
QIMOUAKPUVONG TWV AUPATWYV LE UTtoVOpoUG. Etol oto Mohenjorado, pia moAn tng
MPWTING AvOLoNg Tou VSLKoU TOALTLOMOU, TTIOU LOTOPLKA ToTtoBeTeital ept to 5000
T.X. Bpé€Bnkav otTig avaokadEG MALVOOKTIOTOL UTIOVOLOL TIOU OTTOpAKpuvay Ta
AOpata and ta omito. Itn BaBulwva PBpednkav emiong Siktua amoxEteuong
(Martz, 1970). EvOeifelg yLO ATIOXETEUTIKO SLKTUO UTIAPXOUV KAL YLa TN ZOUHEPLKN
ntoAn NutroUp (tpltn xhtetnpida m.X.). 2to Mivwikd avdaktopo tng Kvwoou (1950-
1500 m.X.) avakaAUdOnkav XwpoL UYLELVAC Kal SIKTUO amoxETeuong ouBpiwv Kat
akaBaptwv (BA. Angelakis et al., 2005° Koutsoyiannis et al., 2008). H touaA£ta tou
avaktopou TnG Kvwoou eixe amaywyn He €KMAUGCN OTWE TIEPLTTOU OL ONUEPLVEG
TouaA£teg (ZxAua 1.1). To Siktuo elxe dppeatia emiokePng yLo Tn cUVTAPNGCN TOU
Kol KotéAnye oto Xeipappo Kaipato, avatoAikd tng Kvwool (Ixnua 1.2). Ou
aywyol Atav elte ABoOKTIoTOL £lte amd MAAWVA KOVAAETA AvVOLXTG 0pBOYWVIKAG
Statoung (UPoug 12 cm) mou okemdlovrav oTnv MAvw MAeUpd. MNpokelpévou va
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e€aodpahiotel n évwon Ttoug, Ta KavoAéta eixav Tpameloeldn kdroyn (oav
Bulavtva kepapidia ald 1o memAatuopéva pe mAdtn 15/20 cm kot UAKOC
niepimou 60 cm). Avrtiotolxeg texvoloyisc elyav avormtuxBel kat ywa tnv
amoxetevon opPpiwy, 6mou oL aywyol Atav Kupiwg AtBokTLoTOoL KAl odnyoucav Ta
ouBpla eite og otépveg amoBikeuong eite o amodékteg (XxAua 1.3).

JIopTec
Z0Mwo P
KOiopoc
it

Towivo ToTwpX
I I

IxAna 1.2 TUAUOTO TOU CUCTHHATOG AMOXETEVONG OTO OVAKTOPO tnG KvwaooU: (aplotepd)
TIAAWVA KAVaAETa €vTOg Tou avaktopou (mnyn: Angelakis et al, 2011) (6e€ld) €€odog tou

KEVTPLKOU OMOXETEUTLKOU aywyou (mnyn: Ayyelakng & Koutooylavvng, 2005).
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IxAna 1.3 TuApata Tou CUCTAMATOC omaywyng oupplwv oto avaktopo tng Kvwoou:
(aplotepa) AlBokTIOTOL Oywyol mou petédbepav OuPpla amo tn otéyn (mnyn: Angelakis et
al., 2011) (8€€l&) peiBpa yLo ™ por} opPpiwv pe emdMnAa tapaBorikd TuApota Simha oe
okaAa (mtnyn: Angelakis et. al., 2005).

IxAna 1.4 Avamopdotacn dnuoctag toualétag ota Pwpaikd Aoutpd thg Embalpou
(mtnyn: Antoniou, 2007).
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Touahéteg Bpebnkav kol oe AAEG TIEPLOXEC TNG TpoioToplknG EANGSaG. Itnv
kAaoiky EAAASQ, n TéEXvN TwV AmMOXETEVCEWY KOL Ol XWPOL UYLEWVAC, dalveTal va
S1ad0BnKav TMEPLOCOTEPO, VW PETOKLVAONKAV amd Tov LOLWTIKO oTo SnUoclo
Xwpo. EtoL £xoupe Snuoaota Aoutpd Kal SnUOoLeg TOUAAETEG (Zxnua 1.4) mou otn
OUVEXELO KANPOSOTABNKOV KAl 0TO pWHAIKO KOOUO. ITnV apxaia Pwun umnpxav
SnuooLa amoxwpnTAPLa Kal aywyol amoyETeuong mou amopdakpuvay ta Avpata
(Martz, 1970)' n cloaca maxima (pé€ylotog UTOvoUog) Tou e€unnpetoloe tn Pw-
Jaikn ayopd Kol AELToupyel HEXPL OCrUEPQL.

H téxvn tng¢ amoxéteuong mapopeAnbnke oto Meoaiwva. AMWOTE Kal oL
XWPOoL UYLEWVAG eykataAeipOnkav 1 umoBabuiotnkav (m.x. amoxwpntnpla oe
£PKEP TTAVW QIO TNV TAPPO TWV KACTPWV), EVW N KATAVAAWGHN VEPOU YL AVAYKES
KaBaplotnTag MePLOplOTNKE OTO EAAXLOTO. ATOTEAECUA QUTHG TNG KATAOTAONG
Atav oL emdnpiec mou paotiay TG LECOLWVIKEG KOLVWVIEG.

H katdotaon auth GUVEXIOTNKE KOl OTOUC VEOTEPOUG XPOVOUC, Kal HAAloTa
ofuvBnke meploocdtepo efattiag TG ouykevtpwong mMAnBuouou otig moAelg. H
€€EALEN TNC OLKOSOULKNG TTIOU 08MyNCE OTNV KATOOKEUH TTOAUWpPOodwV KTipiwy, dev
ouvodelTNKE amo avahoyn €€EALEN Twv ouvNOEWWV UYLEWVAC KAl TWV OTOXE-
TEVOEWV (M.X. OTO QaVAKTOpO TwvV BepoaAlwv O8ev  KATAOKEUAOTNKOV
amoxeteloelg). ETol oe TOAMAEG TOAelg Tta AUpata adnvoviav va TpEXouv
eAelBepa oTIg AUAEC Kal oTOUG SpOUOUC. H KATAOKEUTN CUYXPOVWY CUCTHUATWY
OYWYWV OTOXETEUONG, HE eAAXLOTEG €€OPEOELC, EEKIVAEL OUOCLOOTIKA OTA PECA
tou 190u awwva. Ma mapddelypa, otn Meppavio To MPWTO SIKTUO UTIOVOWY
oXe6LA0TNKE KAl KATAOKEUAOTNKE To 1842 oto ApBoupyo (Martz 1970) petd and
TIUPKOYLA TIOU KOTECTPEWPE TO KEVTIPO TNG TOANG. O oXeSLAoUOG £YLVE QMO TOV
npwtonopo Ayylo pnxaviké W. Lindley, pe Pdaon 18€éec kol apxEG Tou
Xpnolgornolouvtal Kol onuepa. Itnv AyyAla n onuacia Twv QIOXETEUTIKWY
oUOTNUATWY avayvwpiotnke To 1855, peta and emdnuia xoAépag nou ekivnoe
to 1848, kol £8woe TO £VAUOMO YlO TNV KOTAOKEUR €mopkoU¢ OLKTUOU
amnoxétevong oto Aovédivo (Clark et al., 1977).

Eival evBladEpov OTL N KATOOKEUN €PYWV ATIOXETEUONG KATA TOUC VEOTEPOUG
XPOVOUG £eKivNOe e OKOTIO TNV QUMOUAKPUVON TWV OUPpiwv, Tapd TwV OKLOKWY
Avpatwv. MAaAlota og apKeTEG TOAELG IOV eixav Siktuo opBpiwv, yla TOAL Kalpo
armayopelovTay N MApoXETEUON AULATWY OTOUC aywyoug (Steel, 1960).

Itnv EAAGSa yevikd umnp€e koabuotépnon oOTnNV KATOOKEUN OUYXPOVWY
CUOTNUATWY QTTOXETEUONG. TNV ABrva, TIou SLOBETEL OTO KEVTPO TNG VAl OO TA
TOALOTEPA EAANVIKA TIAVTOPPOIKA SIKTUO AIMOXETEUONG, KAl 0TNV TEPLDEPELA TNC
To oUyxpova XwpLotika Siktua, péxpt thv Sekaetia tou 1980 to peyaAltepo
MOOOOTO TWV OmTwwv efunmnpetouvtav He PoBpoug. H kataokeunn Tou
TIAVTOPPOIKOU CUCTHMOTOC £eKVA amo To 1858, av Kol HEUOVWHEVOL UTIOVOUOL
elyav katookevaotel Kat vwpltepa. Ztnv oapxn To £pya yivovtav xwpig
OUOTNUATIKEG UEAETEC. H mpwtn peAétn, tou TaAou pnxavikou Claye, mou
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xpovoloyeital to 1883, £ylve HeTA OO KATAOTPOPLKEG TTANUUUPEC. ZUOTNUATLKEC,
OMWG, UEAELTEG ApXlLoQV VOl €KTIOVOUVTAL amo T apxEC tou 2000 awwva. To
XWPLOTLIKO cuoTnUa apxloe va kotaokevaletal to 1933. To 1959 anonepatwOnke
0 Keviplkdc AmoxeteuTikog Aywyog (KAA) mou KkatéAnye otov AKpokEpapo
Kepatowiou, odnywvtag ta Avpata otn Bdlacco xwpi¢ emefepyoaocia kol pe
empavelakn (Oxt umoBohdoola) Suabeon. To 1982 dpxloe n CUCTNUATIKNA
ETIEKTOON TWV OTOXETEUTIKWV OSIKTUWV Tou Aekavomediou 1tng ABnvac.
MNapdAAnha, Eekivnoe upla opada Paclkwv €pywv  €KOUYXPOVIGUOU TOU
QUTTOXETEUTIKOU CUOTNHATOC, TOU TEPAAUPAVE TOV JUUMANPWHUATIKO KEVIPIKO
ATOXeTeUTIKO Aywyo (ZKAA), 10 Kévipo Emefepyacioac Auvpdtwv oto vnol
WuttaAela Tou Zapwvikou (mepimou oto péco tng Baiacaolag Stadpoung anod 1o
Kepatoivl otn ZaAauiva), tov unoBalacolo oidpwva Akpokepapou-WuttaAslag,
Tov UMoBoAAool0 aywyo €KPBOANG, KABWG KAl TIC EyKOTAOTACEL eMefepyaoiag
BoBpoAupdtwv tng Metapopdwong kat Avpatwyv tng WuttaAelag. To TeAeutaio
MpwToAettoupynoe to 1994, apylkd povo pe mpwtoBabula enefepyacia, evw To
2004 olokAnpwBnkav Kal AsttoUpynoav ta €pya TARPouC enefepyaciag otnv
WuttaAewa (ZxAuo 1.5).

IxAmna 1.5 Aopudopikn elkova tng Wuttdhetlag (mnyn: Google Earth' nuepounvia gwovag:
2008-14-03).

Y& AA\eG EAANVIKEG TIOAELC TO TIPAYHOTO HEXPL TTpOodaTa NTAvV TTOAU Aoynua.
Mo mopadelypa, otn Asukada pexpt tn Sekaetio tou 1980 éva PEPOG TwWV
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OLKLOKWV AULATWY (Xwplg Ta akabapta Twv anoxwpntnpiwyv) anoxerevovrav oc
MG AVELAKA AUAAKLO OTOUG SPOUOUG TNG TTOANG. YItapyxouv BERaLa KAl OPLOUEVES
efalpéoelg. Etol n NeamoAn AooclBiou eixe €va mMaAld TAvIoppoikd SIKTUo pE
BoAwToUCG ALBOKTIOTOUG aywyoUG Yl ToUC CUAAEKTHPEG, Kal opBoywvikoug ABo-
Ktlotoug Seutepevovteg aywyouc (Aayoupta). To Siktuo autd xpovoloyeital and
TNV €moxn TG TOUPKOKPOTIOG.

INuepa otnv EAAGSQ €Xel yeVvIKEUTEL N Xprion oUYXPOVWV EYKATACTACEWV
UYLELVNG O€ OAa OXEOOV TA OTILTIA, AOTIKA KOL QyPOTIKA, KOBWG KAL N KATACKEUN
OUYXPOVWY XWPLOTIKWV SIKTUWV AIOXETEUCNC OTLC TIOAELG KOl KWUOTIOAELG. MeTa
TNV KOTOOKEUN TWV EYKOTOOTACEWV OTIOXETEUONG OTLG OIOTLKEG TIEPLOXEC, AVEPNKE
n mototnta {wNG o€ AUTEC aAld n pumavon HetadEpOnke €Ew amd TIg TMOAELG,
Kuplwg ota vdatopelpata, TL§ AlUveg N TIg BGAaooeg Omou yivetal n S1abeon Twv
Avpdtwy. Mo TNV QVTILETWION TwV TPoBAnUATwWY puTavong avamtuxdnkav
texvoloyleg emefepyaoiag kal S1ABeong TwV AUPATWY, OL OTOLEG OUWCE ATIOLTOUV
TNV KATOOKEUN QVAAOYWV €yKOTOOTAOEWV. ETol onuepa kaBe Siktuo ocuAloyng
Kol petadopdc AUUATWY TIPEMEL VA OUVOUATETAL UTIOXPEWTIKA HE OTIOTEAE-
OUOTIKEG EYKOTOOTAOELS eEnefepyaciag Toug Kat pe KATAAANAN §LaBeon touc. ITnv
EAAGSa tnv tedeutaia dekaetia £(0UV KATAOKEUOOTEL TETOLEG EYKATAOTAOELG OTLG
TIEPLOCOTEPEG TIOAELG KALL N XPION TOUC TELVEL VAL YEVIKEUTEL.

1.3 Znuaocia Twv £pywV amoxXETEUONG

H onuaocia twv €pywv amoxeteuong yla t dnuoota vyeia kot to eninedo {wng
OTIC QOTIKEG TIEPLOXEC €lval oxeSov autovontn. e Tmeploxég ywplc Siktua
OTOYETEVONG AUPATWY Tapatnpeltal pumavon tou edAdoUC, TWV UTOYELWV
VOpodopEéwv Kal TwV EMLPOVEIOKWY USATIVWY OWHATWVY, €UdAVION OCHWV
gfatiag Twv onmUKwv ouvlnkwv Twv BoBpoAupdtwy, Kal Snuloupyouvtal
Kivbuvol yla tn 6nudola uyeia. Avtiotolya O TEPLOXEG, TOU Acsimel éva
amoteAeopaTIKO SiKTUO amoxéteuong opPpiwv, oe kabe katalyida oL Spopot
METATpEMOVTAL O pEpata, TMopoAlel n kivnon kat n {wr, TANUUUpilouv
QuUTOKIVNTA KaL OTtiTLa Kol cUXVA XAvovTtal Kal avBpwrtiveg {wéEg.

Kata ouvémela Ta £pya QMOXETEUONG OIMOTEAOUV ONUAVILKOTATA £pya
umodong, amapaltnta ylo Tn AELToupyla LLaG 0OTIKNG TTEPLOXNG, Kol KABoPLOTIKA
tou emunédou SaBilwong. Mall pe ta €pya USpeuong Kal odomoliag, amoteAovv
To KuplotEpa €pya UMOSOUNG TNG appodlotntag tou [MoAwtikol Mnxavikou.
MoAAEC dopéG OUwWE N onuaocia toug mapaPAEnctal, eneldn eival €pya umoyesLa
kot &gv mpoodépovtal yia poBoAr. E€ dAhou ta £pya amoxeteuong dev £xouv
QUECO OLKOVOULKA amoTteAéopata Kol n unnpecia mou mpoodépouv Sev elval
gUKOAO va TLHoAoynBel. Yridpyouv akopa Kat PuxoAoyLlkol mapayovtec, mou Snut-
oupyoUV amootpodn TPOC TA £pya auTA Kot umoPBabuilouv Tn onuaocia Toug,
eneldn ouvbéovtal pe OxL TOo0 afleg MPoBoAnG oTypEg tTNg avBpwrivng {wNc.
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OMol oL mopamdvw Adyol eixav cuvémela tnv kabuotépnon otn Sladoon Twv
£pYWV QIOXETELONG.

Y€ pLo HeyaAn moAn, to Siktuo Twv ouPpiwv n To mavtoppoiko Siktuo, eival
€va TIOAUTIAOKO OUOTNUO UTIOVOUWY LE SLOTOUEG ONUOVTLKWY SLAOTACEWY TIOU
akoAouBel to 06kd Siktuo TNG MOANG o€ OAN TG oXedov TV £ktacn. Eva TETolo
cuotnua mpoodEpel UTOyeLeC SLaSpouEG mpoomeAaong Sladopwv onpeiwv TG
TIOANG. ETOL O EMOVACTOTIKEG N TIOAEWLKEG TIEPLOSOUG ATTOXETEUTIKA SiKTUQ £XOUV
XPNOWEVUOEL yLO COUTTOTAL 1) LUOTLKEC LETAKIVAOELS. EXOUV OHWG YiVEL OKNVLKO KoL
yla eykAnUOTIKEG TpPAgelg. Ma toug Adyoug autou¢ TOAAEG ¢dopeEg (m.y. otn
petamoAepik) EAMGSa) oL LEAETNTEC KOl KATOLOKEUOLOTEG £PYWV ATIOXETEUCNC, TIOU
KOTEYOUV TO OXESLO TwV SIKTOWVY, BewpnBnke OTL MPEMEL val Elval «EUTILOTA
npoownay. MNa toug idloug Adyoug 1 akopa Kal yla Aoyoug cupBoAtlopol (kat oyl
TOOO yLA TNV APECN XPNOLLOTNTA TOUC) Ta SIKTUA ATTOXETEUCNG EXOUV AMOTEAEDEL
avTIKElpEVO avadopadg oe AoyoTexVvika Kot AAAa kaAAtexvika €pya. Elval yvwotn
n meplypadn amnod to Biktwpa Ouykd otoug «ABALOUC» TOU SIKTUOU OMOXETEUONG
tou Maplolov, To omolo pdAlota mailel OUCLOOTIKO POAO OTNV MAOKN TOU £pyou.
Avahoyo polo mailel To Siktuo amoxEteuong tng Blévvng otnv tawia «Tpitog
AvBpwrog» tou KapoA Pwr (BA. ZxNnua 1.6).

IxAna 1.6 O Orson Welles xavetal otoug UTIOVOROUG NG Blévvng, g Yo oknvr amo thv

tawia «O Tpitog AvBpwrogy.
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1.4 Navtoppoika Kat XWPLOTIKA SiKkTtua

Ta maAdtepa SlKTuA QMOYXETEUONG TIOU KATOOKEUAOTNKAV OE EUPWITAIKEG Kol
OLEPLKAVLKEG TIOAELG €lval mavtoppoikd. Ta Siktua oUTA KATA TO HEYAAUTEPO
Slaotnua petadépouv HOVo Ta AUpata, €xouv OpwC oxedlaotel pe SlATOUEC
ETAPKELG yla T Sloxéteuon twv oufpiwv, MoOU n Mapoxr Toug gival oNUAVTLKO
MOAAMAAGCL0 TNG MOPoXAG AUPATWY. OUWE OL EYKATAOTACELG enefepyaciag mou
cuvdualovtal pe mavioppoika Siktua oxeSlalovtal woTe va EMOPKOUV UOVO YL
£€V0l TOOOOTO TNC TapoX NG opPpiwv. ETol 6tav n aBpoloTiki mapox AUUATWY Kal
ouBpiwv Eemepaoel éva KABOPLOUEVO AVWTATO OPLO, EMITPEMETAL N UTEPXEIALON
TpOG emLbaveLOKA USATIVO CWHATO XWPLG emefepyaocia. AUTO OLWE EXEL CUVETELA
™ MeyoAUTEPN PUMAVON TWV USATWVWY CwHAtwv. MapdAAnAa, ta Ouppla mou
obnyouvtal oTnv gykataotach eneepyaciog ouxva mpokaAoUv pofAnuaTa otn
Aettoupyla TNG, evw auEAvouv Kal To KOOTOG emefepyaciag Kal AvtAnong. Xta
LELOVEKTHLOTA TOU TTAVTOPPOIKOU CUCTAUATOC MPETEL VO TTPOCSTEDOUV Kal HUEPLIKA
OKOMQ, OTIWCE Ol Kivduvol TIANUUUPLOUATOG UTIOYELWY OE TTEPUTTWOELS ECALPETIKWV
Katalyidwv, ol avadUoel oOUWV KATA TG €NpéG Teplodouc amd Ta OvolyTd
dpeatia culhoyng ouPplwv otoug Spopoug, KabBwg Kol To AuENUEVO KOOTOG
OVTANOEWV, O€ TEPUITTWON TTOU UTIAPXOUV AVTALOOTACLA HETO 0TO SiKTUO.

BeBaiwg To mavtoppoikd SIKTUO £XEL KAL OPLOMEVA TIAEOVEKTNLOTA, OTIWG TNV
QIAOTNTA TOU (évag aywyog o kaBe dpouo) mou poodEpel KAAUTePN emonteia,
TN ULKPOTEPN amaoXOAnon tng SLaToung Twv SPOUWY, Kal KUPLWG TO UIKPOTEPO
OPXLKO KOOTOG KATOOKEUNG. Z€ TIOANEG TIEPUTTWOEL OUWG KAL N OLKOVOULKOTNTA
TOU, O€ OUYKPLON ME TO XWPLOTIKO cuoTnua, Umopet va audlopntnBei, blaitepa
0c TOAELC TOU O TEAKOC amOOEKTNG Twv AUUATWY PBploKetol O poKpLvn
anodotaon, EVW UTApxouv péaa f SimAa otnv moAn enidavelakd udAatva cwuota
TIOU MIMOPOUV Vo XpnoLldomolnBolv w¢ amodékteg opPplwv. AkOun, eav
ouvumoloylotel To auénuévo, otnv TMePIMTWOon TMavtoppoikoU SLKTUOU, KOOTOG
KOTAOKEUNG TNG EYKATAOTAONG EMeEepyaoiag Kol KUpLwG ol augnuéveg Samaveg
oUVTAPNONG Kol AsLToupylag, TOTe Umopel va amoSelyTel OTL TO MAvVToppoiko &i-
KTUO &€V UTIEPEXEL OLKOVOLLKA.

E€attiag Twv mapamdvw eUPOVWV  PELOVEKTNUATWY, N KOATOOKEUN VEWV
TIAVTOPPOIKWY SIKTUWV €XeL eyKatoAeldBel, kaL OAa oxedov ta olyxpova Siktua
glval ywpLoTika.

H emloyn t¢ AVong tou mavtoppoikol Siktuou SikatoAoyeital povo (o) oe
MLKPEC EMEKTACELS TOALWV TOVTOPPOIKWY SIKTUWV (B) 0t MEeEPUTTWOEL TOU,
gfaltiog TNg mapouaciag opyavikwy UALKWY 0TouG SPOROUC TG MOANG, To OUPpLa
amattouv enefepyacia mpwv tn 61dBeor toug Kal (y) Of OLKLOPOUG He TOAU
oTeVOUG SpOLOUC TTOU BEV EMULTPETIOUY TNV KOTACKEUN SU0 TAPAAANAWY aywywv
QTOXETEVONCG.

To XWPLOTIKO cloTNUa amoxeteuong edappoletal oxedov Kat' amoKAELOTL-
Kotnta otnv EAAada, omou efattiag Twv peydAwv Kabuoteprioewv dev eixav
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KOTAOKEUAOTEL opyavwpéva SIKTua amoxXETEUONC TPV TNV EMLKPATNON Tou. To
XWPLOTIKO CUOTNUA EMUTPENEL TNV TANRPN avetaptnola oto oxedlaopo twv duo
Siktuwv. Etol to Siktuo akaBaptwv oxedlaletal ouykevipwtikda, dnAadn ta
oKkaBapta OANG TNG MOANG CUYKEVIPWVOVTAL TEALKA O €va aywyo, Tov KUplo
OUAM\ekTNpa, O omoilo¢ Tt odnyel otnv eykatactacn enefepyaciag, mpLwv
kataAngouv otov TteAlkd amodéktn. AvtiBeta, to Siktuo opPpiwv oxedlaletol
QTTOKEVTPWTIKA, SNAOSH ETLSUWKETAL N KATAOKEUT AVEEAPTNTWY aywywv oUppiwv
TIOU KOTAARYOUV 0€ SL0pOPETIKA OnUELD TOU amodEkTn, 1 Kol o€ SladopeTIKOUG
QTMOGEKTEC. ME TOV QTIOKEVIPWTLIKO OXESLAOUO LELWVOVTOL OL SLATOUEG KOl KATA
CUVETIELA TO KOOTOG TWV aywywv, Kol KOTA Kavova amodelyovtol evieAwg ol
QVTANOELC.

‘Eva. AAAO TIAEOVEKTNUA TOU XWPELOTIKOU CUCTHUATOC €lval TO Yeyovog OTL
€UVOEl TN oTAdLAKN KOTAOKEUN TWV £PYwV OTMOXETEUONG. Asdopévou OTL n TLO
QUEON avAyKn €lval n AMOXETELON TWV OKABAPTWY Kal OTL OL aywyol akabdapTtwv
glval PLKpAG SLoToUNG Kol OXETIKA ¢ptnvol, cuvhBwG KataokeualeTal MPWTA TO
Slktuo akaBdptwy, evw Ta OUPplLa adrivovtal yla HEPLKA Xpovia va TpEXOUV
oTou¢ SpOUOUG KaL Ta GUOIKA USATOPEV AT TNG TTOANG.

‘Eva afloonUEIWTO PELOVEKTNUA TOU XWPLOTIKOU CUCTAKOTOC Vol TO YEYOVOG
OTL QTIOLTEL TPOOEKTIKN EMITAPNON, WOTE va anodelyovtal E0GUAUEVEG LOLWTLKEG
ouvdEoelg, tou dnuLoupyouv tpofAnuata otn Asttoupyia kat Twv SUo Siktvwv. H
ouvdeon TwV LOPOPPOWV TWV KTLPIWV HUE TOUG aywyoug oKaBApTwv TPOoKaAel
unepdOpTWOoN Twv TeAeutaiwy, KOTA T SLApKeLa Katalyidwy, evw n ouvdeon Twv
OKOOAPTWY TWV OTITIWV HE TOUC aywyoug opPplwv mpokoAel pumavon Ttou
QTMOGEKTN TWV ouBpiwv.

1.5 MEAETEG AOTIKWV OLTOXETEVUGEWV

To TUTIIKA €pYa OLOTIKWY ATIOXETEUCEWY TIOU OTIOTEAOUV KOL TO QVTIKELUEVO TWV
OXETLKWV PEAETWV UItopouV va taflvopnBolv yevika wg eENC:

e Alktuo oKaBApTWV

e Eykatdotaon enefepyaciog akabaptwv

o Aywyog 61aBsong emefepyacEVWV AU PATWY

e Alktuo oppplwv

o [EPLUETPLKEG QVTIMTANUUUPLKES TAdpOL

e AleuBeTnoelg USATOPEVUATWY LECA OTNV TIEPILHETPO TNG OLOTLKAG TTEPLOXNAG.

H meplpeTpog Twv £pywV KATA KAVOVA EKTEIVETAL OTA OPLO TOU OLKLOUOU, OTIWG
auta opillovtal amo TG UDLOTAUEVEG OUVONKEG SOUNONG N TO EYKEKPLUEVO
PUBULOTIKO OXEdLO.

H ekmovnon Twv LEAETWVY AMOXETEUONG SLETIETAL ATIO OXETIKEG TpodlaypadEc,
mou kaBopilouv eMakpLBWE TA EMPEPOUC AVILKEIHEVA TWV PEAETWY, TOUG OPOUG
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EKTIOVNONG TOUC KalL TIG Baotkeg mapadoxEg kat pebodohoyieg olvtalng Touc. Itnv
EAAGSa oL oxeTIkEG TpodLaypadeg meplthapBavovral oto MA 696 (1974).

JuvnBwg ol pelfteg ekmovouvtal o tpla otadia: Mpokatapktiky MeAETn,
MpoueAétn kat Oplotikl MeA£Tn. Ito TeAko otadlo Sivovtal ta TARPEN
KOTOOKEUQOTIKA oOxE0l Ttwv €pywv (yevikn Owataln, opllovtioypadieg,
UNKOTOUEG, TUTIKEC SLOTOMECG, OXESLA TUTILKWVY KoL €KWV TEXVIKWVY £pywv), T
omola eival amapaitnta XL LOVO yla TNV KATAOKEUT, aAAA KOl yla Tn LEAAOVTLKNA
OuVTNPNON, EMEKTACN I TPOTIONOLNGN TOUG. Mo To AOY0 QUTO T OXESLO TTPETEL VOl
EVNUEPWVOVTAL KATA TO OTASLO KATAOKEUNG KOL LETEMELTAL.

EKTOC amd ta oXESLO oL HEAETEG MEPAAUPBAVOUV KOL AVOAUTIKA TEUXN TEXVIKWY
ekBéoswv, TeELXN uUToAoylopwv  (USpPOAOYIKWY, USPAUALKWY, OTATIKWVY,
NAEKTPOUNXAVOAOYIKWY) HE TIG Tapadoxeg, TIG HeBodoloyieg Kkal ToOug
OVOAAUTIKOUG UTIOAOYLOLOUC TWV £PYWV, OLKOVOULKO-TEXVLKA TEUXN (TPOUETPNOELG
EPYAOLWY, OVOAUOEL( TIHWV, TIHOAOYLa, TPOUTIOAOYLIOHOUG), TEUXN TEXVIKWV
npodlaypadwv yla TNV KOATOOKEUN Twv EPywv Kol TEAOG TeuXn ouyypadng
UTIOXPEWOEWVY TOU KATAOKEUOLOTH TWV £PYWV.

Ma tn olvtaén Twv PHeEAeTWV amapaitntn ivat n culioyr, N opyavwaon Kot n
enefepyacia plag ospag mAnpodoplwy, oTLG onoleg mepthapBavovrat:

1. Toroypapikda dedoucva
XAaptec TNG €UPUTEPNG TIEPLOXNG, TOMOYPOPLKA KOl PUHUOTOULKA
SlaypAppOTa TNG TEPLOXNG UEAETNG, UNKOTOUEG 08IKOU SLKTUOU, UNKOTOUEG
KoL SLATOHEG udaTOpeUUATWY, aepodwToypadleg TNG TEPLOXNG, KaBwC Kat
BuBopetplka Sedopéva OV TPOKELTOL VO KOTOOKEUAOTEL UTOBAAACGCLOG
aywyog dlabeonc.

2. Tewteyvika kot ubpoyswloyika dedoueva
lewAoyikol xapteg, edadikég TOUEG yao TNV e€akpifwon tou eidoug Tou
edadoug, otolyeia yia tn Slatta tou undyelou opilovra.

3. Ybépoldoyika deboueva
Bpoyouetpikd kal kKupiwg Bpoxoypadikd dedouéva tng meploxng UEAETNG,
Sebopéva TTapoxnG KoL OTEPEOTIAPOXN G TWV USATOPEU LATWY TNG TEPLOXNAG.

4. Xwpotaika dedoucva

Jtatotikd otolxela €€€AENG mAnBuopol, pubulotika oxedla, Opol
d0unong, XPNOELG Kol KOOTOG yNn¢ (pokelpévou va kaBoplotei n B€on tng
gykataotaong enegepyoaoiag kal tuxov {wveg amaAlotplwong) dedopéva
ETUXELPNUATIKWY KOl BlopnXovikwyv SpaotnploTTwy, TOUPLOTIKWY EYKATA-
OTACEWV Kal 0gEpOSPOULWY, EMEKTACELS TOU OXeSioU TTOANG, TTPOTACELS Kal
MEAETEG VEWV QVANMTUELOKWY SPaOTNPLOTATWY KOl EYKATOOTACEWY TOU
ennpealouv To oUCTNUO OTTOXETEUONG
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5. Aebouéva xprionc vepou
Aetoupylka  Sedopéva  SIKTUOU UOPEUONC, TOCOTIKA KOL TIOLOTLKA
XQAPOKTNPLOTIKA AUMATWY OFf TEPIMTWON TOU OE KATOolA TEPLOXN TNG
TLEPLOXNG MEAETNG UTTAPXOUV OywYOoL OTOXETEVONG.

6. AebouEva mOLOTNTOC VEPOU KOl WKEQVOYPUPIKA
MeTtproelg ToLOTNTAC VEPOU OTOUC UTIOYELO Kol €TpOvVeELOKA USATIVA
owuota TNG TEpOXAG, N otn Bdlacoa kabwg kol wkeavoypadlkd
Sebopéva POKELUEVOU Vo eTAeyel 0 amOSEKTNG Kal vo kaBoplotolv ol
0pol 81aBsong Twv AV ATWV.

7. Owovouika bedoueva
AVOAUTIKEG TIHEG UALKWV KOL EPYOQOLWV TWV £PYWV OTIOXETEUONG, Samavn
EVEPYELOG, TOTIKEC OUVONKEC TOU emnpedlouv TO KOOTOCG, OUVONKEG
XPNUOTOSOTNONG KO ETUTOKLA.

INUAVTLKO pOAo ot cuAloyn Twv mopanavw mAnpodoplwv mailouv oL TUXOV
TOALOTEPEG LEAETEG YLl ouvadr) Epya OTNV MEPLOXN LEAETNG, KAOWG Kal oL EMAEC
LE TIG aAPXEC KOl TOUG OpYaVLOUOUC TNG TIEPLOXNAG.



Kepadaio 2 EKtipnon mapoXwv akabaptwv

2.1 lrevika

OL aywyol akaBdpTtwyv HETADEPOUV TO AOTIKA AUHOATO KOL OPLOPEVEG ETUTTAEOV
TIOOOTNTEG UTIOYELOU VePOU KO EMLOOVELAKNG OTOPPONG TIOU ELOEPYOVIAL OF
QUTOUG (TTaPACLITIKEG ELOPOEC). KATA CUVETELD N EKTIUNON TNG TMAPOXNG TWV ayWw-
Ywv akaBaptwv nMpolmoBETeL TV ekTiunon tou MAnBuopoU mou efunnpeteital,
NG KATOVAAWONG VEPOU KOl TOU TIOCOOTOU TNG TOU KATOANYEL OTOUG OYWyouUg
QIMOXETELONG, KABWC KAl TWV TIAPACITIKWY ELOPOWV UTIOYVELWV SINBrRoswv Kal
amoppon¢ opPpiwv. EmutAéov oL aywyol cuxva petadépouv Alpata omd
BLOUNXOVIKEG 1| EUTTOPLKEG EYKATAOTACELG, TWV OTNOLWV OL TIAPOXEC TPEMEL VA
ouvekTipwvtal. OL TapoxEG akabaptwy Kot ol SinBnoelg endavilouv oNUAVTIKEG
SLOKUMAVOELG OTO XPOVO, KAl KATA OUVEMELA oL aywyol Ba mpémel va eivat
ETIAPKELG YLOL TN MEYLOTN TN TNG TAPOXNG, TNV Tapoxn oxedlacuou.

2.2 Nepiodog oxedracpov

OL aywyol akaBaptwv oxedlalovtal HE TAPOXETEUTIKOTNTA EMAPKA ylad TNV
KOAUYPN TwV HEANOVIIKWY OVAYKWVY TNG TEPLOXNG MEAETNG, yio pia Sdedopévn
niepiodo oxedlaopou. OL MAPOXEG OXESLOOUOU TWV OyWYWV EKTLLWVIAL Lo TLG
ouvOnkeg TMANBUOUOU Kol KATavaAwong VEPOU TIOU QVOUEVOVTAL Yl TO TEAOG
QUTNG TN epLoSovu.

Ta Sladopa empépoug €pya amoxEteuong Sev eival amapaitnto va €xouv TNV
(610 tepiodo oxedlaouol.

Ol mapAyovIeg Mou Taipvovtal umoyn ya Ty €mAoyn tTng MEPLOSOU QUTHG
elvat (o) N woéhun Suapkela Lwng tTwv empépoug €pywyv, (B) n eukoAia 1
SuokoAia eméktaong Twv £pywy, (y) n LeyaAn i Kikpn afeBatdtnta otnv ektipnon
™G €€EAENG Tou TTANBUCHIOU KO YEVIKOTEPA TNG QVATTUENG TNG TIEPLOXAG (OTav
UTIApXEL peyaAn ofePfalotnta, cuviBwg kavoupe Sucpevéotepn emloyn), (6)
OLKOVOLKOL TTOpAYOVTEG, OTIWC TO GUVOALKO KOOTOG TWV £PYWV KOL TO ETLTOKLO TNG
Xpnuatodotnong.
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H mepiodocg oxedLA0UOU TWV ayWYWV ATOXETEUCNG, CUUDWVA UE TIG EAANVIKEG
npodlaypadec (MA 696, 1974), yevika Bewpeital 40 xpovia. AleBvwg n nepiodog
oxeblaopol Bewpeital 40-50 ypovia yla TOUG KUPLOUG CUANEKTAPEG, EVW YLO TOUG
SeUTEPEVOVTEG Kal TPLTEVOVIEG aywyoug Taipvetal umoyn n tehwkn (€oxotn)
poPAenOUEVN QVATITUEN TNG TTOANG.

ElblkOTteEpa  ylo TOV  NAEKTPOUNXOVOAOYIKO  €EOMALOUO Twv  SIKTUWV
amoxétevong (avrtAlootdola) KabBwg Kal yla TG EYKOTOOTACEL emefepyaciag
Avpatwv n nepiodog oxedlaopol eival pKpOTEPN, HETALU 20 Kal 25 eTwv, Aoyw
NG ULKPOTEPNG SLAPKELOG {WHG TWV £PYWV QUTWV.

2.3 NAnBucpaka dedopéva — EEEMEN Tov MANOBUGHOU

Mnyn twv mAnBuoplokwv O6edopévwy eival ol amoypadéc mAnBuopou. O
mANBuouog adetnpiag, SnAadn o MANBUCUOC OTO XPOVO EKTIOVNONG TNG MEAETNG,
elval moAU xpriowo otolxelo ywa tn peA£tn. Otav €xel pecolaProesl kdAmolo
ONUOVTLKO XPOVIKO SldoTnpa amod tnv Tehevtaia anoypadn, ival anapaitnto va
vivel enavektipnon tou mAnBuopol adetnpiag. Mo To okomd aAUTO XPNOLUO-
molouvtal S1APOPEG OTATIOTIKEG EVOEIEELS, OTIWG OL amoypadEG TwV HadnTwy Twv
oxoAeiwv, TwV KATOVOAWTWY PEVHATOC | VEPOU, oL eyypoadec/Siaypadec ota
SnuotoAdyLa KTA.

H nipoBAen tou peAhovtikol MANBUooU oto TEAOG TG Tteplddou oxedlacuol
Baoiletal ota Lotoplkd amoypadlkd Oedopéva. OL ocuvnBelg pébBodol Tou
akoAouBouvtal TPOoKELUEVOU va eKTLUNOEL 0 peAovTikdg mMAnBuouog ivat:

1. Napadoyn ypauuLkng avénong tou mAnbucuou:

MNi=ry+at (2.1)

omou [1; kat [y €lvat o mMAnBuouog o xpoévoug (€tn) t kat O (xpodvog
adetnplog), avtiotowa, Kat a lval MoPARETPOG aUENONG Tou MANBUGLOoU.

2. Napadoyxn otabepol MOCOOTOU £TNOLAG AUENONC Tou MANBUCHOU (TUTOG
OVOTOKLOMOU):

My=rly(1+8) (2.2)

omnou B ekdpalel TNV mooootlaia avénon tou MAnBuouol ot povadliaio
XpOovo (éva £10¢).

3. NMapadox O&ladopeTikwy TooooTwyv aviénong tou TAnBuopol ava
6e60UEVEC XPOVIKEC TIEPLOBOUG, TLY. ava Sekaetia (cuvnBwe epapudletal
O£ JEYAAEG TTOAELG).

4. Xpnolwomoinon tnNg AOYLOTIKNG KAUTUANG (oxnuatog S), n omoia xopoa-
Ktnpiletal and éva MANBUCUO KOpeGUOU [T, TIOU QVILOTOLXEL OTNV €0)XATN
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avamntuén tng moAng. H AoyLoTiki KaumuAn ekbpdletal Habnuatikd amd T
oxéaon
I
n =—-—~F— 2.3
Y 1l4me™ (23)
omou m, n otaBepég nou, pall pe tov mMAnbuouo kopeopoL f1,, urmopouv va
EKTIUNOOUV amod ta otoplkd OSedopéva (m.x. pe tn HEBOSO eAdyloTwv
TETpayWVWV). H mo mavw oxéon amnoteAel Abon tng dtadoptkic e€lowang

dri;
E:nnt(l'nt/ nk) (2.4)
5. lpadikn enéktoon oto PEAAOV TNG KAUmUANG petafoAng tou mAnBuopou

oto mopeABov.

6. lpadikn olykplon e tnv €€EALEN Tou TMANBUOUOU GAAWV HEeYOAUTEPWV
TIOAEWVY, PETA OMO TO XPOVO Tou O MAnBuouog toug ntav (log pe tov
TANBUOWO TNG UTIO PEAETN TIOANG.

H emloyn t¢ pebddou mou teAikd Ba uoBetnBel Baciletal otnv ewova TG
€€EALENG Tou MANBUoPOU oto TtapeABaov. Mo To okomd auTo N ypadLKr ATEIKOVLON
™G €€EALENG elval tavTa XpNoLun, avetdptnta amno 1o nota pébodog Ba emleyel.
AKOUN XPNOLUEG glval Ttavta Kol oL ouykploelg pe tnv €€EAEN MANBuopoL GAAWV
TLOAEWV.

Mo tnv opBoloyikdtepn mMpoPAedn NG e€EALENC TOU MANBUGHOU GKOTILHO €ival
va ovaAUovtal Ol TOPAYOVIEG TIoU TNV ennpedlouv, dnAadn oL YeVAOELG, oL
Bavatol KoL oL LETAVAOTEVOELS MANBUCUOU Ao Kal pog TNV TTOAN. Ot HeTaBOALC
TWV KOWVWVLKWV KOl OLKOVOULKWY CUVBNKWV OE YEVLKO KalL TOTIKO eminedo pnopel
va 08Nynoouv o€ ONUOVTIKEG WETABOAEG, otnv €€€AEn tou mAnBuopol. la
napadelypa €vo ooPfapd avamtuflakd £pyo O Hla PLKpR TOAN Umopesl va
06NyNoEL 0 oNUAVTIKA avEnon Tou MAnBucopoU TNG.

TéAog, elval mavta amoapaitnto va yivetal Eexwploth ektipnon tou aplbuoul
TWV 1N HOVIUWV KATolkwV, SNAadr auTwy MoU EMLOKEMTOVTAL TNV TIOAN yla ULa N
TIEPLOOOTEPEG MEPEG, YLO EPYAOLAKOUG I TOUPLOTIKOUG AOYOUG. € OPKETEC
TEPLOXEG TNG EAAGSOC 0 aplOUoC TWV N HOVILWY KaToikwv lval TIOAAEG PopEg
TOAQITAQGLOC TOU POVIHOU TAnBuouoU.

2.4 Katavopr Tou ntAnbuouou

Mo TNV EKTIUNON TWV TOPOXWV TWV EMIUEPOUC OYWYWV aKaBApTWY, N MePLOXA
MeAETNG OSlalpeital oe Slopepiopata 1 UTOAEKAVEG, Ta Opld TWV OMOolwvV
kaBopilovtal amd tnv tomoypadia kat TN Sldtagn tou oblkol SIKTUOU TNG
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neploxng. H ektipnon tou mMAnBuopol kaBe tétolou Slapepioparog Paociletal
OTNV €KTACI TOU KOL TNV IUKVOTNTA MANBUCHOU O€ QUTAV.

H katavour tou mMAnBUoUOU, KOl KATA CUVETELD KAl N TTUKVOTNTA Tou, &ev
elvat opolopopdn oe OAn tnv meploxn HeALTNG. Etol, n meploxn HeAELTNG
urtodlalpeital 0g UTOTEPLOXEC avaAoya HE TIC SpaoTnPLOTNTEG KAl TOUG OPOUG
d0unong, o€ TpOMO wote KABe uTtoTEPLOXN va epdavilel opolopopdia o auta Ta
XOPAKTNPLOTIKA, KoL KOTA OUVEMELlR (Sla mukvotnta MANBUoHOU. ApXIKA N
TeEPLOXN UEAETNG Slatpeital o {wveg avaloya e TIC SpaoTnplOTNTEG MOU ava-
TMTUOoOVTAL (OLKLOTIKEG, EUMOPLKEC, Blopnyxavikég, dnuootag xpnong — dnAadn
TIapKa, oBOANTIKEG EYKOTAOTAOCELG, vekpoTadeia KTA.). ITn CUVEXELD OL OLKLOTIKEG
{wveg Slalpolvtal oe Topelc avaloya Pe TG ouvOnkeg Sounong (opol Kot
OUVTEAEOTNC SOUNONC) Kal EKTLUATOL 0 KABe {wvn n mukvotnta mAnBuaouou.

JuvnBelg TWEG TNG MUKVOTNTOC TMANBUCHOU OLKLOTIKWY TteEpLoXwv €ivatl 35-50
kat/ha? yia topeic xapunAng 66unong (Lovokatotkisc), 100-150 kat/ha yia Topeig
péong dopnong (duthokatolkieg, tputhokatolkieg) 200-400 kat/ha yla meployeg
vPnAng d6unong (moAukatolkiec). Exouv Opwe SLomiotwOel Kot TUKVOTNTEG TIOAU
peyaAUTEPEG, TNC TAENG Twv 2500 koart/ha, o mMePLoXEC MOAU TUKVAG SOUNCNG UE
noAvwpoda ktApla. MNa PBLOUNXAVIKEG KOL EUTIOPLKEG {WVEC XpNOLUomoLlouvTal
TIUKVOTNTEC TNG TA€N¢ Twv 25-75 kat/ha.

MeVIKA oL TIUKVOTNTEG TMANBUGHOU ToU ULoBeTOUVTAL TIPEMEL VA CUUGWVOUV UE
TIC EKTLUAOELG TOU OAKOU TTANBUGHOUL yla Tov omoiov yivetal o oXeSLAoUOC Twy
EPYWV. e UEYAAEC TOAELC HME OVEMTUYHUEVA EUTIOPLKA KEVTPA, Tou Yivovtal
ONUOVTLKEC METAKLVAOELG MANOBUOUOU KaTd tn SLAPKELX TNC NUEPAG, TIPEMEL VOl
yivetal S1akplon tou mMANBUGHoU KOl TNG AVTLOTOLXNG TIUKVOTNTAG O SLOUEVOVTEG,
£pyolOEVOUC KOL ETILOKETTTEG.

2.5 Yéartikn katavaAwon

H vdatikn katavaAwon Slokplvetal kat’ apyag o€ oKLk, Blopnyavikn, Snuoota
Kol Snuotikr). Ol CUVIOTWOEC QUTEG TNG Katovailwong sudavilouv Heydleg
SLOKUUAVOELG QMmO TIEPLOXN OF TEPLOXN KoL OL TIOPAYOVTEG TIOU TIG emnpedlouv
givat (1) to kAo, (2) to eninedo Lwng, (3) n Umapén N oxt SiIKTUoU ATOXETELONC,
(4) o TUTIOG TWV EUMOPLKWY, BLOUNXOVIKWY KoL TOUPLOTIKWY Spaatnplotntwy, (5) n
SLaBeopoTNTA TOU USPEUTIKOU VepoU, (6) oL TLEoELg Tou Siktuou Udpeuang, (7) n
ToLOTNTA TOU vePOU (8) To KOGTOG Tou vepol Kat (9) n moAwtikr Slaxeiplong tou
cuotAuarog udpodotnong.

Je opyavwuéva ouothuota U8peuong ol umnpecieg Slaxeipiong Ttou
ouotnuatog udpodotnong SLABETOUV OTATIOTIKA Sebopéva TNG KATAVAAWGCNG

2 H ocuvtopoypadio «koT» onpoivel «kdTowoly. O aplOpdc Twv Katoikwv Sev eivat
SLootaTiko pEyeB0C Kal cUVETIWC Sev £XEL LOVADEG.



2.6 Moogotnta akadaptwv kot USATIKN KATAVAAwWGTN 17

VEPOU, TAVW OTa omoio Hmopel va otnptel n ektipnon twv mapoxwv
akaBaptwv. Emonualvetal opwg ot Ba mpémel va ylvetal mavra pla mpoPoAn
oto péAovV TNG Katavaiwong, dedopévou otL n BeAtiwon tng mowdtntag {wng, N
TUXOV Qvamtuén tng TOANG, OoAAG OKOUN KAl N KOTAOKEUN Tou OLKTUou
amox€tevong odnyoulv o avénan Tng KaTavalwaonc.

JuvnBwg oL S1aPoPEC CUVIOTWOEC TN Katavalwaong ekbpalovral Pe To Selktn
NG HEONC NUEPROLOG KOTavAAwaong ava katowo (L/(d kar)).

2Tov eEAAOSIKO XWPO Ol TUTIKECG TIUEG TNG OLKLAKAG KATAVAAWONG OXESLOOUOU
Kupaivovtol amo 150 L/(d kat), yio pikpoUg olkiopolg, pexpt 250 L/(d kat) ya
HEYAAEC TIOAELG, e péon Tur 200 L/(d ko). ELSIKA yLol TOUPLOTIKEG EYKATAOTAOELG
KOlL VOOOKOUELD N Katd Kedalnv katavalwon Bewpeital avénuévn, ota dpta 300
£w¢ 600 L/(d kat). tnv ABrva n péon £TAOLA OWKLOKA KatovaAwon oxedlaopol
(Yot To £€10¢ 2026) £xeL TuTtonotnBet (EYAAT, 1985) wg €€nG:

e 235 L/(d kat) yla TteEpLOXEC LEONG KL KATWTEPNG ELOOSNATIKAG TAENG
e 310 L/(d kart) yla mepLOXEC aVWTEPNC ELOOSNUATLKAG TAENG

e 380 L/(d kat) yla nuiaotikomopaBeploTikég eploxeg (mapaliokoi Anpot)
Kot UPNANC eLcodnNUATIKAG TAENG (Bopela mpodoTtia).

Ot Blopnxavikég, dnUOOLEG Kal SNMUOTIKEC KatavaAwoelg mpoadlopilovral
Eexwplota, mailpvovtag umon TIC LOLaLTEPEG TOTIKEG OUVONKEG. ZuXVA yLa Adyoug
opolopopdiag avayovtol Kol OUTEC O ELOIKEC KATAVOAWOEL AVA KATOLKO, TTOU
TPOOTIBeVTOL OTNV OLKLOKA KOTAVAAWON.

Ot BLOUNXAVLKEG KATAVOAWOELG £XOUV TILO HeyOAa Opla Slakupavong, availoya
LE TIG BlopnXavikeég 5paotnELOTNTEG. H ToodTNTA TOU VEPOU TIOU TIOPEXETAL YL
BLopnXavikeg XpNoEeLg 0TV ATTIKN eKTLUATOL 0TO 10% TNG OLKLOKAG KOTAVAAWONG A
niepinou ota 20 L/(d kat), aAAd os oAl pe coBapr Blopnxaviki dpactnplotnta
propel va Eemepdoel kat to 100% NG OLKLOKAG KATAVAAWONG.

Ol TUTIKEG TLUEG yla TN SnUoola Kol SNUOTIKA KAtavaAwon (KotavaAwon
oxoAeiwv, voocokopeiwy, 16pupdTwY, dpdeucon TAPKwWY, TAUCLUO SpOUWV KTA.)
Kupaivovtol ard 10 péxpt 50 L/(d kar).

2.6 MoodtnTa aKABAPTWVY KoL USATIKA KATavaAwon

EKTOC amd tnVv Meplmtwon Tmou UMAPXOUV EMOPKN Kol aflomiota otolxsia omo
UETPNOELC 0E UPLOTAPEVOUG aywyous akoBAPTwyY, Ol EKTIUNCELS TWV TTOPOXWY
akaBaptwyv Bacilovral oTig avTioTolxeg mapoxeg Udpeuong, adou adalpebolv ot
TIOOOTNTEG TOU S€V KATOAYOUV OTOUG UTTOVOUOUG. OL TTOCOTNTEG QUTEC, TIOU KATA
LEYAAO UEPOC LETATPEMOVTAL OE USPATHOUC, KATAVOAWVOVTAL KUPLWGE yLa OTIoUO
YAOOTPpWY, KATIWV KAl TIAPKWY, Yl TTAUCLUO OUTOKLVATWY KoL SpOUWV Kol ylo
KoBaplopoug orutiwy. Ol UTIOAOLTIEC TTOGOTNTEG TIOU KATOANYOUV OTNV QTOXE-
TEUON EKTIHWVTAL oUVNBWC WG €va oTtaBepd MOCOOTO OTILG KATAVOAWOELG UOPEL-
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onNg, To omolo e€apTATAL OO TLG TOTUKEG CUVBNKEG Kal Kupaivetal amo 60% pexpl
80%. Mo TNV EKTIUNON TWV TIOPOXWV OXESLACOU oL EAANVLIKEG Tipodiaypadeg (MA
696, 1974) eruPdaAlouv 10 MOCOOTO aUTO va Bewpeitar 80%. H EYAAN (1985)
OUVLOTA YEVIKWG TTOC0O0TO 85%, €KTOG OO TIC MOPAOEPLOTIKEG TIEPLOXEG KAL TLG
TLEPLOXEG UYPNANG ELCOSNMATIKAG TAENG, OTIOU CUVLOTA TOCO0TO 80%.

2.7 AlaKUHAVON TWV APOXWV aKaBdaptwv

Ot mapoyxég akaBaptwy epdavilouv ouvexelg LETABOAEC TTIOU KATATAGCOOVTAL OTLG
akOAouBeg katnyoplec:

1. Ynepetoleg UETABOAEG
Odeilovtal otnv €€EALEN TOU MANBUGHOU, TWV KOWVWVLKWY KOL OLKOVO LKWV
ouvONKWv Kot Ttou erutédou SlaBiwong, Katl yevikad sival auénTikeég. Katd
OUVETELA Ol HEYLOTEG TAPOXEC epdavilovtal oto TEAOG TNG MEPLOSOU
oXedLaopoU Tou £pyou.

2. AlaKUUAVOELG UETT OTN OLAPKELX EVOG ETOUG
OL SLaKUPAVOELG QUTEC €lval KOTA TO HEYAAUTEPO UEPOG TOUC TIEPLOOLKEG
KOl KATA TO UTIOAOLTTO Tu)aieg Kal odelhovtal OTIG avTIOTOLKEG LETABOAEG
™G KOTAVAAWONG VEPOU TOU TipoKOoAoUvTOL amd TG OLodOopPETIKES
KALLOTIKEC ouvOnkeg. ETol To KOAoKAipL Ol KOTOVAAWOELG VEPOU Kal Ol
TIAPOYEC aKaBApTWY eival peyallTepec.

3. ALOKUPQVOELC 0TN SLAPKELA TNG NUEPAC
OL OLOKUMAVOELG QUTEC €XOUV U0 TIPOCOLOPLOTIKN  (VIETEPULVIOTIKN)
CUVLOTWOO TIOU CUVOPTATOL ME TIG YEVIKEUMEVEG KOBNUEPLVEG ouVNBEeLEg
{wnNg (Hkpéc mapoxec to Ppadu KAl QUENUEVEG TIC TPWLVEG Kol
OUITOYEULOTLVEC WPEG) KAl Lo TuYaia ouvioTwaoa.

Mo TG HEAETEC OMOXETEUONG EVOLAPEPOUV TTPWTIOTWG OL HEYLOTEG TOPOXEG,
TIou TpoPAEMOVTAL YLa TO TEAOC TN ePLOdoU oxedlaouol Twv £pywv, Sedopuévou
OTL ot autég Paociletal n SiaotacloAdynon kKol 0 USPOAUALKOG E€AeyXoG Twv
aywywv. MNa tn StaotacloAdynon el8IKwY £pywyv, OMwe olbwvwy, avtAlooTaciwy,
EYKATOOTACEWV emnefepyacioc Auvpdtwv KrtA., evdladépouv emiong AMeg
ouvOnKeg GOPTIONG TWV AYWYWV, TLY. Ol HEYLOTEG, UECEC KOL EAAXLOTEG TIAPOXEG
oTNV apxn Kol oto TEAOC TNG MepLOdou oXedlacpou Twy €pywv. H iSla molkiAia
ouvBnkwv ¢optiong evlladEpel Kal ylo €L6IKOUG UTTOAOYLOMOUC TWV TUTILKWV
£pYWV, OTIWE Yyl UTTOAOYLOMOUC auTtokaBaplopol twv aywywv (Kepaialo 4) kat
napaywyng udpobeiou (Kepdalato 6).

Ta kupldtepa HeyEBN MapoXNAG MOU KOTA Kavova evOLUpEPOUV TIG UEAETEG
QIMOXETELONG KAL O TPOTIOC UTIOAOYLOMOU ToUG KwdLKoTolouvTal ota okoAouBa:
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o. Méan nuepnota apoxn akaddptwv Qg (KAl avnypévn oVA KATOLKO gg) TLY.
oTo TEAOG 1 otnv apxn TNG TePLOdou oxedloopol. OuoLOOTIKA Elval o
€TNOLO¢ OYyKOG akaBapTwy, Stnpnueévog Le Tn Slapkela evog £€Toug. ExTL-
patal cuvnBwg tnv avtiotolyn mapoxn UEpeuonc Q' : (N q'e), TLX. Qe = PQ’E,
OTou OMw¢ TpoavadEpBnKe, n T Tou p otnv EAAGda katd kavovo
Bewpeitatl ion pe 0.80.

B. Méyiotn nuepnota mapoxn akadaptwv Qy (KoL avnypévn ava KATOLKO gy).
Ouolaotika eival n péon mapoxn NG NUEPAG HE TN UeyaAltepn
Kotavalwon. Ektipatal pe Baon tn oxéon

Q, =A,Q (2.5)

omou Ay elval 0 OUVTEAEOTNG NUEPNOLOG alyunG. H péylotn nuepnola
Tlapoxn ouxvad ovopdletal kot Jepivn mapoxn akaddptwy.

v. Méyiotn otiyuiaia napoyxn akadaptwv Qp (N mapoxn atyung). OuclacTika
amoteAel TO OTIYULOIO HEYLOTO TNG TMOAPOXAG KOTA TNV NUEPA HE TN
peyaAUTepN KOTAVAAwON. ZUpdwva Pe TG eAANVIKEG mpodilaypadég (MA
696, 1974) ektipdtal anod Tn oxEon

Q, =PQ, (2.6)

OTouU P 0 OUVTEAEOTAG OTlyulaiog alxung, Méyebo¢ mou avaAvetol
TIOPOKATW.

O ouvteAeoTNG NUepNOLaG aXUNG Ay KupalveTal ouvhBwg amo 1.1 péxpt 1.5. H
EYAAN (1985) ocuviota yla tnv neploxeg Tng ABrvocg tipeg 1.15 €éwg 1.20. OL TIuEg
QUTEG Kplvovtal wg urtepBoAikd xaunA£g, av AndBel umodn OTL yio To cUVOAO TNG
Teploxng euBLvNG tng EYAAN n péon mapoxn tou louliou eival katd péco 6po
21% peyalutepn amod tn peon etiola mopoxn (Adtdag K.a., 1990), kal pHdAlota
Xwpi¢ va umoloylotel n Stakvpavon omo NUéEpa o NUEPA, OUTE N OTATLOTIKN
Slakupaven amno £tog o€ £T0¢ TNG LNVLIAaG KATOVAAWONG.

O ouvteAeoTNG oTIyHLaiag ayung P eival péyebog oTaTloTIKO, Kol cUVOPTATAL
(a) pe TNV emBupnth molotnTa Aettoupyiag tou Siktvou, a, n omoia ekppaletol
w¢ n mBavétnTa va pnv unepPaivel n MPAYUOTIK TOPEOXN TNV TOpoX
oxeblaopou, (B) tov mAnBuouod mou efumnpeteitat Kat (y) S1ddopeg AELTOUPYIKES
TOPOUETPOUG. ITO TEAOG QUTAG TNG €VOTNTOC OMOSELKVUETAL OTL, UE TNV TPOU-
nGBESN OTL N TMAPOXN WC TuXaia LETABANTH akoAouBei katavopr Gauss®, o ouvte-
AeotnG axung Bewpntikd Sivetal anod tn oxéon

* H napasdoxh autr dev eival amdluta opbr, kat olyoupa Sev propet va xpnotpornotn Ot
yla Tov mPooSLopLopod EAAXLOTWY TLUWV.
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1-§,+C2 1
p=tol 1w, [~

£, £  n

omou &, n pEon mBavotnTa Vo XPNOLUOTIOLEL EVOG LEPOVWUEVOG KOTOVOAWTAG TO
6iktuo otnv TuxoLOoO XPOVLKA OTLYUN Katd Tn Sldpkela tng nuépag, & n avtiotolyn
pEyLloTn TBavotnTa, yiol TV wpo aLXUng, C, © OUVTEAEOTNAC HETAPANTOTNTAC TNG

(2.7)

mapoxng, R, evog katavoAwtr, dnAadh C, =.,/Var[R]/E[R] (to R Beswpsital

Tuxala petafAnth) Kol w, n T TNG OUVAPTNONG Katavoung Gauss Tou
avtlotolxel og mBavotnta pn umépPaocng a. Mo tnv e€aywyn tng (2.7) Bewpnbnke
OTlyHlalo amokplon TOU OUCTHHOTOC KPOUVOC — OywyoC AmoXETEUonG. ZTnV
TPAYUATIKOTNTO OUWE, auTo Sev gival ocwaoto, oAAG avTiBeTa mpayUaTomoLEiTal
KoL 0vAoXEon oth SLadpopr Katd HAKog Tou aywyouU, n omoia €xeL opolopopdo-
TOLNTLKA amoTeAéopata, SNAAST LELWVEL TO CUVTEAECTH OULXUAG.

Mpokelévou va Swooupe pa ékdpacn TS (2.7) kKat@AAnAn yia epopUoYES
KAVOULE TIG 0KOAOUBEC, apKETA CUVTNPNTIKEG, UTIODECELC:

e NAoyog &/ &, = 1.5. Inuewvetal OTL 0 AOYOG QUTOG OUCLAOTIKA €ival n
TPOOSLOPLOTIKY  (VIETEPULVLOTIKY)) OUVLOTWOO TOU TPOPARUATOG Ko
efaptatal amd TIG YeVIKEUPEVEG ouvhBele¢ TwNG KAl UYLEWNAG TWV
KOTAVOAWTWY (T.X. YeVik Melwon tng katavalwong apyd 1o Bpadu,
avénon Tto mpwi, KTA.).

e Katd péoco 6po €vag katavalwtng emPapuvel to Siktuo amoxéteuong 15
min ava nuépa, onote npokumtel §, = 15 / (24x60) = 0.01 kat & = 0.015.
ZNUELWVETOL OTL 000 ULKPOTEPO €ival To peyeBog &, t000 peyoAUTEPOG
T(POKUTITEL O GUVTEAEOTNG OULXHAG.

e Juvteleotn¢ petaPfAnToTnTag C, =0.25.To HéyeBog autod dev ennpealel
ONUOVTLKA TO GUVTEAECTN OLLXUNG.

e Mowdtnta Aettoupyiog a = 1 — 107, (4 mbavotnta aotoxiag 107°) ondte w, =
4.27. H napadoyxn autr Looduvapel pe ULOBETNON AMOSEKTAC SLAPKELAG
aotoxlag 1 min kata tn Slapkela tng Beplvig mepldodou, mou Bewpeital
TPlNVn.

Me auTEC TIG UTtoBE0oelg, peTA amo Tpaelg mpokumtel (BA. amodeltn oto

€vBeto £6AdLo mLo KATW):

\/11/1000

It HNA €xouv avamtuxBel S1Apopes EUTELPIKEG OXECELG OVTIOTOLXEC HE TN
(2.8) mou Baoiotnkav ce OTOTIOTIKA SedoUéva. I AUTEG XPNOLUOTOLEITAL €vag

P:1.5[1+—1'1 J (2.8)
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OALKOC OUVTEAEDTAG QYUNG P’ = Ay P. Katd ouvEmEeLla n oTlypLaia tapoxn oyXUng
Slvetal otnv nepimtwon autn anod tnv

Q -P'Q (2.9)
OL KUPLOTEPEG ATIO AUTEG TIG OXECELG Elval oL akOAoUBEG:
P’ =5/(r1/1000)® (oxéon Babbit, 2.10)
P'=5/(r1/1000)® (oxéon Gifft, 2.11)
P=1 14 (oxéon Harmon, 2.12)

+—
4+,/I1/1000

OL eM\nvikég mpodlaypadéc (MA 696, 1974) ouviotouv TNV akoilouBn
EUTELPIKN OXEON, OTNV OMolot O CUVTEAECTAG QLYUNG CUVAPTATAL PE TN HEYLOTN
NUEPNOLO TTOPO)XN akaBapTwy Qy Kal OxL e ToV TANBUOUO:

p:mm[l.5+£ 3J 213)

Ja,’

OToU To Q4 ival ekppacpevo oe L/s. H (2.13) mpokUmtel dueoa amo t (2.8), av
otnv TteAsutalo avtikotaotnooupe 1= Qu/ qu, kot Bswprooups gy = 200
L/(d kat). E€ dAAou n EYAAN (1985) mpoteivel tn xprion tng oxéong Gifft (2.11),
oAAQ pe edappoyn Tou P’ emi tng péylotng Bepvng mapoxng Qy avtl Tng Qg otnv
omnoia avadépetat n auBevtikn oxéon®.

Avtiotolyn pe tv (2.13) eival kat n akdAouBn eumelpikn oxéon tng Metcalf &
Eddy (1981):

P'=37/Q0°" (2.14)

omou Q: n péon nuepnota mapoxn oe L/s.

Mapatnpolpe OtL ot (2.13) kot (2.14) eilval 1o €UXPNOTEC AMO TIG
T(PONYOUUEVEG OXEoel;, oAAA Sev eival ocwotd BepeAlwpéveg kal dev €xouv
yevikotnta edapuoyng (kavovikd Loxlouv POVOo yla GUYKEKPLUEVO gy). Emiong o
TLEPLOPLOMOC P < 3 otnv (2.13) Sev €xeL AoyLKO vonuo’.

Mpadikr oclyKpLON OAWV TWV TAPATIAVW OXECEWV EKTIUNONG TOU OUVTEAEOTN
auNg yivetatl oto IxNnua 2.1. & autd mMopATNPOUUE OTL N TOAVOTIKA OXEon
oupBadilel Tn oxéon tng Metcalf & Eddy yla peydloug mAnBuoUOUG Kal PE TIG
oxéoelg Babbit kat Gifft yia pikpoU¢ mMAnBuopolg. Eival gpdavég ot ol Suo

* H teheutaio apadoxr unepKaAUTTTEL TNV UTEKTLLNON TOU GUVTEAEDTH NUEPAOLAC AXUAC
Tou oulnTHBONKE MapAMAVW.

> Napoha autd oe ePOPHOVEC TOU KELMEVOU QUTOU XPNnOLUOTIOLETaL TIOAU GUXVE N oxéon
(2.13) wg n MAéov cuvnBLoUEVN YL TOV EAANVLKO XWPO.
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televtaieg Slvouv amapddekta UIKPOUC OUVTEAEOTEG OUXUAG (OKOUN KoL
ULIKpOTEPOUC armo 1) yia peyaloug mAnBuopoug.

Avefdptnto. oMo TO TOlO OXECN XPNOLWIOTIOLE(TAL, O OUVIEAEOTAG P
petaBalAetal and B£on og B£on Kol LAALOTO LELWVETAL OO0 TIPOXWPOUE TTPOC TA
Kotavtn, kabwg auvEavetal o mMAnBuopog mou e€unnpeteital anod tov aywyo. MNa
tov (6lo Adyo otnv mepintwon cUPPOANg Twv aywywv 1 kat 2 otov aywyo 3,
LOXUEL P3 < P, P3 < P, KOL KOTAL OUVETTIELX Qps < Qp1+Qpy. AUTO SeV glval USPAUALKO
napadofo adol Sev epunveleTAl WG LN LKavomoinon tng eflowong CuVEXELOG,
oAAa e€nyeital and To yeyovog OTL OL XPOVOL EUGAVIONG TWV UEYLOTWY TIAPOXWV
OTOUG TPELG Oywyoug eival SlapopeTikol.

MBavoTikr oxéon
——o0— EAANVIKEG TTPOBIaY pOEG
- —¢o - - Xxéon Metcalf & Eddy
—4— -Zx€on Babbit

g\ —o— -Xxéon Gifft

—+- -Xxéon Harmon

JUVTEAEOTAG QIXUAG, P~
3

0.1 1 10 100 1000 10000
MAnBuopadg (x1IAIGdEG)

IxAna 2.1 ZUykplon tou OALKOU CUVTEAEOTH alxung P’ =Ay P, Omwg umoAoyiletal ano
Sadopeg pebodouc. OswpnBnke otL Ay = 1.5 kaw gy = 200 L/(d kar).

Me TpOMo MOPOUOLO HE QUTO TIOU 0PLOTNKOV Ol UEYLOTEG TIAPOXEC, UMOPEL va
oplotel N eAaytotn nuepnota kal n eAaxtotn wptaia mopoxr. Onwg avadepbnke
TIAPATIAVW, OE OPLOPEVEC TIEPUTTWOELG N EKTIUNON TWV EAAXLOTWV TTAPOXWV Elval
amopaitntn. H peBodoloyila eKTiUNONG TOUG €lval TTAVOUOLOTUTIN HE OQUTH TWV
pEyLoTwY mapo)wv. ETol xpnotpomnololvtal oL ox£oelg (2.5) kat (2.6) n (2.9) pe
OUVTEAEOTEC Ay koL P | P’ katd mapadoxn iooug pe ta avtiotpoda Twv
OUVTEAECTWV TIOU XPNOLUOTIOLOUVTAL VLA TG LEYLOTEC TLUEC.

Anodeién tng eicwong (2.7)

H otwyutaio mapoxr tou Siktvou, e TNV mapadoxn TG oTLyULaiag amokpLong
eival éva tuyaio abpolopa mapoxwy R; TwWV LEUOVWUEVWV KATAVOAWTWV:
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Q=3%, (@)

omou 1o N elvat tuxaia petaAnth mou ekdpalel Tov aplOUO TWV KATAVOAWTWY
TIOU 0TV TUXOU oA XPOVLK OTLYUNA TtpokaAoUV elgpor) oto Siktuo akabdptwyv. H
N akolouBel SLwVuULKA Katavoun, Le Tapapetpo € (= mbavotnta va mpokaAel
£€VaG KATaVOAWTN G EL0por oTo SIKTuo aKaBapTwy TNV TUXOUOoA CTLYUN). ATO TIG
YVWOTEC LELOTNTEG TNG SLWVUULKAG KOTOWVOUNG TIPOKUTITEL OTL N N Ba €xeL péon
T

E[N]=n¢ (B)
Kal Slaomopd
Var[N]=ng(1-€) (v)

Oa 6gxtovpe otL n mbavotnta & Sev eival otabepny oto xpovo oAAQ peTa-
BaAAetal pe MPooSLOPLOTIKO (VIETEPLVLOTLKO) TPOTIO GUVOPTHOEL TOU XPOVOU.
Eotw &, n péon mBavotnta ™ pEPA TNG MEYLOTNG {ATNONG KoL & N HEYLOTN
mbavotnta TNV dla nuépa.

Aedopévou OTL oL USpeUTIKOL Kpouvol Kal AoUméEG GUOKEUECG (kalovakia KTA.)
Aewtoupyolv pe petaBAnt) mapoxn, kot to pEyeBog R; Ba elval tuyaia
petaBAntn. Eotw E[R;] = E[R] n eviaia péon Tt twv R; kat Var[R;] = Var[R] n
eviaia dltaomopd toug (rmou ekdppalel tnv avouolopopdia Twv TUMWVY Kal TNG
Aettoupyiag twv Slddopwv KpoUVWV).

Ta OTATIOTIKA XOPOKTNPLOTIKA Tou Tuxaiou aBpoiopatog Q eival (Papoulis,
1965, oe). 248):

E[Q]=E[N]E[R] (6)
E[Q"]=E[N"]E[R* [+E[N] Var(R] (e)
ATIO TG (6) Kat (€) TEpOKUTITEL
VarlQ) = £[Q%] - £7(Q) = (Var{N] + E2[N]E2[R] + E[N] Var[R] - E2[N]E?[R]

KOl TEALKQL
Var[Q] = Var[N]E*[R]+E[N] Var[R] )

Ao Ti6 (B) kat (8) mpokUmtel 6Tl N wéyLoTn nUeEpPRoLa Tapoxn eivat
Q, =ElQ[¢,1=11§ E[R] (n)
AvtioTtolya n HEoN TLUA TNG TAPOXN G TNV WP TNG oYU Elvat
E[Q,]1=E1Q|&,1=T,EIR] )
€VW n SlacTopd NG MPOoKUTTeL pe edappoyn twv (B), (v) kat (7) kat ivat

Var(Q,]=Var[Q| €, |= ¢, (1~ & 2[RI+ M€, Var(R] )
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Av, Aoyw tou peydAou mAnBuaopou, f1, Sextoupe OtL N Qp akohouBel katavoun
Gauss, Tote yla dedopévn mbavotnta pn unépPaong, a, (6nAadn yia dedouévn
TLN TNG OUVAPTNONG KATAVOUNG), N Qp Ba Slvetal amo tn oxeon

Q, =E[Q,]1+,/Var[Q,]w, (k)

OTIoU W, N TN TNC TUTIOMOLNUEVNG HeTaBAnT¢ Gauss yla mbavotnta pun
umépBaong a. H tedeutaia oxéon pe Baon tig (6) ka (1) yivetat

Q, = M1&EIR]+ €, (1, JEXR]+ 1€, Var[R] w, ™)

Alapwvtag kKatd HEAn T (A) kat (n), kot pe Oedopévo OTL Qp/ Qu=P,
TAlPVOUE UETA amo Tpagelg tny eflowaon (2.7).

Edappoyn 2.7

e owlopo 10000 katoikwv Inteltal n eKktipnon NG TAPOXAG OLXUAG
aKOBAPTWY TOU KEVIPLKOU CUAAEKTNpa KaBwWG Kal evog Seutepelovta aywyou
nou e€umnpetel 500 Katoikoug. Na epapuoctolv oL pébodot:

(a) TwV eAAnVIKwV Tipodlaypadwv (oxéon 2.13)

(B) Metcalf & Eddy (oxéon 2.14)

(v) NG AVOAUTIKAG TIBAVOTIKAG TpocgyyLong (oxéon 2.8), kat
(8) TWV QUEPLKAVIKWVY TTpoTUTTWY (ox£oel 2.10 €wg 2.12).

Aivetal n péon nuepnola kKatavailwon avd katolko g = 200 L/(d kat), o
OUVTEAEOTNG nUEPAOLOC alXUAG Ay = 1.5 Kal To mMOcooTd TNG USATLKAG
KaTovAaAwong mou pmnaivel oto diktuo akabaptwy p = 80%.
AUon: H péon nueprola mopoxn akabaptwy ava KATOLKo elvat
ge = 0.8 x 200 = 160 L/(d ko),
Kal N LEYLoTn NUeEpnoLa
gn =1.5x%x160 =240 L/(d kat).
Mo To gUVOAO TNG TTOANG €XOUE
Q: =160 x 10 000 / (24 x 3600) = 18.5 L/s
KoL
Q. =240x 10000/ (24 x 3600) = 27.8 L/s.
Avtiotolya yla to Seutepevovta KAado eivat
Qe = 160 x 500 / (24 x 3600)= 0.93 L/s, Q4 = 240 x 500 / (24 x 3600)
=1.39L/s.
(o) Zouwva e Tic EAANVIKEG TTPOSLOYPAPES
o To oUVOAO TNG TTOANG O CUVTEAECTAC ALXUAG Elval:
P=15+25/(27.8)"*=1.97,
KOL KOTQL GUVETTELDL
Qe =197 x27.8=54.8 L/s.
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Mo to deutepevovta kKAado eivat
P=1.5+25/1.39"2=3.62 >3.00,
apa Bewpolpe
P=3.00,kat Qp=3.00x1.39=4.17 L/s
(8) Zuupwva ue ™ oxeon Metcalf & Eddy
la Tov KevTpLko cUMeKTpa €xoupe Qg = 18.5 L/s kat and tn (2.14) mpokUTtel
P'=3.7/18.5"%°=2.99.
Katd ouvénela (oxéon 2.9)
Q,=2.99 x 18.5 =55.5L/s.
MNa to Seutepevovta KAASo £xoupe
Q:=0.93L/s, P =3.7/0.93°°" =3.72.
Katd ouvéneila
Qr=3.72%x0.93=3.46 L/s.
(v) Zuupwva ue tnv avadutikn nidavotikn uédobdo
Mo To gUvolo tn¢ TOANG €xou e (/71/1000) = 10, dpa (ox£on 2.8)
P=1.5x[1+1.1/10"*]=2.02
KOL KOTQL OUVETTELDL
Q,=2.02%x27.8=56.2 L/s.
Mo to dsutepeviovta kAado eivat (/7/1000) = 0.5, dpa
P=15x(1+1.1/05"%)=3.83 kat Qo =3.83x1.39=5.33 L/s
(6) ZUupwva e Tao AUEPLKOVIKT TTIPOTUTTAL
Mo Tov KUPLo CUAAEKTAPO, O GUVTEAEOTAG aLXUnG, yia mAnBuouo /1000 = 10,
elval
(1) cbpdwva pe Tn oxéon Babbit P’y = 5/10Y° = 3.16,
Ve o 3.41, ko
(3) oOuPwva pe tn oxéon Harmon P'5=1+14/ (4+101/2) =2.96.

(2) oOpdpwva pe tn oxéon Gifft P, =5/10

OL mopamdvw ouvteAeoTég avadEépovtal otnv Héon Kal OxL otnv UEYLOTh
NUEPROLA TTOPOXH], KOL KOTA GUVETIELX £XOULE:

Qp1 =3.16 x 18.5 = 58.5 L/s, Qp, = 3.41 x 18.5 = 63.1 L/s, kat
Qps = 2.96 x 18.5 = 54.8 L/s.

Avtiotolya, yla to Ssutepevovta kAado, pue mAnBuoud 1/1000 = 0.5, Kat yla
péon nuepnota mapoxn 0.93 L/s éxoupe (Ue tnv emudpUAaln OTL oL TUTIOL TWV
ouVTEAEOTWYV aLyung avadépovtal o€ MAnBuouo avw twv 1000 Katolkwv):

(1) P', =5/0.5"° =5.74, Qo = 5.34 L/s,
(2) P',=5/0.5"° =561, Qp, =522 L/s,
(3) P'5=1+14/(4+0.5Y%) =3.97, Qps = 3.70 L/s.

JUVOTITIKA TO OMTOTEAECOTA TWV MOPOITAVW UTIOAOYLOMWYV Elval Ta akolouba:
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MéB0o60¢ umoAoyLopoU Mapoxn awyung akabaptwy (L/s)
KEVTPLKOU Seutepeliovta
oUMeKTApQ aywyou
EAANVIKEC poSLaypadEg 54.8 417
Metcalf & Eddy 55.5 3.46
AvoAutikn TiBavotikr pébodog 56.2 5.33
Babbit 58.5 5.34
Gifft 63.1 5.61
Harmon 54.8 3.70

2.8 MNapAOLTIKEG ELOPOEG

Ol TapPOXEC TWV aywywv okaBdptwv auvfdvovtal efaltiag Twv TMOPOOLTIKWV
ELOPOWV UTIOYELOU VEPOU Kal opBpiwv.

To umoyela vepd €LOEPYOVTIAL OTO OIKTUO HEOW TWV APHWVY KOl TWV
KOTOOKEUQOTLKWY OTEAELWV TWV CWANVWOEWV Kal Twv dpeatiwv (dinBnoeig) n
OKOPN 08nyouvTal 0€ AQUTO QO OTPAYYLOTIKOUE aywyoug BepeAlwoewy KTiplwv.
To peyoAUTEPO TOOCOOTO TWV SINOACEWV OdelAeTal Ot KAKNAG KATAOKEUNG
LOLWTLKOUG aywyoUG QmMOXETEUONG KAL OTLG ATEXVEC OUVOECELG TOUC LLE TOUG
aywyoU¢ tou Siktuou. O MEPLOPLOUOS TwV SINBACEWV QUTWVY £ival TIPAKTIKA KoL
OLKOVOULKA ooV OopOG.

ITa XWPLOTIKO oUCTNUO ATOXETEUCNC TA OUPPLA KAVOVIKA Oev TIPEMEL va
armoxetelovtal oTo SIKTUO aKABAPTWY. JUXVA OPWCE, ONUOVTIKEG TTIOCOTNTEG A0
OQUTA, TIPOEPYOLEVA ATIO AUAEC 1] 0pOdEC OTIUTIWY, ELOEPYOVTOL OTO SIKTUO HECW
MAPAVOUWV ouvdeécewv. MIKPOTEPEC €lval OL TIOCOTNTEG TIOU UMAivouv amod Ta
KoAUppata ppeatiwv xwpic kaAn edapuoyn.

OL 61nBnoeLg UTTOYELWY VEPWV EEAPTWVTAL OTTO:

1. tn otabun tou umodyeslou opilovta o oxéon pe To BABoC Twv aywywv (Kot
£V TIPOKEIUEVW ELVOL OIUTOVONTO OTL TIPEMEL va anodeUyeToL KATA To duva-
TOV N TOMOBETNON aywywv aKABAPTWVY KATW Ao Tov UTtoyelo opilovta),

2. TO UAKO TWV aywywv KaBwg KoL TNV TOoLOTNTA KATAOKEUNG TOUG
(emnpedlouv TN ouxvVOTNTO KOL OTEYAVOTNTO TWV OPUWV TOU SIKTUOU Kal
TWV WOWTIKWV CUVEECEWV), Kall

3. 1t Slanepardtnta Tou e6adouc.

OL elopoég opuPpiwv e€apTwvtal and TNV AMOTEAECUATIKOTNTA TG EMLTAPNCNG TOU
Siktuou.

TUTUKEG TIHEG SLNBRA oWV Tou Xpnotpomololvtal S1eBvwg yla TNV eKTinon Twv
napoxwv oxedloopou eival (Fair et al., 1954):
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1. Me avaywyr otn povdda embdvelac: 2.5 éwg 50 m>/(d ha) (0.03 - 0.58
L/(s ha)).

2. Me avaywyr otn Hovada prikoug tou Siktvou: 5 éwe 200 m*/(d km) (0.06
£w¢ 2.30 L/(s ha)).

3. Me avaywyn otn povada PNRKoug Kal Tn povado SLapéTpou Tou aywyou:
0.5 péxpt 5.0 m*/(d km cm) (0.006 péxpt 0.058 L/(s km cm).

4. Me eviaia mooootiaia £kdpaon emni g moapoxng akabdptwv: 15% wg
100% (m.x. otn leppavia ol mapoxég akabdaptwv mpocaufavovial Katd
100%, BA. Martz, 1970).

FEVIKA Ol WLKPOTEPECG TLUEG XpnolpomoloUvtal yla clyxpova Siktua KaANg
KOTOLOKEUNG TIOU BplokovTal TTAvw oo ToV UTIOYELO 0pillovTa, EVW OL TILO UEYAAEG
yla moAld Siktua HE aywyoug KATW oo tov umoyelo opilovta. Ol mapamndavw
TIHEG MmopoUV va TpoocauénBolv Kot TNV Kpion Tou HEAETNT yad va
OUVUTIOAOYLOTOUV Kall OL ELOPOEC OUPBpiwv.

A¢ onuewwBel OtL n etRola mepLodikn Slakupavon tng dlaltag Tou UMOyELlou
opilovta Kol TwWV Ppoxomtwoewv TPoKoAel avdaloyn 6Slakluovon Kol otnv
MOoOTNTO. TWV €£lopowv. EToL, TO KaAokaipl Ol TOPAOITIKEG €ELOPOEC Eelval
ULKPOTEPEC. MapatnpoUpe Aomodv OTL SV CUUTILITTOUV OL XpOvol gUdAvIong Twv
OLYUWV TNE TOPOXNG AKABAPTWY KAl TNG TAPOXNG TIAPACLTIKWY ELOPOWV, TIPAYHA
TIOU €lvail EUVOIKO YL TNV ACHAAELD TWV OTTOXETEUTIKWY EPYWV.

Emeldn ol mpooBeteg €l0poEG Sev MpayUATOMOLOUVTAL E ToV 8lo pubuod oe
OM0 TO OIKTUO TOUTOXPOVWG Kal TopAAANAQ oL TWWEC Tou uloBetouvral
avadépovtal O0To HEYLOTO TAPA OTO HECO PuBUO €lOpong, elval Aoylkd va
MElwVOVTaL oL €LOIKEC €LOPOEC (mapoxn ovda povada €ktacng n ovd povadoa
pNKkoug) 600 MPOoXWPOULE TIPOG TO KATAVTN (OTw¢ cUMPAivEL GAAWOTE KO UE TIG
TOPOXEC ALXUNG Twv akaBaptwv). Me auth tn Aoyikn n Metcalf & Eddy (1981)
£xel kataptiost vopoypadnua mou bivel tig sbikég dinBnoslg (L/(s ha)) we
ouvaptnon TNG €ktaong. To vouoypddnua autd pnopel va ekdpaotel ano tig
akoAouBeg e€lowoelc:

e [ véa Oiktua pe oteyavd ¢pedtia Kal eAAoTIKoUG SOKTUALOUG oteya-
vomoinong Twv appwy

g, :min(0.5/A°'3, 0.16) [gi og L/(s ha), A o€ ha] (2.15)
e [la maAld Siktua pe uPnAo umoyelo opilovta
q,=1/A%® [gioe L/(s ha), A o€ ha] (2.16)

OToU @; N €L8IKN Tapoyn diNBnoswv (xwpig TG MPOoBetTeg elopoLg ouPpiwv) oe
L/(s ha) kat A n éktacon tg enpavetag mou amoxstevetal o ha. OL oxéoelg (2.15)
Kot (2.16) avadépovtal otic HEYLOTEC TTAPOXEC SNOAoewv (aLXUAG) EVW yla TLG
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pEoeg eTnoLeg dinBNoelg n Metcalf & Eddy (1981) 6ivel Wdlaitepo vopoypddnua,
TO omolo pmnopet va neplypadet eniong amno tn oxéon (2.15) pe diaipeon tou g; Ue
ouvteleotn (ayung) 1.6.

Jtnv EANGSa €xouv yivel TIEPLOPLOUEVEC LETPNOEL TWV TIPOCOETWY ElOpOwWV
Twv SIktuwv. Avadépovtal ol akOAoUBeg TIUEG Tou BpEBnkav yla tnv eupUlTEPN
TepLo)N tTnN¢ mpwtevouoag (BA. AltakomouAog, 1985):

o [leplotépl - AlyaAew 166 m*/(d km)

e [lelpatdg 216 m*/(d km)
e Néa lwvio - Hpdkhewo 176 m*/(d km)
e Méon tun 175 m*/(d km)

Juykplvovtog TIC Topamavw TIHMEC HE auTEC TNG OleBvolg BpAoypadiag
napatnpole OTL gival TOAU uPnAég, Kovtd ota avwtata opia. E€ dllou, oe
npoodatn €psuva Twv Zolaxwpn K.d. (2007) oto 6iktuo akaBAapTwv Twv
lwavvivwy oL ToogOTNTEG TWV TTAPOCLTIKWY ELOPOWV BpEBnKav va eival e€alpeTIKA
ONUOVTIKEG. ZUYKEKPLUEVA, O HEON €TAOLA PACH, OL TIOPAOLTIKEC EKPOEC
arnoteAouv 1o 35% TOU CUVOALKOU OYKOou Ttou péeL oto SikTuo akaBdptwv, evw
otn Sdpkela Twv uPnAwv Topoxwv (oto 5% Tou XPOVOU TIOU QVTLOTOLKEL OTLG
MEYOAUTEPEG TIOPOXECG) N CUUBOAN TWV TAPAOCLTIKWY ELOPOWV OTO GUVOAO eival
67% koL twv Avpdtwv 33% (Ixnua 2.2). Autd onuaivel OTL n Tapoxn Twv
TMOPOOLTIKWY El0pOWV gival Suthdcla amd tnv mopoxn akabdptwyv. Ouwg
napopola £peuva yla to diktuo tng Kapditoog £6el&e apKeTA ULKPOTEPN CUUBOAN
TWV TOPOOLTIKWY €lopowv (38% €vavil 62% Twv AUMATWY yla TIG UYPNAEG
TLOPOXEC).

‘OpBpia
4%

AUuaTta
33%
AUpata
65%

IXAMA 2.2 JUVIOTWOEG TNG TAPOXNG TOU SLKTUOU akaBdpTtwy Twy lwavvivwy: (aplotepd)

oe péon etnola KAlpoka, kal (§g€ld) yla tnv nepiodo mou eudaviletal To Héyloto 5% Twv
TIHWV TS mapoxng (Mnyn: Koutooylavvng k.a., 2005).



2.9 Avakepadaiwon - Mapoxéc oxebtacuot 29

Ta mapandvw bdelxvouv OTL otnv EAAGSO TO MPOPANUA TWV TOPACLTIKWV
€lopowV eival coPfapo kal KUplwe odpeilleTal og MAPAVOUES OUVOETELG OuBplwv.
Napafraletal, dnAadn, o Ktiptodouikog Kavoviopog (YNEXQAE, 1989) o omoiog
amayopelel (ApBpo 26, §8§3.7 kaL 4.3) Tn oUVOECN TWV EYKATOOTACEWV
QTMOXETEVONG AUPATWY LE EYKATOOTACELS AMOXETEVONG OUPBpilwy, Sleukpvilovtag
OTL eav Sev unmapyouv aywyol ouPpiwy, Tote n S1a0e0N TWV OUPPLWV TWV KTNPLWV
propel va yivetatl ota peiBpa twv nelodpopiwy 1) og amoppodnTikd ppeap.

KaBobnyntikég TIUEG yla To oXeSlaopo €pywv otnv EAAada yevikwg Sev
UTIAPXOUV KOl EVOTTOKELTOL OTO PEAETNTH VO KAVEL TIC AMAPAITNTEG EKTIUAOELC.
E€aipeon amoteAel n EYAAN (1985) mou yla tnv meploxn tg ABrvag Sivel Tig
OKOAOUBEG TIUEC yla cUVOAO TwV POCOETWY ELOPOWV :

e o meploxéc uPniol udpoddpou opilovra: 0.30 L/(s ha) (25.9 m*/(d ha))
o o ePLOXEC xapnAol udpodopou opilovta: 0.25 L/(s ha) (21.6 m*/(d ha))

Ma tnv TEPIMTWON TOU Ol MPOCOETEC ELOPOEC EKTIUWVTAL WG TIOOOOTO TNG
TAPOXNC aXUNG akaBdaptwv n EYAAM (1985) &ivel tig Tinég 30% yla TEPLOXES
uPnAol udpoddpou opilovta kat 20% yla TEpLOXEC XopunAol udpodopou
opilovra.

2.9 Avakedalaiwon - NopoxEg oxedraopou

H ektipnon twv mapoxwv oxeSloopol Twy aywywv akabaptwy neplthappavel Ta
akoAouBa BrAuara:

1. KaBopiletal n nepiodog oxedlaopou, yla Tnv onoia Ba MpEMEL va. EMAPKOUV
ol aywyol. Zuvnong TN yla to diktuo sival 40 xpovia.

2. Tlvetal mpoPAedn Tou MANBUGHOU 0TOo TEAOC TNG MEPLOSOU oXeSLOCHUOU.

3. Tivetal SLoXwpPLoPOC TNE TEPLOXNG MEAETNC o0& {WVEC Kal Topelg, avaloya e
TIC SpaoTNPLOTNTEG KOl EKTIATAL N KATAvoury tou TAnBuopol oToug
Sladopouc topelc.

4. MNpoaoblopiletal N HECN NUEPNOLA OLKLOKK KATAVAAWON VEPOU avVA KATOLKO,
KOL Ol QVTIOTOLXEG KATAVAAWOELS YlO PBLOMNXAVIKN Kol Snuoota Kot

Snuotwkn xprion.
5. EKTIHATAL TO TIOCOOTO TNG KOTOVAAWONG TIOU ELOEPXETAL OTO OikTuo

okaBaptwv. Tuvndng T oxedlacpou 80%.

6. Yrmoloyiletal n MEYLOTN nUEPNOLO KAl N UEYLOTN OTlyUlaio mopoxn
akaBaptwv. Xpnowuomololvtal oL oxEoeLg (2.5) kat (2.6).
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7. ExTlpwvTOoL oL IpOoBDEeTEC €l0pOEC, dSNAadN MoooTNTEC UTIOYELOU VEPOU TIOU
SnBouvtal oto SikTuo KL EMLPAVELOKAG amoppon ¢ oUPpiwv mou elopéouv
o€ auTo.

8. To dBpolopa NG LEYLOTNG OTLYULALOG TTAPOXAG OKABAPTWY KAl TNC TTAPOXAG
MPOOBeTWY lopowv Sivel TNV mopoxn oXeSLACUOU TWV AyWYWwV.

INUELWVETOL OTL OL OXETIKOL uTtoAoyLlopol gival amAovuotatol, evw n duckoAia
Bploketal otnv ULOBETNON CWOTWV MOPadOoXWV, TIOU VA QVIATOoKpivovTal otnv
MpayUatikotnta. 2tnv e&dapuoyry mou akolouBel bSivetal n mopsia Twv
UTTOAOYLOHWV.

Edapuoyn 2.9

Y€ AypoOTIK KWUOTOAN He €ktaon 46 ha kat mAnBuopd 2 235 Kkatoikwv,
Baclopévo otnv teAeutaio amoypadn ToOUu €ywve mpwv 8 xpovia, {nteital n
€KTLUNON TNG MapoXN G oxeSlacpol Tou KUpLlou cUNAekTHpa akabaptwv (K.Z.A.).

Napadoxég: H Swatinmwon twv moapadoxwv omaltel cofapry MEAETn Twv
ETUTOMIWY ouvOnkwv. ESw Opwg ywa tnv edapupoyn Ba uloBetriocoupe
auBaipeteg mapadoxée. EtoL £xoupe

1. Nepilodog oxedloouou: 40 xpovia.

2. Ab&non mAnBuopou pe otabepod mMooooto 1.5% etnolwg.

3. 'EKTOON TNG KWHOMOANC 0TO TEAOC TNG MePLOSOU oXeSLaoU0U auEnpévn KaTd
80% (ocUpdwva pe To puBULOTIKO 0XESL0). O XwpPLopdg o Lwveg Sev elval
anapaitntog, 6edopévou OTL pag evdladEpel UoVo n mopoxy Tou KUPLOU
GUM\EKTAPQ, TTOU HeTadEPEL T aKABaPTA TG GUVOALKNG EKTACNG.

4. Méon nuePAOLa OLKLAKN KoTtavaAwon vepol oTo TEAOC TNG TEPLOSOU
oxedtaopol 200 L/(d kat). looSUvaun Kotavalwon aypoTLKwy BLOTEXVLWVY A
Blopnxaviwyv 10 L/(d kart). Kowvotikd katavailwon 25 L/(d kat).

5. Nocootd USATIKAG KOTAVAAWGCNG TOU Mmaivel oto Siktuo akoBaptwv p
= 80%.

6. ZUVTEAEOTAC NUEPNOLOC aLXUnG Ay = 1.5.

7. O umoyelog opilovtag Pploketal oe peyalo Babog katl to Siktuo eival &
olokAnpou cuyxpovo. YioBetolue tn oxéon (2.15) yla tnv eKTiUNOn Twv
npocBetwv 6inBrnoswv pe mpoocavénon 40% ylo TO GUVUTIOAOYLOPO TWV
€L0POWV OuBplwv.

YnoAoyLopoti:

1. Inuepwoc mMANBUOUOG (e TOV TUTIO TOU QVATOKLOLOU):
My = 2235 x (1 +0.015)° = 2 518 = 2500 KdTOLKOL.

2. MAnBuoudg oto TENOG TNG MePLOdoU oxeSLaoUOU:
1=12235 x (1 + 0.015)* = 4567 = 4600 KdToLKOL.

3. 'EKTaon TG KWUOMOANG oTo TEAOG TN epLOSou oxeblaopou:
A =1.80x46 =83 ha.

4. JUVOALKN HECN NUEPNOLA KOTAVAAWGN VEPOU aVA KATOLKO:
q': =200+ 10 + 25 = 235 L/(d kar).
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5. Mé£on nuepnola mopoxn aKabapTtwy ava KATOLKO:
ge = 0.80 x 235 = 188 L/(d ka).

6. Mé£on nuepnola mapoxn akabdaptwy K.2.A.:
Q: = 188 x 4600/86400 = 10.0 L/s.

7. Méylotn nuepnola moapoyn akabaptwy K.2.A.:
Q,=1.5%x10.0=15.0 L/s.

8. Juvteleotn¢ otyplaiog axuncg K.2.A.:
P=15+25/1507=2.15

9. Méylotn otyulaia mapoyn akabdptwy K.2.A.:
Qe =2.15 x15.0 = 32.3 L/s.

10. Mpoobeteg eLopogg: AN tn oxéon (2.15), pe 40% npooauvénon, yia A = 83 ha
T(POKUTTTEL
gi=1.4x0.5/83%=0.19 L/(s ha)
(LkpoTEPN Ao TNV T 0.25 Twv 0dnylwy tng EYAAN), apa
Q =0.19x 83 =15.8 L/s,

AToL T0G00TO 49% TNG MAPOXAC ALXUAG aKaBapTwy.
11. Napoxn oxedlacuou:

Q;=323+15.8=48.11L/s







Kepadaio 3 EKtipnon mapoxwv opppiwv

3.1 lrevika

To 8iktuo opuPpilwv TOPOXETEVEL TO TUAUA EKEIVO TNC MOCOTNTOG Twv Bpoxo-
TITWOEWV TIOU aToppPEEL EMIPAVELOKA, KOTA TN SLApKELX ULoG Katalyidag kat Alyo
META amo auth. H amoppor twv ouPplwv eival péyebog udpoloyko, Kal Katd
OUVETELQ O TIOOOTIKOG TIPOCSLOPIOPOC TOU EVOL OVTLIKEIHEVO TNG TEXVLKNG
udpohoyiag.

Onwg ta neplocdtepa USPOAOYIKA UEYEDN, n mapoxn Twv ouPpiwv, Q, €xel
£VTova TUXOLO XOPaKTAPA KOL KOTA CUVETELN N TTOCOTIKN Teplypadn TG Umopel
va yivel otn Baon tng Bewpiag mBavotAtwy. Anartteital Aouov va poodloplotel
n ouvaptnon Q(T), émou T = A/F, = A/(1-F) eival n nepiodog enavadopdg, F; n
mBavotnta unépPBaacng, F n cuvaptnon KAtavoung tng tuxaiag petaBAntng Q kat
A n xpovikn opdda avadopds tng Q (ocuvnBwg A = 1 €tog) O kaBopLopoG TG
TapoxNg oxeSLaopou TPoUMOBETEL TNV €MIAOYN HLOC OMOSEKTNG TMIBavOTNTAC
umnépPaonc (aotoyiag), Fy, A TN avtiotolyng neplodou enavadopdg, T.

BeBaiwg n katdption tng oxéong Q(T) amattel éva emapkEG oTATLOTIKO Selypa
™G wetaBAntng Q, to omoio Opwg dev eivatl Suvatov va uTtapyel, adoul TPopavwg
N mapoxn oxedlaopol evog aywyoUl MPETEL VA EKTIUNOEL TIPLV Ao TNV KOTOOKEUN)
Tou. Emonpaivetal OtTL n Kataokeur SIKTUoU opPplwv emITayUVeL TV amoppon
KOL KOTA OUVEMELX Tpomomolel tn Slawta tng teAeutaiag, okOUn Kol oto
vdatopevpaTa T OTola EVOEXOUEVWE AMOTEAOUV CUAAEKTHPEG 1 ATMOSEKTEG TWV
ouBplwv NG eploxne. EToL, aKOUA KAl OV UTIAPXOUV LETPIOELG TTAPOXAC oTa uda-
TOPEVHATA AUTA, QUTEG Sev pmopolv va amotedécouv acdalni Baon ylwo thv
eKTiPNOoN tNG mapoxng oxedlacpol Toug, £hOCOV OTNV TEPLOXN HEAETATAL N
KOTOAOKEUN SIKTUOU opfpiwy.

AvayKooTIKA Aoutov n udpoAoyikr TAnpodopia mou Unopel va anoteAEoeL Tn
Baon ywa TNV ektipnon Twv mopoxwv ouPpilwv, eival n Ppoxouetpikn. Mo
OUYKEKPLUEVA, €MELSH oL ouvnBeLg Kplolwol xpdvol Bpoxng elval Tng taéng Alywv
Aemtwy, evw omavia unepPaivouv tn pia wpa, eival amopaitntn n yvwon twv
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EVIACEWV BpoxNG TOAU HIKPN G SLApKELOC, N omola pmopel va armoktnBel povo amno
S6ebopéva Bpoxoypadwv ) Pndlakwv alebntripwv PIKPARG XPOVIKNG KALLAKOG.

3.2 Nepiodog enavadopag

O Babuog mpootaciag mou mapexel Eva SIKTUO amox£teuong MeplypadeTal ano
Vv nepiodo emavadpopdg Tou enclcodiov Bpoxng mou umnopei to Siktuo va mapo-
XeTeVOoeL Ywplic mpoPAnuata. Oco peyohltepn eival n mepiodog enavadopadg ya
Vv omola £xel oxedlaotel To SikTUo, TOOO PeyaAUtepn eival n mpootacia mou
outo mopéxel. Mo mapadelypa éva Siktuo mou €xel oxedlaotel pe mepiodo
enavadopdg T = 5 Xpovia aoToxel Katd HEGO 6po Uia dopd ava 5 xpovia, evw av
oxedlaotel pe T = 10 xpovia aotoxel katd péco 6po pia dopd ota 10 xpovia.
Eruonuaivetal OtL n aotoxia tou SIKTUOU CNUALVEL OVETIOPKN QTTOXETEUCH TOU
OUVOAOU TNC ATOPPONG, Kal OXL KataoTpodr Tou SikTUou.

Elvat mpodavég otL n auvénon tng mepodou emavadopd¢ oxedlacuou
CUVETIAYETAL QUENON TOU KOOTOUG Tou OIKTUOU, HE TAapdAAnAn peiwon twv
KOTOOTPOdWY TIOU TIPOKAAOUVTOL O TEPIMTwOon aotoxiog, Kabwg Kal TNng
ouUXVOTNTAC TWV Kataotpodwv autwv. ETol, n emhoyn tng edappootéag
neplodou enavadopd¢ otnv oucia elval éva mpoPAnua BeAtiotomoinong tou
0Bpolopatog Tou KOOTOUG KOTAOKEUNG KOL TOU KOOTOUC emavopBwong Twv
INUUV. ZTNV MPAn OMWC eival apketd SUOKOAN N €KTIHNON TOU KOOTOUG TWV
{NUuWwV, Kal ylo To Adyo auto ouvhBwg ULoBETOUVTOL KATTOLEG TUTILKEC TLUEC TIOU
glval mpoiovta pakpoxpoviag eumelpiag Twv HeEAETNTWY. Ol TUTIKEG QUTEC TUUEG
™G eplodou emavadopag sivat:

1. Mo aywyoUGg Og OLKLOTIKEG TIEPLOXEG 2 €WG 15 XpOvLa, LE TILO GUXVH TR 5

Xpovia.

2. Mo aywyoUG Og EUTMOPLKEG TIEPLOXES KAl KEVTPLKOUC oUAAeKTHPeG 10 €wg 50
Xpovla.

3. T avTUTANUUUPLKA €pya Kol SleuBetroslg vdatopevpdtwy 50 xpovia n
TIEPLOCOTEPO.

Oplopévol aAloL Tapdyovteg Tou emnpedlouv TNV e€mAoyr) Tng TMEPLOSOU
enavadopdg Umopouv va kwdikomotnBolv ota akolouba:

o. 2 UODLOTAUEVOUC OYWYOUG TIOU EAEYXETOL N EMAPKELO TOUG XPNOLUO-
TIOLOUVTOL ULKPEC TLUEG TNC TtepLOSoU emavadopdg m.x. 2 xpovia.

B. Ze peAlovikoug aywyolg, Otav Kpivetal ot dev Ba eivol g0KoOAn n
evioyuor Toug, XpnoldoToloUVTOL MEYOAUTEPEG TIMEG TNG Tieplodou
enavadopac.
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Y. € KEVIPLKOUC OUAAEKTHPEC UTIAPXEL N TAON va UloBeToUVTAL PEYAAUTEPEC
nieplodol emavadopag amnod TIG aVTiOTOLXEC TWV SEUTEPEVOVTWY aywywv. MNa
MapASELya OE [l TIEPLOXN OTOU ULoBETE(TAL YEVIKA yLa TO SikTuo N TN T
= 5 XpOvla, yla TOUG OUAAEKTHpeG umopel va utoBetnBel n tun T = 10
Xpovia.

6. e mavrtoppoikd OikTuo aMOXETELONG XPNOLUOTIOLOUVTAL UEYAAUTEPEG
niepiodol emavadopdg, mapd os XWPLOTIKA, SeSoUEVOU OTL OL KATOOTPOPEG
nou Ba mpokAnBouv ot mepimTwon actoxiag Twv MPWIWV gival cadwg
peyaAutepeg (M.Y. MAnUUUpiopata umoyeiwv).

€. Zg aywyoU¢ mou tomoBetolvral KATw omd KUpleg OSIKEG aptnpleg Kot
KOUPBouUG uloBetouvtal PEYAAUTEPEG TIUEC TNG Teplodou emavadopdg.
ISlaitepa 6tav oL aptnpieg ) ot kOUPBoL TomoBeTolVTAL O OPUYUA, OTIOTE
Snuoupyolvtal auvgnpévol kivduvol yla autolg TIoU TG XPNOLUOTIOLoUY,
vloBetouvtal mepiodol emavadopdc APKETA HEYOAUTEPEG amo 1A
Tapamavw o0pla, avaloya pe to Babuo tou kivduvou.

OT.2€ BACLKA QVTUTANUMUPLKA £pya, OMWE otn SleuBEétnon udatopeuLATWY
MEoa OTNV TEPLOXN UEAETNG, TwV OmMolwv n aoctoxia Ba pmopouce va
pokaA€oel anwAsla avBpwnivwy {wwv, Ba mpémnel va uloBetolvtal oAU
QUENMEVEG TIMEG TNG TEepLOdou emavadopdg, mx. T = 1000 £¢wg 10 000
XPOVLO. Z€ AKPALEG TIEPUTTWOELG OTIOU N aotoyia Ba odnyoloe os pelloveg
kataotpodeg pe palikn anwlela {wwv ocuvnBwg akolouBeital n péBodog
™G TBAVAC HEYLOTNG KATOKPAHUVIONG KAl TANUUUPOC. ZNHELWVETAL,
woTo00, OTl, oUPdwva HE VEOTEPEC ETMIOTNUOVIKEG aviIANPELS, n
amokaAoUpevn miBavr UEylOTn Katakpnuvion 6ev elvol €va  UEYLOTO
duolkd oplo (Sev umapyel TETolo), aAAG Kal aUTH UMopEL va Eenmepaotel, pe
uikpn TBavotnta. Etol, n TR ToU eKTMATOL WG Tilav PEYLOTN Kata-
KPNUvion avtlotolxel oe nmepiodo enavadopdg tng tafng twv 10 000 —
100 000 etwv (Koutsoyiannis, 1999, 2007 Papalexiou & Koutsoyiannis,
2006).

ElvaL autovonto otL n mepiodog emavadopdg sival Sltadopetikn amd TNV
niepiodo oxedlacpou Twv £pywv. H teheutala pmopel va Bewpeital 6on Kol ota
Siktua akaBaptwv, SnAadn 40-50 xpovia.

3.3 M£00o6oL ektipnong napoxwv opfpiwv

MaAloTepa oL UNXaVLKOL, yla TV eKTIHNON TWV TTAPOXWV CXESLOCHOU TWV aywywyV
ouBplwyv, xpnoluonololoav UMELPLKOUE TUTIOUG PBACLOUEVOUG OE CUOYXETLOUOUG
TNG MOPOXNG LE LA OELPA QIO TIOPAPETPOUG TIOU Elxav eMidpacn og auth. Autn n
TIPOCEYYLON €XEL ONUepa eyKaTaAeldtel, evw katd Kavova ota Siktua opfpiwv
xpnotuomnoleital n opdodoyikn uédobdoc n omola efetalel xwpLota Tnv enidpaon



36 Kepalato 3 Extiunon napoxwv ouBpiwv

(a) TN emupavelag mou amoyxeteVeTAL, N omola MPoKUMTEL and Xaptes, (B) Tng
€vtaong Bpoxng, Tou TIPOKUTTEL UETA Ao OTATIOTIKA avaAuon Bpoxoypadikwv
Sebopévwy aTNV TIEpLOXN LEAETNG, KOL KOTAPTLON OUBPLWV KAUTIUAWY Kal (y) Hiag
olpag GAAwY Tomoypadlkwy, GucloypadpLlkwV Kol TTOAEOSOUKWY HeYEBWY, TToU
neplypadovtal amno pia povadikn MopAaUeTPo, To ouvteAeoTr amopponc. H opBo-
Aoyikn LéEBobdog meplypadetol avoAUTIKA OTNV EMOLEVN EVOTNTA.

Oa mpémnel va onuewwbel otL N opBoloyikn nEBodog eival KATAAANAN HoOvo yla
ULKPEG AEKAVEG QMOPPONG KAL OVO yLla TNV EKTIUNGCN TNG UEYLOTNG MAPOXAG TIOU
OVOUEVETAL VO TIPAYLATOTIOLNOEL KATW Ao MOAU CUYKEKPLUEVEG cUVONKEG BpoxO-
TITWONG, TIC oUVONKeG oxedlaopou. Mpodavwe, yla kABe AAAN Tepinmtwon, Onwg
TLX. Yl TNV mapakoAouBnaon tng xpovikng e€€ALENG tng mapoxng oupBpiwv, n
nEBodog eival akataAAnAn. To Kevo autd KAAUTMTOUV AAAEG TILO OUYXPOVEG
HEBOSOL, KATAAANAEG OXL LOVO YLaL TNV EKTIUNCN TWV TAPOXWV oXeSLOOUOU, aANG
KOL ylo. TNV Tipocopoilwon tng Asltoupylog evog Sktuou oufpiwv KATtw omo
omolecdnmote ouvbnkeg Ppoxomtwong. OL péBodolL autég meplypadouv
OVOAUTIKA TN Slepyacio PLETATPOTING TNG BPOXOMTWONG OE AMOPPON), Taipvovtog
unton OAeg TIC PUOLKEG PETAPBANTEG TOU cuvdEovtal Pe auth (Katakpdtnon,
81nBnon ktA.) kabwg kal ta palvopeva SLOSEUCNG TOU TOPATNPOUVTOL EITE KATA
™ Sladpopn NG Pong oToug aywyoug eite katd tn SléEAsuon péow defapevwy
avaoyeong. Ot péBodol autég meplypadovtal oto Kedbdalato 5.

3.4 H opBoAoyikn néBodog

3.4.1 Mevika

H opSoloyikn uedobdoc mou éxel eloaxBel to 1850, petaoxnuartilel tn Bpoxn oe
amoppon UE TNV armAr oxéon

Q=CiA (3.1)

OTou Q N mapoxn ALXUAC TNS MANUUUpPaG, C 0 aSlAoTATOC CUVTEAEDTIC ATTOPPONCG,
i n Héon (Xpovika Kol XwplKa) €vtacn PBpoxng kat A n £ktacn tng AeKAvng
amoppong 1N g empavelag mou anoxetevetal. H e€iowon (3.1) eival Staotatika
OMOVYEVNC. 2TNV edappoyr TNG, OUWCE, TMPETEL va SiveTal mMpoooyr otV KATAAAnAn
METATPOTI TwV Hovadwv (r.X. n évtacn PBpoxng mou ocuvnbwe ekdpaletal ot
mm/h TPEMEeL va HETOTPENMETAL OE M/S).

Mpokelévou va edapuootel n pEBOSOC yla TNV EKTIUNON TOPOXWV
oxedlaopov yivovral ol £€N¢g UTOBETELG:

1. H nepiobocg emavadopdg tng mapoxng eival ton pe tnv mepiodo ema-
vadpopdg tng Bpoxng.
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2. H xpovikn kAipaka yla tnv omoia unoAoyiletal n évtaon Bpoxng Bswpeital
OTL Tautiletal pe tn SLdpKeLa TNG Kplowng Bpoxng Kat eival ion e To xpovo
OUYKEVTPpWONG tNG Aekavng (BA. kat edadlo 3.4.4).

3.4.2'EKtoon AEKAvVNG anoppong

e «KkaOe efetalopevn OSlatopn evog aywyol opPplwv  avtiotowel Hia
OUYKEKPLUEVN eMLdAVELD TNG omolag Ta ouppLa Siépxovtal and tn SlaTour auth.
H emudavela autn pnopei va mpoodloplotel kot otn cuvexela va epfadopetpndel
oe KOTtaAnAn oplovtloypadio tng meploxng MEAETNG. To €uPadd AUTAC TG
emudaAvelag eival to Hovo otolxeio tng opBoloyikng pebodou mou pmopel va
UTtoAOYyLOTEL LE akpiBela.

Je Ml UN QAOTIKA TieploXn O TPOCSLOPLOUOE TOou opilou NG eSadKNG
erudpavelag (tou Aeyopevou USPoKpiTn) TMOU CUUPBAANEL OE HLA CUYKEKPLUEVN
Statoun udatopevpatog Baciletol amokAELOTIKA oTnV Tomoypadia Tng MeEPLOXNC
KoL n xdpaé&n tou yivetal pe Baon Tic LooUPeic KAUTIUAEG. Z€ ULt OLOTIKH TIEPLOXN
yla tn xapoaén tou udpokpitn evoc aywyou ouPplwv AapBdvetal akopa unoyn
KOLL TO PUMOTOWLKO oX£SL0. ETOL, Xapaooovtal Kat' apXag ol SLYOTOUOL TWV YWVLWY
TWV OLKOSOULKWY TETPAYWVWY, TIOU QAMOTEAOUV USPOKPLITIKEG YPOUUES, €POOOV
LoXVUEL n apxN OTL TA OUPPLA TTOU TIPOEPXOVTAL A0 KADE E0WTEPLKO ONUELO EVOC
OLKOSOLKOU TETPAYWVOU QIOXETEVOVTAL TTPOG TNV MANGCLECTEPN OTO ChUELO 060
(pelBpo 1N aywyo ouPpilwv tnNg 0600). Mo TNV TEAKN XApafn Twv USPOKPLTWV
Aappavovtal umodn kat ol KALoEL Twv 06wV Kal oL B€oelg Twv dpeatiwv udpo-
oUAAOYAG.

3.4.3 OpPpLeG KAUTUAEG
Me Tov Opo OuBpie¢ kaumuAeg xopaktnpilovtal ot KaumuUAeg évraong (/) —
XPOVIKAC KAlpakag (d)? — meplddou emavadopdc (T) twv Bpoxomtwoswv. H
KOTAPTION TwV KOUMUAWY autwv elval ouolactik mpolmoBecn yla thv
opBoloyikn eKkTiUNon Twv Tapoxwv opBplwv Tng meploxng peAétng. H epyacia
autn Baoiletal os Bpoxoypadikd Sedopéva anod otabuolc TG MEPLOXNS 1 YELTO-
VIkoUC¢. To PNKOG TOU LoToplkoU Oelypatog, n molotnta kol n akpifela twv
LETPAOEWV Kal N B€on twv otabBuwv ennpedlouv oNUAVIIKA TNV aLOTLOTI TwV
OUBplWV KapmuAwyv. Toviletal OtL gv UTAPYXOUV KOUTTUAEG YEVIKAC £DOpUOYAG
QVEEAPTNTEC TWV TOTILKWY CUVONKWV.

H koatookeunn opfplwv kapmuAlwv ywo pa Sedopévn B€on PBaciletal otnv
mbavotiky avaiuon mopatnpnuévwy akpaiwv vwv (h) N (xpovikd pEowv)

6 H ypovikr KAipoka avapopdc avodbépetal cuXVE w «SLAPKELaY, OAAGL O CUYKEKPLUEVOG
0pog¢ eival eopalpévoc. H xpovikn kAlpaka d, otnv omoia Aapupavetal n péon évracn
Bpoxng, bev éxeL oxéon Ue tn Sldpkela Bpoxns. Ouwe, onwe mpoavadEpdnke, eldIka otnv
opBoloyikn LEBodo, n Slapkela Bpoxng Kat xpovikn kKAipaka Bswpouvtal otL tautilovral.
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evtaocswv (i) Bpoxng, n omola ev TEAeL odnyel oTNV KATAPTION TwV OUPPLWV
KopmuAwv. H peBodoroyio mou akoAouBeital Kol oL avaykaieg uTOBEoelg Kal
napadoxEG Katd TNV enefepyacia twv dedopévwy ennpedlouv tnv popdn Twv
OUBPLWY KOUMUAWV Kol To HéyeBog Twv evtdoeswv Ppoxng mou efayovtat am’
OUTEG. Aev €lval OTIAVLA N UTIEPEKTIINGN 1 UTEKTIUNGN TG €vtaong Bpoxng Kata
150% ywa tnv 6t eploxn (BA. m.x. Koutooyidvvng k.d, 2010a). Mo GUVETAG
peboboloyioan mou €xel avamtuxbel mpoodata (Koutocoyiavvng, 1997
Koutsoyiannis et. al., 1998 Koutsoyiannis, 1999, 2004a,B, 2006° Koutsoyiannis &
Baloutsos, 2000) kal €xeL ebaplUOOCTEL O PEPLKEG TtEPLOXEC TNG EAAASag (BA. o
KATW £VOeTO £6AdLO) £XEL TA AKOAOUBA YEVIKA XOPAKTNPLOTIKA:

a. xpnowuomolel Sedopéva OxL povo amd Ppoxoypddouc aAAd KoL amo
Bpoxouetpa,

B. avti tng otadlakng KATAPTIONG KLag £kdpaaong 1 Evog cuVOAoU ekbpAcEWY
OUBpLWV KOUMUAWY, Xpnowlomolel €€ apxng uia mapapetplkn ékdpaon, n
omola, avti va gival eUMELPLK, ATIOPPEEL APECA ATO TNV CUVAPTNOLOKN
ékdpaon TNG MBAVOTIKNAG KATAVOUNG ToU UloBeteltal yla tnv €vtaon
Bpoxne,

y. Baoiletal otig vedtepeg Bewpnoelg kol SLATILOTWOEL TOOO WG TMPOE TN
OUVAPTNON KATOVOUNAG TIoU akoAouBouUv ta akpaio UYPn 1 oL evtaoelg
Bpoxng, 000 KAl WG TMPOC TOV TPOMO EKTIUNONG TWV TOAPOUETPWY TNG
KOTOVOUNG, Kall

6. avtipetwmnilel cuvoAlkd ta SeSouéva HLOG OUAdAg OTOBUWY TNG TIEPLOXNG
MEAETNC.

Jupudwva pe autn tn pebodoloyia, n yeVIK cuvaptnoLakr oxEon OUBpLWV
KOUTUAWV glval tng popodng:

a(T)

i:m (3.2)

OTIOU i N HEyLOTN €vtaon Bpoxng Xpovikng kKAipakag d yla nepiodo enavadopadg T,
kot a(T) kat b(d) katdAAnAeg ouvaptnoelg tng MepLodou emavadopdg Kol TG
XPOVIKNG KALaKaG, avtiotowa (Koutooyiavvng, 1997). H cuvaptnon b(d) sival tng
0KOAOUONG, €eUTELPIKA SLATILOTWHEVNG OAAA Kal BewpnTKA TEKUNPLWHEVNS
(Koutooyiavvng, 1997 Koutsoyiannis, 2006), yeviKAG LopdnG:

b(d)=(1+d/9) (3.3)
omou 9 kaL n anoteAouV MOPAUETPOUC IPOG eKTipnon, pe § > 0 (Lovadeg xpovou,
m.x. h) kat 0 < n < 1 (adtdotatn).

E€ aMou, n ocuvdaptnon a(T) umoloyiletal avaAuTikd omd T ouvapTnon
KOTOVOUNG TIoU LoXUEL yLaL T HEYLOTN €vtaon BPoxng tng UTO e€€TaON TTEPLOXNAG,
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OTWG aUTA TPOKUTITEL amo Tnv emnefepyacia Twv Slabéolpwv Sedopcvwy,
amodelyovtag T XPNon EeUMelpKwY ouvaptnoswv (Koutooytavvng, 1997).
MNpoodateg €peuvec Baolopéveg oe dedopéva am’ 6Ao Tov kdopo (Koutsoyiannis,
2004B) odnyolv oTO CUUMEPACUO OTL n OUPA TNG OUVAPTNONG KOTAVOUNG TNG
Bpoxomtwong eival tumou Pareto 1, oodUvopa, n KATAVOUN TWV ETRCLWV
MEYLOTWVY EVTAOEWV BpoxnG akoAouBel tnv katavoun akpoiwv tTipwy tumou Il (kat
OXL TNV Katavourn Gumbel peyiotwv). Me autd ta dedopéva, n ouvaptnon a(7)
amodelkvuetal (Koutsoyiannis et al., 1998) otL £xeL TV amAn popdn:

a(T) =A[(T/4)" - ] (3.4)

omou A = 1 €10¢, k kot P adldotateg mapauetpol (> 0) kat A MaApAUETPOC e
Slaotaoelg evtaong Bpoxng. Etot, n tedikn popdn twv OuBpLwv KapmuAwy givat:

ALT/A) - ¢]

i(d, T) = (1+d/9)" (3.5)

Toviletal otL ot e€lowoelg (3.2)-(3.5) elval diootatikd cuveneig, pe Sedouévo oOtL
OL TTAPAUETPOL K, ) KaL N elval adldotateg evw N ¥ €L SLAOTACELS XpOVOU Kal n A
€xeL SlaoTaoelg Evtaong Bpoxnc.

H mevra-nopapetpikn eéiowon (3.5) KAAUMTEL, WG YEVIK €kbpaon, OAEG TIG
ELOIKEC TIEPUTTWOELG TWV, CUXVO EUTIELPIKWY, EKPPACEWV OUBPLWV KAUTIUAWY TIOU
CUVOVTWVTOL OTNV TIPAEN. € OPLOUEVEG ATIO OUTEC OL TIOPAETPOL Y Kal T £xouv
undevikég téc, pe tov mapdyovia A’ := A 9" va éxel un HNSEVIKN TEMEPACHEVN
TLUH, OTIOTE MIPOKUTITEL N ATTAOUCTEULEV EUTIELPLKN EKbpaon:

AT
i(d, T) = " (3.6)

Ekdpaoelg OpuBpLwv KAPUMUAwWY o€ tepLoXEG TnG EANGSOG

Y& TOMEC QVEMTUYUEVEG XWPEC £XOUV UEAETNOEl OL LOXUPEC PBPOXOMTWOELG
OUVOALKA yla OAn TOUG TNV €KTOON KoL £XOUV KOTAOKEUAOTEL ATAQVIEC TIOU
Slvouv 1™ yewypadiky petaPfolry Twv Ppoxonmtwoswv oxedlacpol yila
XOPOKTNPLOTIKEG TeEPLOSOUC  emavadopdg Kol XOPAKTNPLOTIKEG XPOVIKEG
KAlpoKeg. Stnv EANGSa dev éxel umapgel avtiotolyn mpdodog. Ma avadopd,
Slvovtal TopaKATw opLoUEVES OUPBPLEC KAUTIUAEG yLa Alyeg TEPLOXES TNG XWPAG,
Ol OTOLEC €XOUV KOTOOKEUOOTEL TPAKTIKWG PE TNV (8la pebodoloyia, Omwg
neplypAdeTal o mAvw. e OAeC TIC €ELOWOELG, N €vtaon i elvat oe mm/h, n
xpovikn kKAipaka d og h kal n mepiodoc emavadopdg T oe £1n.

Nekavornébdio AGnvag: Kaumudeg A, Baolopéveg os SeSopéva MOAAWY oTabuwy,
OVTUTPOOWTEVUTIKEG Ylot TO TMESWO TUAMA TG AekAvng tou Knodlool, yia
vopeTpa pikpotepa Twv 200 m (Koutooylavvng, 2010a):

207 (T°° - 0.61)

i1 =" 17

(3.7)
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Nekavomébio ABnvag: Kaumuheg B, Baclopéveg oe dedopéva moAAwy oTtabuwy,
OVTUTPOOWTIEVUTIKEG YLO TO OPEWO KOL NULOPEWVO TUAMA TNG AeKAvng, yla
vopetpa peyaAltepa twv 200 m (Koutooylavvng, 2010a):

o 260 (T°" - 0.61) ag

== o077 .

itd, T ==1% dj0.17) (3.8)
Apta (moAn): KaumUAeg Baolopéveg ota Sebopéva tou otabuol tng Aptog
(EMY) (Koutooytavvng k.a., 2010PB)

, 3442 (1°'-0.68)
id, 1 =""1+d/015)""

(3.9)

Nekavn Apdydou: Kaumileg PBaoclopéveg ota dedopéva 17 PpOXOUETPLKWY
otaBuwv tNg Askavng (AEH, 1. YNEXQAE), téoogplg amo toug omoioug eivat
efomAlopévol kal pe Bpoxoypado (Koutooylavvng k.a., 2010B)

_ 216 (T°'-0.57)
i(d, T) = W (3.10)

Nekavn Znpta Mayvnoiog (Koutooylavvng & Mapkovng, 2010)
268.7 (T*" - 0.66)

i(d, T) = (1+d/0'22)0.76 (3.12)
Nouia (Koutooylavvng k.., 2003)
) 32.4 (T -0.517)
i(d, T) = 70 (3.12)
Nekavn Znepyetov (Koutooylavvng Kk.d., 2003)
_ 30.87 (T°"-0.517)
i(d, T) = P (3.13)
Képkupa (Koutooylavvng, 2001)
_ 2828 (17”0481
i(d, T) = (1+d/0.18)""" (3.14)
Nekavn ArtogeAéun oto Nopo HpakAeiou (Koutooylavvng k.d., 2001)
(4 3489 (7%~ 0.68) 5
i(d, T) = 1+ d/0.05)0'55 (3.15)
KopwvBoc (Koutooylavvng & Aalopibng, 1998)
(o 36 (1%~ 0.636) 216
id, T =71+ 4/0.0679) "= (3.16)

Ot kapmuAeg A tng ABRvag, padl pe autég g KopivBou kal tou Imepyelou,
elval autég mou Sivouv TIC OXETIKA XAUNAOTEPEG evtdoelg. Avtiotolxa, oL
KAUTIUAEG TNG KEPKUPAG yla TO GUVOAO TWV SLAPKELWY Kol TOU ATTOGEAEUN YL
HeyaAeg SLapKeleg elval auTeg mou Sivouv Tig uPnAdtepeg evtaoelg Bpoxns (BA.
ouyKplon oto IxNnua 3.1).
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3.4.4 Kpiown évtaon Bpoxng — Xpovog CUYKEVTpWONG
H kplown évtacn Bpoxng umoAoyiletal amod Tig OUPPLEG KAUTUAEG adoU emleyel
n nepiodog emavadopdg kal kaboplotel n didapkela Ppoxng. Onweg avadépOnke
mapanavw, otnv edappoyn tng opBoloyikng peBOSoU n XPovikA KALLOKO
UTtOAOYLOMOU Kol N SLdpkela NG Bpoxng Bewpolvral OtL tautilovtal Kot givat
lOEC UE TO XPOVO OUYKEVTIPWONG (YWWOTO Kal WG YpOvo aupporg) tng AsKAvng
MEXPL TN BEoN TNG UTO £Aeyxo SLaTtopnG. O XpOVOG CUYKEVIPWONG Elval L00G UE TN
Slapkela mou xpelaletal ylo v GpTaoel pia otayova Bpoxng amd To o amopa-
KPUOWEVO onUElo TNG AekAvNG otnv UTIO €Aeyxo B€on. H mapadoxn Lootntag tng
SLapkeLag Bpoxng Ue To XpOVO GUYKEVTpwOnNG Baciletal otoug £€n¢ anmholg (aAAG
OXL auoTNPoUc) culhoylopoUc: Mo SeSopévn évtaon Bpoxomtwong, sival mpoda-
VEC OTL N amoppon PTAVeL 0TO HEYLOTO puBUO TG, Otav n SlapKela NG BPoxng
glval TouAdylotov (on PE TO XPOVO CUYKEVTPWONG, OMOTeE cUpBAailouv OAa ta
TUAMaTa TNG Aekavng. Opwe yla dedopévn nepiodo emavadopdg, n évtaocn tng
Bpoxnc eivat ¢pBivouca cuvaptnon tng XPOVIKAG KALMaKag (rmou, Katd mapadoxn,
tautiletal pe tn Stapkela Bpoxng). Katd cuvenela, av BewpnBel peydin Siapkela
Bpoxng, n évtacr tng, apa kot n amoppor Ba eival pkpotepn. Etol unopel va
BewpnBel O6TL 0 péyloTtog puBUOC amopponc, yla dedopévn nepiodo enavadopadg,
paypatonoleital otav n Slapkela Bpoxng elvat ion e To XpOvo GUYKEVIPWONG.
2ta Siktua opPplwv 0 XpoOVoG CUYKEVTpWONG t, Uopel va avaAuBel og dUo
OUVLOTWOECG, TO YPovo eLoddou, t, SnAadn To XpOvo Tou XPeldletal PEXPL N
amoppon va odnynbei oto biktuo (m.x. péow dpeatiwv uSpocouAloyNnG 1 HEow
AUECWV OUVOECEWV) KaL TO XPOvo porig, t,, KOTG UAKOG TOu aywyou opBpiwv
MEXPLTNV UTLO EAeyyo B€on.

O xpovog elcodou TolkiAAEL avahoya e TNV kKAlon tou 8ddoug, To UHKOG TNC
Sladpoung péxpL tnv elcodo oto Siktuo (mMou oxetiletal Pe Tn ouUXVOTNTA TWV
dpeatiwv UOGPOCUANOYNG KAl TWV ISLWTIKWV OuveEoewv), KaBWG Kal TIg
TIOAEOSOUIKEG KOl PUUOTOULKEG ouvBnkeg. E€aptatal emiong amo tnv €vtaocn tng
Bpoxnc kabwg kal amd TG CUVONKEG KATaKpAatnaong kat dtdnong. NMpodavwg 66o
peyaAUTEPN €lval n évtacn tng BPoxng TO0O UIKPOTEPOC elval o Xpovog eloodou.

Mivakag 3.1 TUTIKEG TLUEG XpOVOU €LGO60U.

Neplypadn mepLoxng Xpo6vog eL.6680u (min)

EAANVIKEG TipoSLaypadEg, YeEVIKA 10
JUOTAOELG APEPIKAVIKWV evwaoewv WPCF & ASCE

MUKVOSOUNUEVEC TIEPLOXEC UE AUEDEG

LOLWTIKEG OUVBECDELG OTOUG aywyoUg 5

AVETITUYUEVEC TIEPLOXEC UE NTILEC KALOELG 10-15

OLKLOTLKEC TTEPLOYEC E NTTLEG KALOELC KoL

Sleomapuéva dppeatia udpocuANoYNG 20-30
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Y& UEAETEC QTIOXETEUONG OOTIKWVY TEPLOXWV ULOOeTOUVTOL TLUEG TOU XPOVOU
€l066ou amo 3 €wg 30 min, Ye Mo ouvnBEeLg TIG TIUEG 5 €wg 15 min. Xtov Mivaka
3.1 Sivovtat Tég mou cuotivovtal amo eAAnvikég (MA 696, 1974) kot £€veg
nipoSlaypadEC avaloya Kol LLE T XOPOKTNPLOTIKA TNG TEPLOXNAG.

Ye avtiBeon pe To Xpovo el66dou, oL N EKTINCNA Tou elvat aB£Batln, o xpovog
pONG Umopel va ektiunBel pe oxetikn akpifela, katd tov USPAUAIKO UTTOAOYLOUO
Twv aywywv (BA. kat Kebdhato 5) pe Baon tn oxéon

t,=> LV, (3.17)

OToU L; elval Ta HAKN Twv SLadoxIKwy TUNUATWY KOTA HAKOC ULag Stadpoung tou
SkTUoU opPpiwy, HEXPL KOl TNV UTLO €heyxo B€on, Kal V; oL avtioTolyeg TaxuTtnTeC
oTa TUAMOTO QUTA.

Ye €va Slktuo ouPpiwv untdpyouv MOAAEG, eVOANOKTIKEG Sladpopég (=1, ..., k)
TIOU KATOANYOUV Ot KABe ouykekpluEvn B€orn. Elval mpodaveg otL Ba mpénel va
ETUAEYETOL EKElvn N Sladpopr mou odnyel O0TO HEYLOTO XPOVO GUYKEVIPWONG, O
ormolog Ba eival

t,=max{t, +t,} (3.18)
1<j<k /

I€ OPLOUEVEG TIEPUTTWOELG EVOLADEPEL KAL O TIPOOSLOPLOMOG TOu XPOVOoU
€L0000U €SWTEPLKWY KN QOTIKWYV AEKOVWV. ZUYKEKPLUEVO TIPOKELTOL YLA TLG
TIEPUTTWOELG OTIOU N ANOPPON TWV eEWTEPKWVY AeKavVWV odnyeital ite oto diktuo
ouPplwy, elte o TEPLUETPIKI OQUITOXETEVTIKN TAPPO TNG omolag xpelaletal va
ekTLUNOEL N tapoyn oxedlaouou.

Jupdwva pe TG eAAnVikEG mpodlaypadég (MA 696, 1974), n ektipnon tou
XPOVOU OUYKEVTPWONG UMOPEL va ylvel amod tnv eUmelplkn oxéon tou Giandotti
(1934):

. 4JA +1.5L (3.19)

° 0.8JAz

OToU t. 0 XpOVOG GUYKEVTPWONG TNG AeKAVNG (= Xxpovog eladdou, h), A n emidavela
¢ Aekdvng (km?), L To uAKOS TG KUPLAG poydyketag (km) kat Az n uPopETPIKA
Sladopd tou pECOU UPOUETPOU TNG AEKAVNG ATO TO UYPOUETPO TG £€060U TNG
(m).

H oxéon (3.19) €ival n o dtadedopévn otnv eAANVIKA TTPAKTIKA. Xt S1ebvn
BBAloypadia umdpyouv Kal GAAEC TOPOUOLEG OXECEL OQUTOU Tou TUTIOU,
KOTAAMNAEG ylO. UN OOTIKEG A/KOL YL OOTIKEG AEKAVEC, HEPLKEG OO TIG OMOLEC
Sivovtal mapakdtw, adpol LETATPATINKAV OTO UETPLKO cUoTnua povadwy (BA. kat
ZavBomnoulog, 1990, Wanielista, 1990, Chow et al., 1988). & OA£C TIG MOPAKATW
OXE0ELG 0 XpOvog t. divetal og h.
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H ox€on tou Kirpich:
t. =0.0667L""7 / 5°3% (3.20)

ormou L to pnkog tng Kuplag pioyaykeag (km) kot S n péon kAlon (m/m),
avarntuxdnke to 1940 amno dedopéva tng Apepkavikng Soil Conservation Service
(SCS) (BA. kat Wanielista, 1990, o. 211). Ta 6ebouéva ota omoia otnpiyxtnke
TIPOEPYOVTAL MO TNV Meploxn Tennessee Kol avadpEPOVTaL O AYPOTIKEG AEKAVEG
éktaong 0.5-45 ha pe woxupég kAioelg 3-10%, dutokdAun 0-56% Kot pe KoAd
oXnUoTwopévo udpoypadikod Siktuo. Mo AOTIKEG AekAveG e  eTULPAVELEC
aoPaATIKEG 1] a6 oKUPOSEUA N T TOU t, pelwvetal oto 40%.

Ouotlaotika (6la (tloodUvaun) Pe TNV Mapamnmavw elval Kal n oyeon tng
California Culverts Practice:

t.=0.950"">° /HO® (3.21)

otnv omoia n kKAlon €xet avtikatootadei pe to L/H. Ytnv (3.21) to L lval To HAKOC

™N¢ Kuplag ployaykelag (km) kat to H ival n uopetpikn Stadopd PeTalL TOU

TMO avAvin Onuelou TNg MLOYAykelag kalt tng €€6dou tng (m). H oxéon

avamntuxdnke to 1942 yia pikpeg Aekaveg tng KaAlpopviac.
H oxéon tou Izzard:

(0.0007i+c, >

51/3/-2/3

t.=3.46 (3.22)
omou L 1o unkog tng Stadpopng tng pong (km), S n pnéon kAion tng Stadpopng
(m/m), i n évtaon Bpoxng (mm/h) kat ¢ ouvtedeotg emPBpdaduvong,
avamntuxdnke to 1946 pe epyaoTnpLAKA TTELPAUATA A0 TO APEPLKAVLKO Bureau of
Public Roads. Avadépetal og eKTAOELS TTOU KAAUTITOVTOL artd §pOUOoUG 1) TTPACLVO,
Xwplg avemtuypévo udpoypadikd Siktuo. O cuvteheotng entBpdduvong maipvel
THéEG 0.007 ywa Aeie¢ aodaltikég emudaveleg, 0.012 yia  emidaveleg
okupodépatog, 0.046 yla yaieg kat dpravel péxpt 0.06 yia emidAveleg TTUKVOU
npaoivou. H oxéon LoxUEL yla oUVORKEG OTPWTI G pong omou il < 3.87.
H axéon tn¢ Federal Aviation Administration:

t.=037(1.1-C)*? /83 (3.23)

omou L to punkog tng Stadpopng tng pong (km), S n péon khion NG enudpavelag
(m/m), kat C o ocuvteleotr¢ amopporg, avamtuxdnke to 1970 yia mpoPAfuata
amox€tevong ouPpiwv oe agpodpopLa, ald £XeL XpnOLULOTIOLNOEL KOl YLl OOTIKEC
AEKAVEG.
H ox€on tou kwnuatikoU KUUATOG:
0.6 0.6
¢ =735 1 (3.24)

I-0.4SO.3
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omnou L to unkog tng Stadpoung tng emudavelakng pong (km), S n péon kiion tng
grudavelag (m/m), n o cuvteheot¢ TpoxvTNTOC Manning koL i n évtaon tng
Bpoxnc (mm/h), mpotdOnke amnod Siddpopoucg epsuvntég tnv mepiodo 1965-1975.
AvamntUxOnke HETA amd avAAUGOH HECW TWV EELOWOEWV TOU KIVNUATIKOU KUOUOTOG
(Kepahaio 5) yla emibavelakrn pory 0€ AVEMTUYUEVEC TIEPLOXEG. O OUVTEAEDTNG
TpoxUTNTag KLpailvetal amd 0.02 yia MAAKOoTpWTEG emidaveleg puéxpl 0.05 ya
TPACLVO.
H ax£on tng Soil Conservation Service (SCS):

t.=0.0571"%(1000/CN-9)*7 / s*/? (3.25)

Omou L to pUnKog tng KUpLoc ployaykelag (km), S n péon kAion tng Aekavng (m/m),
kot CN n mopAueTpog anoppong tg pebodou SCS (curve number, BA. evotnta
5.9), avamtuxBnke amo tnv SCS to 1973. Elval KAatdAAnAn yla UIKPEG QOTIKES
Aekaveg katw twv 800 ha. H oxéon Baociotnke otnv unoBeon t, = 0.6 t,, 6ou t, 0
Xpovog uotépnaong (BA. evotnta 0).

MoAU ocuxva o XpOvoC €L0080U ekTipATal Pe Sadlkacia avAaloyn auTHG TOu
XPOVOU PONG. ITNV MEPIMTWON AUTA N TaxUTNTA TNG EMLPAVELOKNAG PONG EKTLUATAL
amnoé vopoypadiuata 0nwe auto tng SCS (Wanielista, 1990).

3.4.5 TuvteAeotig anoppong

Ao oMo Ta PeyEOBn NG opBoAoyilkng HeBOSOU O OUVIEAEOTAC QTMOPPONG
TapouaoLAleL TNV TLo PeyaAn afeBaldtnta otnv ektipunor tou. Autd odeiletal oto
YEYOVOC OTL EVOWHATWVEL OAEG TIG aoddeleG TOU TPOKUTITOUV Amo  TLG
UTLEPOTAOUOTEVOELG TNG LeBOSoU.

TNV MPOYHOTIKOTNTA O OUVTEAEOTHG amoppong Sev elval otabepog, Omwg
urmovoel n edappoyr TG opBoloylkng peBodou, alld mapouolalel £VIOVeC
MeTaBoAEG, akOpa kal otnv bla Aekavn amoppong, adol ennpedletal amo tn
XPOVIKN KOTOVOWUN TNG Bpoxomtwong, omd Tn XPOVIKA omoctacn omno Thv
TipoNyoUevn Bpoxomtwon aAAd Kol amo AAAEG LETEWPOAOYIKEG Kal duacloypadl-
KEC TLAPAUETPOUC.

YrnievBupiletol OTL 0 GUVTEAEDTIC ATOPPONC CUVEKTLUA aSLaKPITWC:

1. T anmwAeleg KATAKPATNONG Ao T YAwplda,

2. TG anwAeleg emipavelakng mayideuong oTLg LKPOKOAOTNTEG Tou £6Aadoug
TIOU TIPOKTLKA UTIAPYOUV O OAEG TIG EMLPAVELEG,

3. TG anwAeleg 61Bnong os udpomepatd e5adn, Kat

4. TIg anwAeleg efatpoSlanvorng oL Onmoleg MAVIWE €lval OOAUAVIEG OTNV
XPOVIKN KA{pOKa TwV BpoXoMTwoewv oXeSLACUOU TWV ATTOXETEVCEWV.

TG PEAETEG QTOXETEUONC XPNOLUOTIOLOUVTOL TUTIOTIOLNUEVEG WECEG TULUEG
OUVTEAEOTWV OTOpPPOoNG, ovefdpTNTEG TNG OLAPKELOG BPoXAC Kol Twv GAAWV
ouvOnKwv. AleukpvileTal OTL oL TIHEC QUTEC Oev elval YEVIKAG edappoyng oAAG
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ovadEPOVTaL OE CUYKEKPLUEVN TAEN MeyEBoug Tng meplodou emavadopdg Tou
TANUUUPLKOU datvopévou, dnAadn yia T =5 €wg 10 £€tn, MpoKeWEVou yla Siktua
amoxétevong. Mo peyaAutepeg meplodoug emnavodopdg eival gvAoyo OTL O
OUVTEAEOTNG amoppong aufavetal, aAAd kal n opBoloyikn péBodog dev elval
aKpLBNC Kal mpEmeL va anodeuyetal n xprion tng (BA. kat KeddaAato 5).

OL eA\nvikég podlaypadég (MA 696, 1974) cuvioTtouv TIG TIHEG Tou Mivaka
3.2, oL omoleg¢ Opwg KoTd Bacn avadépovial O Wn AOTIKEG TeploXéC. Ot
npodLaypadEC CUUMANPWVOUV OTL, TIPOKELUEVOU YLlAL OOTIKEG TIEPLOXEG, Ol
OUVTEAEOTEG QMOPPONG TPETEL VA €LvOL TOUAGXLOTOV (0Ol LE TOUG OVTIOTOLXOUG
mou Slvovtal yla T Un ooTIKESG TteploxEg. OL Auepikavikeg WPCF & ASCE (1976)
OUVLOTOUV YL OOTLKEC TIEPLOXEC TLC TIUEG Ttou Sivovtal otov Nivaka 3.3. O 81eg
EVWOEL Olvouv Kol TIMEG YLO OUYKEKPLUEVOUG TUTIOUG EMLPAVELWV TLY. YLa
O6popoug, otéyeg KTA. (Mivakog 3.4) Bdaoel Twv omolwv pmopel va ektyunBel o
OUVTEAEOTNG AmMOPPONG KOG oUVvBeTng £ktaong adol auth avaluBel oe emiué-
POUG eMLPAVELEG.

YnevBupiletal otL 0 pécog ouvteAeotng Sivetal anod Tn oxéon

C:ZC,A//ZA, (3.26)

OMoU C; OL CUVTEAEOTEG TWV EMUUEPOUG EKTACEWV A;.

2tn BBAoypadia (WPCF & ASCE, 1976, Steel, 1960) avadépovtal Sladopeg
EUTIELPLKEG OXEOELG EKDPAONG TNG XPOVIKAG LETABOANC TOU GUVTEAEDTH OMMOPPONG,
KOTd tn SLapKeLa pLog Katotyidag. Evéelktikd napatiBevral ot akOAoUBEG:

C=0.175t"3 (oxéon Gregory, 3.27)
C :t/(8+t) (ox€on Hoad & McGee, 3.28)
C=0.3t/(20+t) (oxéon Hoad & McGee, 3.29)

Omou t elval o xpovog o min. Amo autég, ol (3.27) kat (3.28) avadEpovral os
adlanéparteg enidpaveleg Kat n (3.29) oe nepatég emupAveLeC.

Nivakag 3.2 IuvteAeoTn¢ amoppong ocUndwva Pe TIC EAANVIKEG TTpoSLaypadES
anoxeteloswv (MA 696, 1974)

Nepwypadr) neploxng ZUVTEAEOTAG AMOPPONG
Opewn 0.60
Nodwdng 0.50
Medwn 0.30
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Nivakag 3.3 M£ooL GUVTEAEOTEC ATIOPPONG OVAAOYQ LLE TA YEVLKA XOPOKTNPLOTIKA
NG OOTIKAG TIEPLOXNG, CUUPWVA HE TIG OHEPLKAVIKEG evwoel WPCF & ASCE
(1976).

Nepwypadr neploxng ZUVTEAEOTAG AMOPPONG
Eumopikn

Kévtpo 0.70-0.95

MNepldépela 0.50-0.70
OLKLOTLKN, QOTIKNA

MovokaTolkieg 0.30-0.50

MoAukatolkieg og mavtayobev eheBepo cloTNUO 0.40-0.60

MoAUKQTOLKIEG O OUVEXEC cUOTNUA 0.60-0.75
OLKLOTLKN, UTIOOLOTIK 0.25-0.40
Blopnyavikn

Eladpa 0.50-0.80

Bapla 0.60-0.90
Mn QVEMTTUYUEVN 0.10-0.30
Mapka, vekpotadeia 0.10-0.25
rneda 0.20-0.35

Nivakag 3.4 JUVTEAEOTNC AMOPPONG VLA CUYKEKPLUEVEG eTLPAVELEC, CUUPWVA HE
TIG Apepikavikeg evwoelg WPCF & ASCE (1990).

TUnog erudpavelag ZuvteAECTAG AMOPPON|G
MNelodpouta 6popotl
Jkupodepa - Aopaitookupddepa 0.70-0.95
MAlvBoL 0.70-0.85
JTEYEG 0.75-0.95
Aypol, appwdn edadn
‘Hrua kAion, 2% 0.05-0.10
Méaon kAion, 2% uExpL 7% 0.10-0.15
Amotoun kAion, 7% 0.15-0.20
Aypol, Bapla edadn
‘Hrua kAion, 2% 0.13-0.17
Méeon kAlon, 2% péxpL 7% 0.18-0.22
Amotoun kAion, 7% 0.25-0.35

3.4.5 EmudaveLokr avaywyr] OpBpLwv KapmuAwv

OL OpPplec kapumUAeg ouvnBwe avadépovtal os onpelakn évtaon Ppoxng (BA.
ebadlo 3.4.3). Itnv udpoloylkr edopuoyr, wotdoo, Xpeldalovial MAvVIO Ol
eMLPAVELAKA HECEC EVTAOELG YLOL TN AEKAVN OTOPPONG TIOU UEAETATAL Kal OXL Ol
ONUELAKEG EVTAOELG. TNV TEPUMTWON TOU N EKTAON TNG AEKAVNG £lval apKeTd
UEYAAn, n onuelakn évtaon Ppoxng elval atobntd peyaAltepn amo tn HEON
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erudavelakr €vtaon otn AekAvn Kol Katd ouvénela n oxéon (3.1) 6ivel
UTTEPEKTIUNMEVN TIUA TNG TtapoXnS. H néBodog pumopel eUkoAa va MPOCOPUOOTEL
KOLL YLOL QUTH) TNV TIEPITTTWON, E TNV AVTIKATACTACN 0T oX£on (3.1) TNG ONUELOKAG
gvtaong Bpoxng i amo tnv emibavelakn évraon im. Ebocov dgv undpyouv otolyeia
yla tov apeco TpoaSloplopo tNG emipavelokng €vraong (m.). emidavelakeg
OUPpleg KOUMUAEG), auty umoAoyiletal pe TNV edappoyrn Tou AeyOUEVOU
OUVTEAEODTN EMIQPAVELOKNG avaywync 1N ouvteAeot) ouotoudppiong (areal
reduction factor) ¢ := i,/i. O cuvteAeoTC AUTOC EXEL TIC AKOAOUOEC, EUTELPIKA
SLATLOTWEVEG, LOLOTNTEG:

1. Eival mavta pkpotepog and 1: otav kataypddetal péylotn éviacn otn B€on
Tou Bpoxoypadikol otabuou, eival aniBavo tnv (dla oTyun va kataypadetol
pEylotn €viaaon o€ OAn tnv untodn entdpavela.

2. Elvar ¢Bivouca ouvaptnon tng £Ktaong n auvénon Tng €Ktaong TNng
EMLPAVELNG CUVETAYETAL TN HElWON TOU oUVTEAEDTH EMLDAVELAKNG AVAYWYNC.

3. Eival avfouoa ouvdptnon tng Slapkelag: n avénon tng Slapkelag Bpoxng
ouvoSeUETAL Ao alENan TOU CUVTEAEDTH EMLGAVELAKE AVAYWYNC.

4. E€optdtal og kamnolo Babuo amo tnv nepiodo emavadopdg kot paivetal OtL N
avénon tng mepLodou enavadopdg odnyet oe aobevn pelwon Tou ouvieleoTn
ETUPAVELAKNG OVAYWYNG WOTO00 O&V UTIAPXOUV OKOWN KATNYOPNUOTIKA
CUUMEPAOCHOTO Yl auTr tnv £€dptnon, n omoia 6ev €xel SlepeuvnBel oe
avtiotolyo BaBuod pe autég mou avadEpovtal otn SLAPKELA KOL TNV EKTACT.

EKTETOUEVEG EUMELPIKEC SLEPEUVNOELG OXETIKA E TN UETOBOAN TOU CUVTEAEDTH
EMLOAVELAKNG QVAYWYNG OUVOPTNOEL TNG HETABOAAG TNC €KTAONG KoL TNG
Slapkelag €xouv yivel tooo otig HMA, 6co kalL otn MeydaAn Bpetavia. Ta
anoteAéopata Twv Slepeuvnoswv divovtal uTo popdr SlaypapdTwy 1 TIWVAKWVY.
Yta mwoakomolnuéva anoteAéopata tou UK-NERC (1975), ta omola sival kat ta
TMANpEoTEPA O O,TL adopd oTo £UPOC PETAPOANG TNG Slapkelag (1 min - 25
NUEPES) Kat TN €ktaong (1 - 30 000 km?) TPOCAPUACTNKE N AKOAOUBN AVOAUTIK
£€kppaon (Koutooyldvvng & ZavBomoulog, 1999):

0 048A 0.36-0.01InA
Q= max(l - IS g 0.25)

(3.30)

OTIou (@ 0 ouvteleoTtng emupavelakng ovaywyng (adiaotoatog apBuog), A n
éktaon oe km? kot d n Swdpketa Bpoxnc oe h. Fpadikn amewovion g (3.30), oe
oUYKPLON KAl HME TIC TILVAKOTIOLNUEVEG TIWEG Tou UK-NERC (1975), Sivetal oto
Ixnua 3.2. Itnv EAada dev €xel yivel w¢ Twpa CUOTNUATIKY UEAETN yla TNV
g€aywyn KopmuAwy PeTaBoANG TOU ouVTEAEOTNH emdaveLOKNG avaywyng. Ev oel
aUTNG TNG EAAeLPNG, PEXPL va KaTopBwBel n cuvTaén KATAAANAWY KAUTTUAWY yla
v EAAGSQ, pmopel va XpnoLULOTOLOUVTOL Yl TIG TPEXOUOEG OVAYKEG KOUTTUAEG
Tou €xouv e€axBei ae AANEG TTEPLOXECG, OTWG OL KAUTIUAEC TNG MeydAng Bpetaviag,
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elte otnv apywkn toug ékdpaon, eite otn popdn tng (3.30), oL omoieg ot
Sladopouc eréyyoucg pavnke va Sivouv AOyLKA QIMOTEAECUATA KAl YLO TIEPLOXES
™¢ EAAGSag.

ZNUELWVETOL TTAVIWG OTL OL OOTIKEG AEKAVEG QTMOPPONG TWV TUTIKWY aywywyV
QIMOXETELONG €XOUV ULIKPA epBadad, Kal £ToL ev YEVeL apeleital n emidpacn tng
embavelakng avopolopopdiag tng Bpoxomntwong.

¢

ZUVTEAEOTAG ETTIQPAVEIOKAG AVAYWYNAG,

7
30

000 | -S| i b i

100 1000 10 000 100 000
Aiapkeia, d (min)

IxAHa 3.2 MetaPoln Tou CUVTEAEOTH EMLPAVELOKAG AVOYWYNE CUVAPTHOEL TNG EKTACNG
Kal tng Sldpkelag Bpoxng, oVudwva pe tnv e€iowon (3.30) (ouvexeilc ypauuéc), oe
oUYKPLON KO UE TLG TILVAKOTIOLNUEVEC TIHEG Tou UK-NERC(1975) (8LaKEKOUUEVEC YPAUUEG).

3.5 Avakedalaiwon - Napoxég oxedraopol

H opBoloyikr HEB0SOG avILMTPOCWTTEVEL TNV TILO ATAN KOl TTPOKTIKA BAon yla thv
EKTIHNON TwV Tapoxwv oXeSLAoUOoU €vog SIKTUou ouPfpiwv. Ta opxLKA YEVIKA
BrApoata tng edpappoyng tng pebodou sivat Ta akoAouvba:

1. Meta amno uSpoAoyikr UEAETN TWV PEYLOTWY PPOXOTITWOEWVY TNG TEPLOXNG
kartoptilovral ol OUBPLEC KAUTIUAEG.

2. KaBopiletal n nepiodog emavadopdg tng katayidag oxedlaopol yla Tig
Sladopec katnyopieg Twv aywywv ouPfpiwv.
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MMvetal SLaxwplopog tng Teploxng HeAETng oe {wveg, avaAoya HE TIC
TOAE0SOUIKEG Kal duoloypadLkEG oUVONKEG, Kal yla KaBe {wvn yilvetal
EKTLNON TOU GUVTEAECTH QMOPPONG KAL TOU XPOVOU EL0OSOU Twv ouBplwv
oto &diktuo.

H ektipnon tng mapoxng oxedlaopol o€ Ula GUYKEKPLUEVN B€on evog aywyou
nepAappavel ta akoAlouba Bruata.

4.

9.

Xapaoostol o USPOKPITNG TNG TEPLOXNG EMPPONG TOU aywyou Kal
euBadopetpeital n enipavela tnc.

Eav n emdaveia emnppong mephappavel {wveg pe  SLaPOPETIKOUC
OUVTEAEOTEG  amoppong, autég epPadopeTpolvtal  fexwpLlotd, Kal
UTtOAOYIZETOL O UECOG CUVTIEAEOTNC AMOPPONG UE edopuoyn TNG OXEONG
(3.26).

YroAoyilovtal oL xpovol pong Twv Sladopwv Sladpopwy, BACEL TWV UNKWV
KOL TWV TOXUTATWY TWV ovavtn Tunuatwyv. O akplpig mpoodloplopog Twy
TOXUTATWV TtPpoUToBETEL AsTtTopEPELG USPAUALKOUG UTIOAOYLOUOUG.

Erudéyetal n kplowwn Swadpour kat umoloyiletal o avtiotolog Xpovog
OUYKEVTPpWONG.

Exktipdartal n kplown évrtaon Bpoxng amo tnv avrtiotown ouppla KoUmuAn,
yla Stapketa Bpoxng lon e To XpOvo CUYKEVTPpWONC.

Ektipdral n mapoxn oxedloopol and tn oxéon (3.1).

InUELWVETOL OTL OTIC MapoxeG ouPpiwv Sev ouvumoloyilovtol mpoobeteg
ELOPOEC (TLX. Amo 8INBNOELS N TAPAVOLEC CUVOEDELC aKABAPTWY), yla TO AdGyo OTL
Ol ELOPOEC QUTEC ATTOTEAOUV OOH LOVTO TIOGOOTO TNE EMLAVELAKAG ATTOPPONC.

Edappoyn 3.5

Katd to oxedlaopd Siktuou opPpiwv e€etdletal evaANAKTIKA TO VOEXOUEVO
AMOXETEUONG HLag e€WTEPLKAG AekAvng éktaong 22 ha, eite péow Tou aywyou
ouBpiwv A (Abon 1), elte péow mepueTplkng tadpou T (Abon 2). H aotikn
£KTAON TIOU OIOXeTeVEL 0 A eival 10 ha. Znteital n mapoxn oxeSlaopuou tou A,
Kovtd otnv ekBoAr Tou, otig SU0o mapandvw AUCELG, HE TIC akOAouBeg polTo-
Béoelg:

Mepiodog enavadopag oxediaopou T=10.

OpPBpLaL KAUTOAN TEEPLOXAG, yia T = 10, i = 40/t°* (t o€ h, i oe mm/h).

Xpbvog elo060u opPpPLWY OOTIKAG TIEPLOXNG tea = 8 MiN.

Mnkog aywyoU A 540 m kat péon taxvtnta 3.0 m/s.

Mnkog KUpLOG PLoyAyKelag eEwTeplkng Aekavng L = 800 m, kat dladopd
péoou upopetpou amd to vPouetpo ekBoAng (mou amoteAel To onueio

e wN e

el068ou otov A) Az =270 m.
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6. ZUVTEAEOTAC amopponG acTkAG TteploXnG Ca = 0.50 Kot eEwTePLKAC AeKAVNG
C,=0.30.

NUon: Yrmoloyiletal mpwta 0 XpOVOC CUYKEVTPWONG (= Xpovog elgddou) tng
eEwTeEPLKNG Aekavng pEXPL tn Bfon ekBoAng tng (= O€on e1006ou otov A)
oUudwva pe tn oxéon Giandotti. Eivat

A=22ha=0.22 kmz, L=800m=0.8km, Az=270m,
apa

tor=[4%x0.22"2+1.5%0.8] /(0.8 x 270”%) = 0.234 h = 14 min.
O oALKOG XpOVoG ponG Tou aywyou Ba eivat

t,=540/3.0 = 180 s = 3 min.
Emonpaivetatl otL n taxvtnta, mov 6w Bswpeitat 3.0 m/s, oTNV MPAYUATIKO-
rta eival Stadopetiky oe kaOe pla amod Tg AVoelg 1 Kat 2, kat o akpipig
MPOGSLOPLOUOG TG TPoUToOETeL TNV USPAUALK emihucn Tou aywyou (PBA.
Kedpalato 4). ESw Bewpeital wG LKAVOTOLNTIKY TPOCEYYLON N TAPATIAVW, YLo
AOYOUG TIPOEKTINONC.
Jtnv Abon 1 mou n anoppor TnG eEwTtepkng Aekavng obnyeital otov A efeta-
Toupe TIG £€n¢ SLadpopEg Kal TPoodLopi{oUE TOU AVTLOTOLXOUG XPOVOUG
o Awadpoun 1: EEwtepikn Askavn — eloodog aywyol A — £€060¢G aywyou A

.Y = 14 min + 3 min = 17 min

e Awadpoun 2: Aotikr Aekavn — elcodog aywyol A — €€060¢ aywyol A

tc(z) =8 min + 3 min =11 min

O xpovog cuykEvTpwong Ba sivatl
ts1 = max {tc(l), tc(z)} =max {17, 11} = 17 min.

H avtiotowyn évtaon Bpoxng sivat

iy =40/ (17/60)°° = 75.1 mm/h.
Jtn AUon 2, mou n mapoxn €Ewteplkng Askdvng odnyeitat otnv tadpo,
evlladEpel povo n Stadpopn 2. EToL o xpdvog cuykévTpwong eivat ty, = 11 min
Kal n kpilowun évtaon

i, =40/ (11/60)°° = 93.4 mm/h.
H mapoxn oxeSlaopou yia tn Avon 1 Ba sival:

Q=(0.5x10+0.3x22)x 10" x 75.1 x 10/3600 = 2.41 m’/s,
Kal yla tTh Abon 2:

Q=0.5x10x 10" x 93.4 x 10°°/3600 = 1.29 m’/s.

ToviCetal otL Ba Atav Adbog, mou Ba odnyovaoe os uMepSlacTacLOAGYNoN TOU
aywyoU, To va ekTiunBel n mapoxn tng Abong 1 wg to dBpolopa TS MApoXnS
CAUoNG 2 (1.29 m>/s) Ka TNC HEHOVWHEVNC TIOPOXAC TG EEWTEPLKAC AEKAVNC.







Kepadaio 4 YSpauvAiki TwWV UNMOVOUWV

4.1 Fevika

Kata to oxedlaopd Kol Tn AELToupyila TWV aywywv OTOXETEUONG CUVAVTOUUE
TPLWV €dWV TUTIKA TIpoBAraTa TTou emAUOVTAL Le KOTAAANAN aflomoinon twv
apXWV TNG USPOAUALKAG:

1. TO oXeSLAoUO TwV aywywv, SnAadn tnv emthoyr KAatdAANAwv SL00TACEWV
KoL KAlogwv yLa Toug aywyoug,

2. TOV €AEYX0 TNG EMAPKELAG NON KOTOOKEUAOUEVWY Oaywywv, SnAadn tnv
EKTLUNON TNG TTAPOXETEVTIKOTNTAC TOUC, KOl

3. TNV EKTIUNON TWV XAPAKTNPLOTIKWY PONRC OyWYWV TIOU AELTOUPYOUV, UETA
o KATAAANAEG LETPHOELC.

Jta dVo mpwta TPOPAAUATA, TIOU £lval Kal Ta ouxvotepa, Oev amalteital
peyahog Babuog akpifelag otoug umoAoylopols, adol AAAWOTE Kal N eKTiUNON
TWV MOPOXWVY, TIoU LEAAOVTIKA Ba TtepvoUV oo ToUG aywyouc, eival emodalic.

MNpoodata pe TNV €€EAEN TNG MANPOPOPIKNG EXEL QAVILLETWIIOTEL KoL MLa
Wdlaitepn katnyopia mpoBAnuatwy, Ta MPOPBAAUATA GUVOALIKAG TPOCOMOiwaNng
SIKTUWV ATIOYETEVONG. TNV TIPOCOUOIWGON EMISLWKETOL VO avarmopaotadel kal va
neplypadel pabnuatikd to cuvolo Siktuou (tomoloyia, yewUeTpla, USPAUAIKN,
udpoloyia — edv mpokeltal ya Siktuo ouPpiwv). H mpooopoiwon umnopel va
Swaoel TNV TANPN £lKOVO TNG Pong o omolodnmote onpeio tou SiIKTUou, €ite o€
TEXVNTEC ouvOnkeg (oevdpla) Asltoupylag, OmOTE O OTOXOC £lval n HEAETN TNG
0PLOKNC CUUTEPLPOPAC ToU SIKTUOU, €ITE KAl O€ MPAYUATIKEC CUVONRKEG, OMOTE O
oTO)0G elval n PeAtiotonoinon tng Asltoupyiag Tou SIKTUOU PECW KATAAANAwWY
XEPLOUWY OTA QAVTALOOTACLA N OTIG CUOKEUEC eAéyyou. Ta mpofARupata autd
omoteAoUV £€elOIKEUUEVO KOL OPKETA TIOAUTIAOKO OVTLKE(UEVO, TOU OToilou L
eloaywyn Sivetat oto Kedpaiato 5.

Ta Apota cuvtiBetal katd 99.9% amod vepo kal Lovo katd 0.1% amnd oTepeeg
oucleg mou petadépovtal eite oe dldluon elte oe awwpnon. Ita Blopnxavika
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amoBANTA TO MOCOOTO TWV CTEPEWV OUCLWV CUXVA €lval Lo Peydlo, evw Kal ta
OouPpla petad€Pouv KATOLEG TIOOOTNTEC GQUUOU Kol XWHATwV. Amo amogn
USPOUALKAG CUUTIEPLPOPAC TA PEVUCTA UIYHOTO TWV UTIOVOUWY Bewpouvtol oov
KoBapo vepo. Ta oteped UALKA Ttou petadépovtal Sev PeTaBdAlouy Tig LBLOTNTEC
TOU VEPOU WG peuctoy, aAAa evlladEpouv HOVO WG TPoC To dalvopeva
kaBilnong, anmobeong kat SLaPpwong. Mevikad eMSLWKETAL Pe KATAAANAN pUBULON
TWV ouvlnkwv porg, va amodevyovtal 1 va glaxlotonololvral ta Gavopeva
oUTA. ALOPOPETIKA OL EMUMTWOELG TOUC 0TNV USPOUALKN TWV AyWwywV OIMOXETEUONG
gival moAU cofapég (m.x. avénon tng TpaxvTntag, Helwon Twv SlATOHWY Kol
TEAIKA Pelwon TNG TAPOXETEVTIKOTNTAG).

4.2 TuvOnKeg pong

Me efaipeon oplopEVEG oUYXPOVEG EVOANOKTIKEG TEXVOAOYIEC TTOU KaAUTTOVTAL
oto Keddalato 8, oL aywyol anmox£Teuong yevikd oxedLalovral Kal AeLToupyouv wg
aywyoi ue elevVepn enipaveia. ETOL TO AVWTEPO TUAMA TNG YEWUETPLKWCG
KAelotg Slatopng toug Oev xpnoluormoleltal amd udpaulikn damoln, oAld
SlatiBetal wg meplBwplo acpaieiag kat yia Adyoug aspLopoU.

Ot eA\nVIKEG TtpoSLaypadEG Yl TNV OMOXETEVON BewpPoUV UTIOXPEWTLKO TO
oxeblaopd Twv aywywv ouPpiwv kol akoBaptwv w¢ aywywv He eAeVBepn
erudavela. e AAOUC OHUWC KAVOVIOMOUC Bewpeltal ETUTPEMTA N OALK TIARPWON
TWV aQywywv, i KON ETUTPEMETAL Kol KIKpN Ttieon (m.x. 0.3 m), Kuplwg yLo Toug
aywyoU¢ ouBpiwv. Autéc BEBala oL UTIEPBATELG ETULTPETIOVTAL LOVO YLO TN HEYLOTN
TIapoxn aywywv, Bewpwvtag OTL o OAEC TIC AANEC OUVONKEC ULKPOTEPWY TTAPO-
xwv e€aodalileTal LKOVOTIOINTIKOG OEPLOUOG TWV OYWYWV.

MNavtwg oe kabe mepintwon n eudavion ONUAVIKAG TEONG OTn pon Twv
OYWYWV ATOXETEUONG Elval amapadektn, yatl Ba elxe cuvénela TNV avaotpoodn
™G ponNg, amd TOUG Oywyouc, TPOC TIG LOLWTLKEG OUVOEDELG N Ta Pppedtia TwY
odwv.

Je e0IKA OMWC £€pya, OMwWG ot KOTABAUTTKOUG aywyouc, oldpwveg kot
onNpayyec, n Asettoupyia umo mieon sival avanodpeuktn f kot embupntr. Evvoeital
OTL 0€ aywyoUuC auTol TOU TUTIOU SEV EMITPEMETAL VA YiVOVTal LOLWTIKEG CUVOEDELG
(ekTOG QMO TIG MEPUTTWOEL EVOAAOKTIKWY OIKTUWV TIOU KOAUTTOVTIAL OTO
Kedpahalo 8).

H pon otou¢ aywyoug amoxéteuong ival un poviun, acdol oL TIAPOXECS
ouUVEXWCG HeTaBAaAAovtal Pe TO Xpovo. Ouwg Katd Tn SLaoTacloAdynon Kal tov
£\EYXO TUTUKWV €PYWV QITOXETEUONG YIVETAL N ATAOTIOLNTLKNA TIAPAdOXN UOVILWY
ouvOnkwv pong. H ayvonon twv ¢dalvopévwy pn Hovipotntag (kupata eAeBepng
ermudavelag n kopota mieong) eivat Sikatohoynuévn otav e¢etdlovral PEPOVW-
pEvoL aywyol evog SIKTUOoU, Kal oL SLOKUPAVOELS TNG TAPOoXNG oTo Xpovo eival
NTILEG. 2€ AAAEC TIEPUTTWOELG, OMWC OTNV MPOCOUOIWoN ToU GUVOALKOU SLKTUoU



4.2 Suvrikec pofic 55

MLOG HEYAANC TIOANG, OTOV UTIOAOYLOMO €VOG HEYAAOU LAKOUC KOL ONUOVTLKAG
Slatopung ouAAektrpa ouPpiwy, [ OTOV UTTIOAOYLOUO €VOC KOTOOALTTIKOU aywyou
META amod Slakomr TnG AvtAnong, tTa GavOUEVO Un HoviLotntag Sev Umopel va
ayvonBouv. H uéBodog aVTIUETWILONG TETOLWV TIEPUMTWOEWV TIEPLYPAdETAL OTO
KedbaAalo 5.

AOYyw Twv TOAU cuxvwy PETaBoAwv ou cupPaivouv Katd PLAKoG evog aywyou
amoyxetevong (avénon mapoxng, Hetafoln diatoung, allayr kAiong) n pon sival
VEVLKA aVOLOoLOLop®n. ZuvnBwe OUwWE Katd tn SlaocTtacloAdynon Kol Tov EAEyXo
TWV aywywv yivetal n mapadoxn OtL n pon eival opoldopopdn Katd tuAuata. H
napadoxn autrh eivatl KoAd StkaloAoynueEvn yla TUTILKOUE aywyoUg OTTOXETEUONG,
KoL paAlota ouvnBOwe SUGUEVNC, LE TNV Evvola OTL Ta TIpAyHATIKA Babn pong mou
gudavilovral eival cuvnBwe UIKpOTEPO amo Ta opolopopda Badn. Auto yivetal
eneldn Ue to ouvnon kavova UPOPETPIKAG TOTMOBETNONG TwY aywywv (taution
TwvV avivywv (paxewv), BA. evotnta 4.14) Snuoupyouvtol UOVO KOUTTUAEG
Katantwong. OL kKapmUAeg unteplPwong lval TIOAU TILO OTTAVLEG KoL OXL CHLOVTL-
KEC.

To ZxApa 4.1 Slvel T XAPAKTNPLOTIKA PEYEDN TNG LOVIUNG OUOLOHOPdNG PONG
O£ UTtoVOoUC eAeUBePNC por¢ Kal aywyoug UTO TIED.

£5a¢og £5a¢og
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IxAHa 4.1 XapaKTneLOTIKA LOVLUNG OpoLOpopdNnG porg o utovopoug eAelBepNG pong Kot
oywyoug UTIO miieon.

YrnievBupiloupe ta akoAouBa xapoKTnpLloTka uyn:

D: Aldpetpog (N yevika katakopudn diaotoon) tou aywyol

z: Y opetpo nubuéva

y: Babog pon¢ (oe pon pe eAelBepn emidavela): LoyVEL
y<D

ply: Mielopetpiko VYo (p = mieon, y = el61kO BApog) o pon

pe eAevBepn emidpavela tautiletal pe to fabog pong y.
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V’/2g: Y og KvnTikng evépyetag (V = tax0tnta, g = EMtayuvon
Baputntag).
p V?
Ho=—+—. ElSIkA evépyela
o7, g  evépy
p V?
H=z+=+—. O\ evépyela
vy 2 r evépy

4.3 E§lowoslg povodiactatng avalvong

H uébobdog tng povodlactatng ovaluong Pmopel yevikad va epopuoletal oe
mpoPANUATA PONC OE AMOXETEUTIKOUC aywyoU¢. YmevBupiletal ot n péBodog
naipvel umoYPn HOVo TG UETABOAEG TWV XAPAKTNPLOTIKWY TNG PONG OTNV KUpLa
kateuBuvon pong kat ayvoel kaBe petafoAn otig kabereg SieuBuvoelg. H
nEBobog €€ aAou tpoUMoBETEL povipun por. OL Tpelg e€lowaoeLg TG HeBodou, NTot
n e€lowon OUVEXELOG, OPUNG KOl EVEPYELOC avadEpovtal oTov OYKo avadopdg
mou opiletal and dvo dlatopeg 1 (avavtn) kat 2 (katavtn), KABeTeg otnV KLPLO
SlevBuvaon pongc.
H eéiowan ouvéxelag €xel tn Lopdn

Q=Q n AV =AY, (4.1)

omou Q n mapoxn, A n uypn Statoun Kat V n péon TaxuTnTa POoNnG, EVW oL SeiKTeC
QVTLOTOLYOUV OTI( OLaTOUEG avadopag. XITtnV TEPMTwOon KOUBou He TOAAEC
elo0doug Q kot e§660ug on , N e€lowan cuvéxelag ypadetal

> a =ZQOI_ (4.2)

i

Mna anoguyn cuyxuoewv toviletal OtL n efiowon (4.2) oyVEL MAVTA KOL OTOUG
OYWYyoug amoYETEUONG, UTIO CUVONKEG HOVLUNG porng. To yeyovog OTL OL TTAPOYEC
oxeblaouoU 510popwv KAGdwv ou cupBarlouv og £va KOUPo Sev LKavoToLloUv
v (4.2) 6ev amotelel udpauAikd mapadofo. AMAWG Katd Tn UEAETN KABE
Eexwplotol kAadou Bswpeital wg mapoyxn oXeSLOOUOU n HUEYLOTN TOPOXN TOU
TEPVAEL amd TO OUYKEKPLUEVO KAGSo. Evvoeital OtTL oL ouvbnkeg mou
LLEYLOTOTIOOUV TNV TIAPOXH I 0 XPOVOG ou cupBaivel To péyloto dev tautilovral
o€ OAoUC Toug oupBaiAovteg kKAadoug. Etol oL Sladopeg MapoxEg oxedlaouol
Twv KAASwv Sev avadépovtal otnv idla xpovikn otyun kot yU' autd Sev Lkavo-
mololV TNV (4.2). Itnv nepimtwon mou e€etdlovtal Ta USPAUALKA XAPAKTNPLOTIKA
EVOC KOUPOU, OL TTAPOXEC TwV KAASWY, Ba TPEMEL OMWOSATIOTE VA LKAVOTIOLOUV
v (4.2).

H eéiowon opunc slvat dtavuopatiky kot oe kaBe SievBuvon (k = 1, 2, 3)
ypadetat
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ZFk ZPQ[(6V/<)2 _(ka)1] (4.3)

omou Y Ff, to dBpolopa twv Katd tn SlelBuvon k CUVICTWOWY TwWV EEWTEPIKWV

SUVAMEWVY TIOU €VEPYOUV OTOV OUYKEKPLUEVO OYKO avadopdg, HETALL Twv
Statopwv 1 Kat 2, p n MUKVOTNTA TOU PEUCTOU, V) N CUVIOTWOA TNG TAXUTNTOC
kata tn SlevBbuvon k, kal B8 o ouvteAeoThG ouvopBwaong opung. 2e poPAnuata
OYWYWV AIOXETEVONG, AOYW TNG TUPPBWSOUG porg Mou cuvRBwWE avamTtUCooETAlL, N
T tou B umopel va Bewpnbel lon pe 1, YwPLg va €LOAYOVTOL ONUOVTIKEG
avakpifeleg. It efwteplkég Suvapelg F, mepllappavovral (a) ol SUVAUELSG
TUECEWV OTLG SlaTopéG 1 kat 2, (B) oL SuVAEL TILECEWVY OTA OTEPEA OpLA TOU
Oykou avodopac, HeTaty Twv Slatopwv 1 kat 2, (Y) oL CUPTIKEG SUVAUELS oTa
OTEPEQ OpLa TOU OYKou avadopdg kat (8) To Bapog tou oykou avadopag.
H eéiowon evépyetag petafl Twv Statopwy 1 Kat 2 ypadetat

Hy=H,+H, —H (4.4)

ap
OToU H, Ol OMWAELEG EVEPYELAG KOl H, N TIPOOGEPOUEVN EVEPYELD (TLY. HEOW

avtAiag). MNa pndevikn npoodopa evépyelag n e¢iocwon ypadetal

Hy=H,+H,_, (4.5)
1, XPNOLLLOTIOLWVTOG ELSLKEG EVEPYELEC,
(Ho)1:(Ho)z+zz_z1"‘HL12 (4.6)

OL omwAeleg evépyelag TEPAAUPAVOUV TIG YPOUULKEC OTIWAELEG, TIOU
odeilovtal o€ CUPTIKEG SUVALELC OTO TOLXWHATA KOl TIG TOTIKEG OTMWAELEG TIOU
gudavilovral os onueia évrovng PLetafoAng tng pong.

4.4 AnwAeLeg TPPAC

4.4.1 Tevika - lotopiko

H Bdon yla Tov UTtoAOyLOUO TV aNMWAELWY TPLRNAC O POr TIPLOUOTIKWV ayWywV
avamntuxnke nepl to 1768 amnod to MAAAo pnxaviko Antoine Chezy. O Chezy Bpnke
ot n mapdotaon V2/RJ, émou V n péon taxvtnta, R n uSpauAkr aktival Kat J n
kAlon tou aywyou, eival otabepr| yla omoladnmote dlatour] Tou aywyou. Etol
TIPOEKUPE O OHWVUHOG TUTIOG, TIOU OE TIO VeVIKN popdn ypadetal, e
QVTLIKATAOTACN TNG KAlong Tou aywyou J amo tnv kAlon evépyelag i

V=C+Ri (4.7)
omou C o Aeyopevog ouvteheotng Chezy, mou e€aptdtal and tnv TpaxlTNTA TOU
aywyou. Apyotepa Bp€Bnke OTL 0 cuvteleotn C e€aptatal eAadpwe Kal amd tnv
VSpaUALKNA akTiva, Kal 666nKav ylo autov SLADOPEG EUMELPLKEG 1) NULEUTIELPIKEG
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oX€0oelg. Ol ONUAVTIKOTEPEG KAl TILO OELOTILOTEG OO AUTEG €ival oL oxéoelg Darcy-
Weisbach kat Manning, mou neplypadovtal ota emopeva edadla.

MNa tnv lotopia avadépovtal ol akolouBol SUo TUMOL, TOU EXOUuV
XpnoluomnolnBel eupEwg o PEAETEG AMOXETEUONG otnV EAAGSA:

e TUmoc Bazin’

87
C= v (4.8)
1+——=
JR
e TUmog Kutter® (amhomownpévn popdn)’
C= 100 (4.9)
m
1+

JR

Ot mapanavw tUToL eival ekbpacpévol oto cuotnua Sl (Lovadeg m, s) kat ot
OUVTEAECTEC Y KAl M EPLYpAPOUV TNV TpaxUTNTO TOU OywyoU. ZNUELWVETAL OTL Ol
TIOPOTAVW TUTIOL CUVLOTWVTAL OTTO TLG LoXUOUOECG EAANVIKEC TIpoSLaypadEC IO TIG
amnoyxetevoelg (NA 696, 1974), 6mou paiiota Sivovral Kol ol eGAPUOOTEEG TLUEG
TWV ouvteAeotwyv TpaxlTNTAS Y Kat m (y = 0.25 yla aywyoug akabaptwy, y = 0.46
yla aywyou¢ ouPpiwv, m = 0.35 yla aywyoug amoxETeuong Yevika). Emonuaivetal
OLWG OTL OL MOPOTTAVW TUTIOL ELVOL TTOPWYNUEVOL KOL OTL SLEBVWG EXEL ETILKPATHOEL
ylol TOV UTIOAOYLOMO QVOLXTWV aywywv n Xpron Tou Tumou tou Manning, mou
avOAUETAL OTNV EMOWEVN EVOTNTA.

Mo Adyoucg mMAnpotntog mapatibetal kat o akdéAouBog tUmog Twv Hazen kot
Williams mou €xel xpnotomnotnBel kuplwg otnv AUepLKN).

V =0.85CR*%3;%>* (4.10)

MpoKeLTal yla pa YeVIKEUUEVN oxéon Chezy, otnv omola n tpaxutnta anodidetal
amoé 1o cuvteheotr) C (ouvnBelg TipéG 100 €wg 120). O TUmog £xeL o Sladedopévn

7 FéAAOC USPAUNKAC, AVETTTUEE TOV OMKVUMO TUTO To 1897.

® EABETOC UNXAVLKOC.

® Yrdipxel Kat 0 amokaAoUHEVOC «peydAOC TUTOC Tou Kutter», Tou avamtixBnke to 1869
(Ganguillet kal Kutter). 2to SI (m, s) ypadetat

53, 1, 0.00155

n /
1+(23+1+ 0.00lSSjn

i )R

n i
OTOU 0 OUVTEAEOTNG n Talpvel TI¢ (Sleg TWWEG Ue to ouviedeotr) Manning (BA. evotnta
4.4.3).

C=
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edappoyn oe aywyoUl¢ umo mieon, aAAA pnopel LlooSUvapa va XpnoLUomoLeital
KOlL O€ avOoLXToUG aywyoug.

4.4.2 H oxéon Darcy - Weisbach

Ano Tt Swadopeg oxfoelg omwAswwv TPPAG n  oxéon Darcy-Weisbach
(mapouaotdaotnke mept 1858) amotelel tnv MAnpEcTepn MPOGEyyLon, fattiag g
SlOOTATIKAG OMOYEVELAG TNG KAL TNG YEVIKOTNTAG TNG yla omolodnmote idog
PEVOTOU Kal OTolecdNmoTE cUVBNKeG pon¢. H oxéon ypdadetal

fv:

=2l
4R 2g

(4.11)

omou To f elval adlaotatog cuvteAeoTnG TPLPNAG KAl To g N emtayxuveon Baputntag
(9.81 m/s). O cuvteheotic f e€aptdrtol and tov aplBuo Reynolds

4RV
v

Re (4.12)
OTIOU V 1 KLWVNUOTLKA OUVEKTIKOTNTO TOU PEUOTOU, KABwWC Kol Oomd Tn OXETIKNA
tpaxutnta € / 4R, 6mou £ n Loodlvaun TPAXVUTATA TWV TOLXWHUATWY TOU aywyou
pe dlaotaoelg pnkout. H yevikn cuvaptnolakn oxéon tou f yla tupBwdn pon (Re
> 4000) odeiletal otouc Colebrook kat White (1937 BA. kat Colebrook, 1939) kat
glvai

i=—0.86 In[ 2.51 ﬂ] (4.13)

Jf Reyf 37

H mapanavw memAeyuévn wg mpog f oxéon AUVETAL aplOUNTIKA TL.X. UE TN YEVIKN
enavaAnmnrikn uéBodo, Tng omoiag n cuykAlon sival tayvtatn. uvnBLlopévn sival
KOL N Xpnon vopoypadpnuatwy, Onw¢ autd tou Moody, Tou EmTPEMOUV TN
vpadlkn emiAuon tng mapamavw oxéong. Ag onuelwBel 0TL N mapandvw e€iocwan
KOAUTITEL OAEG TIC TTEPLOXEC poNG: Agla (oTnv omola n Tpayvutnta eivat pndevikn),
AN pw¢ Tpaxeia (otnv omoia o MpwTtog MPooBEeTEOG OpO¢ HECO OTO AoyaplOuo otn
(4.13) eival apeAntéoc) katl evdlapeon, kal dev eival amapaitntn n xprnon twv
e€elOIKEUPEVWV EELOWOEWV YLO KABEULA a0 TIC TIEPLOYEC AUTEG TIOU CUVAVTWVTAL
otn BBAoypadia.

H xpnon tng oxéong Darcy-Weisbach eivat Stadebopévn og mpoBAnuoto pong
UTO Ttiieon oe oWARVEG KUKALKAG Slatoung. YnevBupiletal OtL yla tnv tedeutaia
nepUmTwon oxvel 4R = D omote amAonolouvtal avaloya ot oxéoelg (4.11) €wg
(4.13). Opwg, dev €xel 18Laitepo vonua va epappoletol o TPOLARLOTO AVOLYTWY
OYWYWV KOl KOTA OUVETELX KOL O Oywyoug amoxEteuont. Evag mpwtog Adyog
glval n oXeTK TOAUTAOKOTNTA OTIG APLOUNTIKEG £DAPUOYEC TNG, LWOlwg otav
epapudletal yla KUKALKOUG | AAAOUC TTOAUTIAOKOTEPNG YEWUETPLOG aywyoug UE
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pepLKn MANpwaon. O KuplotePOg, OUWCS, AOYOC lval TO yeyovog OTL N ebapuoyn TNG
oxéong Darcy-Weisbach og aywyoUg moAUMAOKNG yewUeTplag dev €XeL TNV Ol
okpiBela Onwg otnv mepimtwon TG AmMARG KUKAIKNG | opBoywvVvikAg omeipou
TMAdToug yewpetplag. Exel amodeytel (BA. Chow, 1959) otL otnv mepinmtwon
oUVOETNC YewUETplag (Tplywvikoi, opBoywvikoi, tpameloeldeig, KUKALKOL aywyol
pUe eAeUBepn emidavela) o cuvieAeoTnC f emnpealeTol Kol amo To OXNUA TNG
Slatoung, mpaypa mou dev meplypddetal and tn oxéon Colebrook-White. H
enidpaon tou oxnuartog odpeiletal otnv avantuén deutepevovoag pong, dnAadn
pon¢ oe SlevBbuvon kaBetn otn SlevBuvon TNG KUpLAG ponc. MNa ToUg MAPATIAVW
Adyouc, akoua Kal 0tav xpnolgomnoleitat n oxéon Darcy-Weisbach (6nw¢ cuviota
T.X. n ATV, 1982a), n edappoyn tng nmeplopiletal cuvnbwg oe ocUVONRKEG OALKNG
TANPWGNG TOU aywyou, EVW N avaywyr OTLG CUVONKEC UEPLKNE MANPWONG YiveTalL
Me pLa armhouaotepn oxéon (m.x. Manning) rj avtiotolyo vopoypadnua.

4.4.3 H oxéon tou Manning

H oxéon Tou Manning™ mpokUmteL and Tt oxéon tou Chezy, av tebel
Cc=(1/n)RY® (4.14)

OTou n o ouvteheotng Tpaxvtntoc. Etol n oxéon (4.7) yivetal (oto cvotnua
povadwv S, povadeg m kat s)

v=(1/n)R*3*? (4.15)

H tedeutaia em\Uetal dpeoa w¢ pog R 1) i, Sivovtag
R=(nv)*?/i** (4.16)
i=n’v? /R (4.17)

AOYw TNG amAOTNTAC TNC, TWV CUCTACEWV TIOAAWV ETILOTNUOVWV KAL TG CUAAOYNG
MOA WV TELPOUATIKWY Oedopuévwy, Baoel tTwv omolwv €xouv S00el TIUEC TOU
OUVTEAEOTN TPaxUTNTAG N, ylo olkAla meputtwoewv (my. Chow, 1959, WPCF &
ASCE, 1976), aA\a kal Aoyw Twv poPAnuatwy tng oxéong Colebrook-White mou
avadépbnkav mapandvw, n oxéon Tou Manning £xel emkpatost SleBvwg yla
edapuoyEG o avolytolE aywyouc, KATA CUVETIELA KL O OlywYOUG amoXETEUONC.

O ouvteleotng n cuvdEeTal Pe TOV adldotato cuvteAeotr) f tou tunmou Darcy-
Weisbach pe tn oxéon

n=(f/8g)"*R® (4.18)

10 i ’ ' . . . . .
IpAav60OG pNXavikog, otov omoio anodibetal n opwvupn oxeon. H oxéon xpovoloyeitat
arnod to 1889.
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TIOU TIPOKUTITEL AuecA Pe ouvduaopo twv (4.11) kau (4.17). Me edappoyn TG
(4.18), otov Mivaka 4.1 €xeL UTIOAOYLOTEL €VOELKTIKA, YLOL ULOL TUTILKA TN TNG
TPOXUTNTAC € = 2 MM KOL Yld HEYOAO €UPOC YEWHETPIKWY Kol USPOAUALKWY
XOPAKTNPLOTIKWY O avtiotolyog ouvieAeotic Manning. Mponyoupévwg Tto f
uTtohoyiotnke ano tn oxéon Colebrook-White (4.13). NoapatnpoUpe OTL N TN TOoU
n eival mepimou otabepn. Etol pmopel va Bewpnbel OTL KATA TPOGEYYLON O
OUVTEAEOTNG N CUVSEETAL LOVOOTOVTA E TNV TPaXVUTNTA €. [a por oTNV TANPWC
Tpoxela meployxr, N OXEON QAVAUECO OTNV TMAPAUETPO h Tou Manning kal tnv
TpOXUTNTA £ VyilveTal auotnpd apdLUIOVOCAUOVTN, OVEMNPEAOTN amnd To
USPAUALKA XOPpaKTNPELOTIKA. H oxéon auth, yvwotr w¢ oxéon tou Miller (Meyer-
Peter & Miiller, 1948 Revell, 1969° Henderson, 1984) éxeL tnv £kdppoon:

n~e'® /26 (4.19)

OToU TO € ekdppaletal o m. H tedevutaia oxéon Sivel IKAVOTIOLNTIKN TIPOCEYYLON
yla Anpw¢ tupBwdn pon otnv meploxn Re > 50 000 kol yla OXETIKN TpaxUTtnTA
&/4R otnv meploxn 0.001 péxpt 0.1.

Nivakag 4.1 Avtiotolyia cuvteAeoti Manning n mpog TpaxutnTa € = 2 mm yla
KUKALKOUC oywyouc He oA TARpwon.”

ALGHETPOG Tayutnta V, (m/s)
D(m) 0.5 1.0 2.0 3.0 6.0
0.2 0.0134 0.0134 0.0133 0.0133 0.0133
0.5 0.0135 0.0135 0.0135 0.0134 0.0135
1.0 0.0138 0.0137 0.0137 0.0137 0.0137
1.5 0.0140 0.0140 0.0139 0.0139 0.0139
2.0 0.0142 0.0141 0.0141 0.0141 0.0141

" H edappoyr] The oxéonc (4.19) divet n = 0.0137.

H nepimou otabepn Tun Tou cuvteleotry Manning n, yia 8edopévn tpaxutnta
KOL ylo HEYGAO €UPOG SLAKUUAVONG TWV USPOUALKWVY YOPAKTNPLOTIKWY, TIOU
KOAUTITEL oSOV KABE TepiMTWon aywyoU amoxETeuong ouPBpiwv r akabaptwy,
Selyvel akplBwg TV KaAn avtioTtolyia Twv oxéoswv Manning kot Darcy-Weisbach.
Ot pikpoamokAioslg mou Stamiotwvovtal otov Mivaka 4.1 givat oAU HIKpOTEPEC
arno tnv aBePfaldtnta eKTINONG TOU CUVIEAECTH N OE TIPAYMATIKOUG aywyoug
okaBaptwv.

Ag onpelwBel otL mpdodata SlatunwOnKe LA YEVIKEUUEVN oxéon Manning wg
npooéyylon Twv eflowoewv Darcy-Weisbach kat Colebrook-White, epapudoiun
oc OAec Tng meputtwoelg pong (Asia, tpaxeio kat evdldpeon). H ev Aoyw
YEVIKEUWEVN oxEon elvat (Koutsoyiannis, 2008):

V = (1/N) R W62 ja/2 (4.20)
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OTou oL Ttapapetpol B, y, kat N Sivovtal cuvaptnosl tTNG adlaoTATOMOLNUEVNC
TPaXVUINTAG £, :

£, 1= £/go UE & = (V//g)"? (4.21)
f €0 = 0.000 05 m yta v = 1.1 x 10" m?/s. Ot BEATLOTOMONUEVEC TIOPAUETPOL YLOL TO

ouvndeg eUpoc Sapétpwy (0.1 m £ D £ 1 m) kot toxutHtwy (0.2 m/s £ V<2 m/s)
elvat:

0.02 __0.09%
1+68¢’ ¥71+031¢/

6=0.3+0.0005¢, + N=0.00687 (1+1.6¢)""° (4.22)

Ta oXeTIKA opAApaTa otnVv ektipnon Twv peyebwv J, D, V kat Q yla to olvnBeg
€UPOG SLOUETPWY KAl TAXUTATWY €lval pikpotepa amo 5%, 1%, 3% koi 3%,
ovtiototya. AMeC opadeg TAPAMETPpWYV  ylo  Sladopetikd  Slaothuota
Slakupavong Twv D kal V divovtal otnv epyacio tou Koutsoyiannis (2008).

Mo to napddetlypa mou eéetdotnke Mo dvw (& = 2 mm mou Sivel €, = 40), anod
v (4.22) unoloyilovtal Tipég Twy mapapetpwv N = 0.0134, 8 = 0.32 kaL y =
0.007. Katd cuvénela n (4.20) ypadetal

V =(1/0.0134) R%%¢ 403 (4.23)

Slvovtag pla oxéon mou eival moAl Kovtd otnv KAaolkn e€lowon Manning e n =
N =0.0134.

H efiowon (4.20) sival eukoAotepn, o oUYKplon LE TO ouvlUuaoUO TwV
eflowoewv Darcy-Weisbach kat Colebrook-White, otn xprion oe aywyoug umo
Tleon KUKALKNG SLOTOWNG, EVW O€ OAEC TIG AAAEG TTEPUTTWOELG N KAQOLKH OXEON TOU
Manning (4.15) amnotelel tnv kaAUtepn emiloyn. Ma Toug mapanavw AGYoug, OTIG
edaAPUOYEG AUTOU TOU KELWEVOU XPNOLUOTIOLEITOL QTIOKAELOTIKA N OXECN TOU
Manning.

4.5 TuvteAeotng TpayvTNTOG

H toodUvapun tpaxlTnTo € Kol KOTA CUVETELD Ol CUVTEAEOTEG TpaxUTNTOG f, N Kal
N emnnpealovtal, oTnV MEPIMTWON TWV AYWYWV OTTOXETEVONG, EKTOC OO TO UALKO
TWV CWANVWOEWY, KaL Ao OPLOUEVOUG IPOCHETOUC TTAPAYOVTEC OTIWCE ATIO

e TOUG OpUOUC TWV CWANVWOEWVY,

® TG TTAEUPLKEG OUVOEDELG LOLWTIKWY QTTOXETEVOEWY,

e Kok €uBuypdapplon Twv aywywv, efattiag eite obpaApdtwv otnv
Katookeun eite Stadopikwv kabZHoewv,

® TNV MOCOTNTA KAl TIG SLOTAOELS TWV OTEPEWV UALKWV TIOU HETADEpOVTaL
oo ta OpPpla f to Avpara,

e QmOBECEI TWV MOPATIAVW OTEPEWV UALKWV OE OPLOUEVEC BEOElG Twv
aywywv,



4.6 YrioAoyLouol ooLoop®neG porg o€ CwANVec KUKALKNC SLATOUNC 63

e pilec S&vipwv mou SlamepvouV TIC CWANVWOELG 0TI BECELG TWV APUWY Kall
TWV LOLWTIKWY OUVOECEWY, K.A.

Toa amnoteAéopota evog oplOpoU TPAYUOTIKWY HETPHOEWY OE Oywyoug
amnoyxetevong otig HMA £dwoav TIEG Tou cuvteleoTr) Tpayxutntag Manning n mou
Kupaivovtol and 0.011 péxpt 0.016 ywa aywyoU¢ O KaA KAtdotacon, Kot
dtavouv péxpt 0.020 yla aywyouc He Kakr euBuypaupion Kol amobEoelg.

Ot Apepikavikég evwoelg WPCF & ASCE (1976) ouvioToUv TLUEG TOU n ota opla
0.011 - 0.015 ywa ta ouvnBn UAIKA CWANVWOEWV amoxEteuong (CwANveg amo
OKUPOOEWQ, OULAVTOTOLUEVTO, TTAACTIKOL 1] apyltlomupltikol). Mo TV emthoyn TG
TEAIKAC TWNG Ba TPEMEL VO CUVEKTLMWVTOL KOl oL GAAOL TAPAYOVTEC TIOU
ennpealouv TNV TPOXVUTNTA, OTIWG avadEpBnKav TNV apxr tng EVOTnTOC.

Ou Greely et al. (1969) ouviotoUv TNV TR N = 0.015 yia KGALYN OAwv TwvV
USPAUALKWYV QmWAEWWV OTI; OWANVWOEL;, Kot tnv TR n = 0.013 eav
uTtohoyiovtal EeXwpPLOTA OL TOTIKEG AMWAELEG OTA GPEATLA, TIC KAUTTUAEG KOLL TOUG
kOpBouc.' OL Twég autéc avtiotoouv, oUudwva pe tn oxéon (4.19), oe
LoodUvapn Tpoxutnta € = 3.5 kat 1.5 mm avtiotowa.

Onwg Ba pavel mapakdtw (evotnta 4.6) oL HETPAOELG € KUKALKOUG aywyoug
e€akpiPwoav pLa OxtL apeAntéa petafoln tou n pe to Babog porg. OL mapanavw
TLUEG TOU n Bewpeital OTL AVTLOTOLXOUV O OALKI TTAPWaCN Tou aywyou.

Mia Aenmtopepéotatn avaAucn Twv TOPAYOVIWV TOU EMNPeAlouv TNV
TpaxUTNTA OE UTIOVOUOUG Kol Tou PBabuol emnpeacpol Toug, PACLOPEVN OF
UETPNOELC XpNOLUOTIOLNUEVWY aywywv, Sivel o Henderson (1984).

4.6 YnioAoyLopoi opolopopdng porng o€ CWANVEG KUKALKAG SLOTOUNG

Jtnv evotnta oautr Sivovtol ol avaAUTIKEG OXECELC KoL oL aAyoplBuol Tou
XPNOLUOTIOOUVTAL Yla T SL00TACLOAOYNON Kol TOV EAEYXO OYWYWV KUKALKNG
Slatoung, pe eAelBepn emipavela. H KukAky Slatopn sdpapuoletal oxedov
QMOKAELOTIKA O€ TUTILKA SikTtua ouBplwv Kal akaBdapTwy, OTav XpnoLULomoLoUvTOoL
TIPOKOTOOKEUAOUEVOL OWANRVEG. TEVIKA XPNOLUOTOLETOL O TUTIOG Tou Manning,
TIOU €XEL TO MAEOVEKTNMO va SIvVeL aSLOCTATOMOLNIEVEG OXEOELG, AVEEAPTNTEG TNG
SLAPETPOU KOl TWV XOPAKTNPLOTIKWY TNG PONC VL0 LEPLKH TTARPWON TOU aywyou,
nipaypa ou Sev cupPaivel pe dhAoug tumoug (m.x. Darcy-Weisbach, Kutter).

210 IxNua 4.2 divovtal Ta YEWUETPLIKA XAPAKTNPLOTIKA PONC O KUKALKO aywyo
LE UEPLKA TTANpwaon Kot oTov MNivaka 4.2 Sivovtal ol OXECELG TTOU TA CUVOEOUV.

Me edappoyn tou TUToU Tou Manning yla opolopopdn pon (i = J), Bewpwvtag
OTL OL OUVTEAEOTECG TPOXUTNTOC Ylo UEPLKN KAl OAKA TANpwon lval n kot ng
avtioTtolya, MalPVOULE TIG 0KOAOUBEG OXETELG YL pON O€ KUKALKO aywyo:

11 A . ' . ' '
Auti n clotaon akoAouBeital Kal oTig ePaAPUOYEG AUTOU TOU KELEVOU.
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. 2/3 2/3
vzl(l—s'g‘?J [%) S (4.24)
n
2/3
1(D
voz—(—) 2 (4.25)
( s'”ﬁj (4.26)
hn
=~ 45/3 [ S'm?) D312 (4.27)
X
q == L perpr (4.28)
0 453 n,
. 5/3
3:”—01(1—5'”‘9] (4.29)
Q n2n 1V

OL Aoyol V/V, kat Q/Qq, 6mwce Sivovtal amno tig ox£oslg (4.26) kot (4.29) sival
aveédptntol Tng Stapétpou D kot Tng KAlong J kal e€aptwvtal amo tn ywvia 6, n
Looduvapa amnod to Adyo mAnpwong y/D, kabwe Kot armd To AOYyo TWV CUVIEAECTWV
TpaxUTNTAC YLoL LEPLKA KoL OALKR TTARPWGN, n/Nng.

AlaoBnTikd, teivoupe va Bewpnooupe OTL 0 CUVTEAEDTNC TpaxUTNTAC N gival
otaBepog, avefdptntoc tou PBdboug pong y, 6nhadn n/ng = 1. Qotodoo,
OUOTNUATIKEG HeTPNOEL Twv Wilcox (yia diapetpo 20 cm), Yarnell & Woodword
(yrat Stapétpoug 10-30 cm) kat Johnson (ylo peydAeg SLAPETPOUG KOl PLKPA BAONn
pong), (BA. Fair et al., 1954, WPCF & ASCE, 1976, Greenley et al., 1969) £6&1€av oTL
O OUVTEAECTNG N O GUVONKEC UEPLKAC TTANPWONC €ival YeyaAUTEPOC, HEXPL Kol
28%, amo ToV avTioTOLXO OUVTEAEOTH Ng TOU QVTLOTOLXEl o€ OAWKN TANpwon. H
petaBolr tou Adyou n/ny cuvaptrosl Tou Adyou mMARpwong ¢aivetal oto IxnUa
4.3.

)

IxAHa 4.2 Mewuetplo pong oe aywyo KUKALKAG SLATOWNG UE LEPLKA TIARpWON.
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Nivakag 4.2 IXE0€lG YEWUETPIKWY XOPOKTNPLOTIKWY PONC OE ayWYO KUKALKAG
SLATOUNAG LE PEPLKN TTANPpWON

FEWUETPIKA XOAPOKTNPLOTIKA Mepki mMAfpwon (v < D) OAA mMARpwon

(y=yo=D)
Aoyog mAfpwong, y/D Y _ 1—cos(z?/2) Yo_4

D 2 D

lfwvia, 9 ¥ =2 arccos(1—2y/D) =21
EpBado vypng Statoung, A A = (9 -sin9)D*/8 Ao = nD*/4
Bpexouevn nepipetpoc, P P=09D/2 Py=rnD
Y&pauAikn aktiva, R R=(1-sin9/9)D/4 Ro=D/4

MAdtog otnv eAevBepn eripdvela, B B=Dsin(9/2)=2,y(D-y) O

Noyog A/Ag A/Ag = (8 -sin®) / 2n 1
Noyog R/Rq R/Ro=1-sind/ 1

Ao vopoypadnua twv WPCF & ASCE (1976) Baoclopévo os 824 Melpapota, To
omolo &lvetal kalL oe mvakomolnuévn popdn amd toug Fair et al. (1954),
KOTAPTIOOUE TIC OKOAOUBEC TPOOEYYLOTIKEG OXEOEL, TIOU WIMOPOUV va
XpnoluomnotnBouy ot apBUNTIKEG eDAPUOYES AVTL TNG OXETLKAG KAUMUANG TOU
Ixnuartog 4.3:

n/n,=1+0.62(y/D)**(1~y/D)*’ (4.30)
n/n,=1+2.31(8/2n)"*(1-8/2ny (4.31)

AG onUelwOEel OTL oL apanavw ox£oelg dev eival MARPwE Lwoduvapeg, oA
amoteloUv efloou KOAEC TPOOEYYlOELG, TOU MMOPOUV va XpholpomotnBolv
EVAAANOKTLKA KATA TEPLTTWON.

310 IxAua 4.3 €XouV AMELKOVIOTEL emiong ta peyédn V/V, kat Q/Q, ouvaptriost
ToU y/D. M€ GUVEXEIG YPOUUES EXOUV XAPAXTEL OL KOUTIUAEG TIOU QVTLOTOLXOUV OF
METAPANTO n, evw yla olYKpLon €XOUV OXESLAOTEL UE SLOKEKOUUEVEC YPOUMES OL
avtiotolyeg yla otabepd n. MapatnpoUpe OTL yla dedopéva XOPOKTNPLOTIKA ng, D,
J, (apa dedopévo Qp) Ta PEYLOTA TNE TAPOXNC KAL TN ToxuTnTog dev epdaviovral
otav 1o Ba&Boc eival péywoto (y = D), aAha otig B£oelg y/D = 0.94 ko y/D = 0.81
avtiotolya ylo otaepo n kat otig Ogoelg y/D = 0.97 kai y/D = 0.94 avtiotoya yla
METABANTO N.

Oa npémnel va onuelwOel 6tL N petafolr Tou n pe to fabog pong dev odeiletal
o€ EAATTWUO TNG OXEong Tou Manning, mou, av Ntav €tol, Ba umopolos va
avalpebel pe tn xpnolpomnoinon tng oxéong Darcy-Weisbach pe untodoylopd tou f
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katd Colebrook-White.”? AvtiBeta mpémel va amodoBei otn peTaBoAr Tou

VEWUETPIKOU oxNUaTog NG Ppexopevns SLATOUAG TOU AywyoU O€ GUVONKEC
MePLKAG MARpwonG. Katd cuvémela, akopa kat av ebpappoletal o tumog Darcy-
Weisbach, otnv mepintwon tng pong pe pepkn MAnpwon Ba mpénel va yivetal
avtiotolyn StopBwrtikn Stadkaocia TG LWwoduvaung TpaxlTnTog £ Pe Tto Pabog
pon¢ Kal cuvakolouBa tou cuvteheoth f. Npoodata MEPAUOTA CE XPNOLUOTOL-
nUévoug aywyoug amoyxéteuonc (Henderson, 1984) emuPefaiwoav tn petaBoAn
TOU &, TOU omolou n HEyLOTN TWN Tapatnpeital ywa mocootd nmAnpwong 20% -
40%. IXeTKO vopoypadnua yla t Stopbwon tou f Sivetal m.x. and 1ig WPCF &
ASCE (1976).

o
©
I
T

——— Tipéc yia PeTaBANTS n / /k\ i
0.8 [ | == ——-Tgég yia o108epd N /

No6yog TTARpwong, y/D
o
N
\ \
\
N

7 N
v A prm}

L] P

-

0 01 02 03 04 05 06 07 08 09 1 11 12 13

Y3pauAikd peyébn V/Vo, Q/Qo, nino

IxAna 4.3 MetafoA twv udpaulikwv peyeBwv pong e ehelBepn emuddvela oe
KUKALKOUG aywyoUG ouvaptroel Tou Adyou mAnpwaong y/D.

12 Auto propel va Slamotwel evkoha: yia y/D = 0.5 TPoKUTTeL R = Ry = D/4 (Nivakag
4.2), onote Kal /4R = £y/4R,. E€ GA\ou pe cuvduacouo twv (4.11) kat (4.12) mpokUTTEL
Re/f =(2gi/v)/*(4R)** =Re, \/E Katd ouvénela, ebapuolovtag tn oxéon (4.13) Ba
nipokOYEL f = fy kaL ard tnv (4.11) V = V,. To anotéhecpa autd eivat ilo pe auto tng
oxéong Manning yla otaBepo n (oxéon (4.26) ue n/ng = 1), kaL mpodavwe Sev e€nyel Thv
TELPOATIKG Tipoadloplopévn tun V/Vy = 0.8 (Sxfiua 4.3).
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Inuewwvetol OtL n Tlepuavikn ATV (1982a) 6&ivel SLadpopeTKEC AMO TIG
TOPATMAVW OXECELG UTTOAOYLOLOU Tou atnpilovtal otn S16pBwaon tng PpexoUevng
TEPLUETPOUL, avti Tou cuvteheoty Manning. Mmopel opwg va amodeswytel otL ot
OXEOELG Kal Ta vopoypadnuata tng ATV avayovtol o€ €va cUCTNHO OXECEWV
OUOLWV HE TIC MOPATIAVW, HE TN Sladopad OTL oL ekBETEG oTig (4.26) kat (4.29) sival
0.625 kal 1.667 avtiotolya, sevw ol (4.30) kat (4.31) avrtikaBiotavral amno tnv
okOAouBn oxéon, n omoia mpooeyyilel aAAd MPodavVWE dEV CUUTIMTEL UE TNV
(4.30) (4 tnv (4.31)) KoL TN OXETLKA KAUTIUAN TOU ZXNUatog 4.3:

3 0 0.625
20 1 i 2
RS —[l—o.sj +—(1—o.5) sin(®/2) (4.32)
ny 3\D 3\D v/2
H tedevutaia oxVeL yia y/D > 0.5, evw yla LUKPOTEPEC TLUEC Oswpeital n/ng = 1.

Y€ OX€0N L€ T UTIOAOYLOTIKA TipofAnpata mou epdavilovtal SLakpivou e Tig
aKOAOUBEG MepuMTwoelg (umotiBetal OtL eivat yvwotn n kKAion Tou aywyou J).

1. MVwoTa T YEWUETPIKA XOPAKTNPLOTIKA Y, D. Ayvwota Ta YOopOoKTHPLOTIKA
pongV, Q.
Me edappoyn Tou TUMOU Tou Manning Kol Twv oxéoswv Tou Mivaka 4.2
umohoyilovtal aueca Ta AQyvwota MPeyedn. To Ixnua 4.3 umopsl
xpnotpomnotnBet yia ypadikn enihvon.

2. Nvwaotdg o Adyog mAnipwoncg y/D kat n mapoxn Q. Ayvwotn n Stauetpog D
(mpoBAnua StaotactoAdynonc).
Ao 1o yvwoto y/D umoloyiletal dpeoa n ywvia ¥ kat o Adyog n/ng, evw
amno tnv (4.29) unohoyiletal n mapoxn oAwng mMAnpwaong Qq. To idlo pmnopet
va yivel kal pe T Xpnon tou Ixnuatog 4.3. Télog amod tnv (4.28)
umoloyiletal n SLAPeTpog D, TOU OTPOYYUAEUETAL OTNV AUECWS HEYAAU-
TEPN SLAUETPO EUMOpiou.

3. Mvwotn n napoyxn Q kot n Siauetpog D. Ayvwota ta y, V (€Aeyyoc Adyou
niAnpwong).
Ano tn oxéon (4.28) mpokumtel n mapoxn Qp yla oAk TMANpwon. Itn
OUVEXELO eTUAUETAL N (4.29) w¢ tpog F KAl amo TNV AVILoTOoLXN OXEOoN TOU
Mivaka 4.2 urtohoyiletat to y/D. H taxvtnta pokUmteL amno tnv (4.24) 1 pe
ouvbuaopo Twv (4.25) kat (4.26). Emonuaivetat otL n (4.29) Abvetoal pévo
aplOUNTIKA WG Mpo¢ . JUVIOTATOL N YEVIKN emavaAnmuikn péBodog, e
Xpnotpomnoinon tng akoAoudng efiocwaonc, mou ivat cuvéneta g (4.29):

0.6
9= ﬁ+sinﬁ+(2n£iJ 9% |/2 (4.33)

o Mo
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OTIOU WG aPXLKN TLU B€toupe To ¥y = 1T Kal ot emavaAnPelg cuveyilouv péEXPL va
erutevyBel n emBuuntn akpifeta. To n/ny, oe KABe Brpa TNG YEVIKAG Emavaln-
TTIKAG LeB6dou, umoloyiletal and tnv (4.31). Av emtheyel n ypadikn pebodog
emniluong, tote pmopel and 1o IxAua 4.3 va umoloylotel Gueca o Aoyog y/D,
Xwpig va pecoAaPnoel o uTtOAOYLOPOC TNG Ywviag §.

Edappoyn 4.6

Na StactaclohoynOei aywyog akaBaptwv KUKAIKAG Statopung, ue mapoxn 300
L/s pue kAion 0.5%, og TPOMO WOTE TO MOCOCTO MANPWACNG va PNV uTtepBalivel To
70%.

NUon: Oa Sextole petaPAnTd cuvteleotr TpaxUTNTAC LE ng = 0.015. Amo6 TNV
(4.30), yia y/D = 0.7 maipvoupse, n/ny = 1.18. H ywvia 9 ivat

¥ = 2arccos (1-2x0.7) = 3.965 rad,
omoTe amno tnv (4.29) npokUmtel

Q/Q, = (1/1.18) x (3.965/6.28) x (1 — sin3.965/3.965)"° = 0.710.

To (610 amotéAeopa MPOKUMTEL Apeoa Kat armod to XxAnua 4.3, ywa y/D = 0.7.

5/3

Katd ouvénela,
Qo = 300/0.710 = 423 L/s = 0.423 m’/s.
AT tnyv (4.28) éxoupe:
0.423 = (3.14/4°"%) x (1/0.015) x D x 0.005", 1, 0.423 = 1.469 D*?,

D =0.627 m.
EmAéyoupe Stapetpo gumnopiov O 70 cm.

H mapadoyxn otabepol cuvteleotr) tpaxlTntog Oa £6wve
Q/Q,=0.838

KoL
Qo =358 L/s = 0.358 m’/s.

O T(POEKUTITE TOTE:
0.358 = 1.469 D*°

D =0.589 m
Kal Ba apkovoe n Slapetpog epmopiov @ 60 cm.
Oa UTIOAOYIOOUUE TWPA TA XOPOKTNPLOTIKA porng yla tn Stapetpo @ 70 cm
(mpoPAnua 3). Artd tnv (4.28) £xoupe

Qo = (3.14/4°") x (1/0.015) x 0.70%> x 0.005"? = 0.568 m*/s ko

Q/Q, =0.300/0.568 = 0.529.

XpnotpomnotloUpe twpa TiG (4.33) kat (4.31) mpokeluévou va uTtoAoyiooupe TN
ywvia 9, kavovrag Tig emavoAnelg mou dpaivovral otov akdoAou Bo mivaka
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TaALld tun 9 n/no véa TR 9
3.142 1.250 3.430
3.430 1.230 3.478
3.478 1.226 3.487
3.487 1.226 3.489
3.489 1.226 3.489

"omd (4.31) T ané (4.33)

Apa & = 3.489 rad kat
y/D = (1/2) (1-cos (8/2)) = 0.586.

Tnv 6la tun Bplokoupe kat ypadikd amo to IxAua 4.3. Katd cuvénela To
Babog tng pong eivat

y=0.586x0.70=0.41 m.
Mo Tov uTtoAoYLopO TNG TaXUTNTAG EXOUE
V, = (1/0.015) x (0.70/4)*> x 0.005"% = 1.48 m/s (E. 4.25)

KOl

V/V, = (1/1.226) x (1 - sin 3.489/3.489)%°
Apa

V=1.48 x 0.868 = 1.28 m/s.

= 0.868 (EE. 4.26).

JNUELWVETAL OTL UTIAPXOUV OPLOUEVEC OTTALTHOELS YLat TO péyeBog TG TaxutnTag,
ol omnolieg Ba avaAuBoUlv os eMOUEVEG EVOTNTEC.

4.7 YOAOYLOMOG OpolopopdnG PONG O€ 1N KUKALKEG SLATOMEG

Oplopévol  ouMektipeg opPplwv 1 akoBdaptwv onNUAVTIKAG  SLATOUNG
KoTaokeualovtal e SLOTOUEG OXL KUKALKEG. ETtiong maAldtepol aywyol, 6lwg ot
TAVTOPPOIKA SiKTLa, £XOUV LN KUKALKA oxripoto. H mio cuvnBlopévn amo Tig un
KUKALKEG SLaTOUEG elval n KAeLoTr) opBoywvikn Slatour, evw XpnoLdomnolouvial
KOl SLOTOMEG OTWG N WOELSNG Kal MeTaAoeldNG (BA. Zx. 4.4). H woeldng datoun
KOL YEVIKOTEPA OL SLATOUEG HE oxAua TuBuéva mou mAnolalel To V umepExouv
uOpavAika, Sedopévou OtL e€aodaAilouv ApPKETA HEYAAEG TOXUTNTEG KOl yla
MLKpa BAOn por¢. AvtiBeta o MeMAATUCUEVOG TIUBUEVAG, OTIWE AUTOC TNG TETAAO-
e1d6oU¢ Slatopng, eival HelovEKTNUA oo LSpaUALKA amon, ylati odnyel o TOAU
MLKPEC TaXUTNTEG yLa UIKPA BAON (To MPOBANUA TWV LIKPWY TAXUTATWY avoAUETAL
oTLg evotnteg 4.11 kat 4.12). H xprion TETOLWV TEMAATUCUEVWY SLATOUWY, OTIOU
yivetal, emiBarletal povo amo oTatikoUg Kol KOTOOKEUAOTIKOUG AOYouUG.

Elval mpodaveg OTL ylo auTEG TIG SLATOUEG Sev LOXUOUV OL OXECELG Kal Ta
Slaypaupata Tng TponyolUeVNG evotntag. H avaAutiki mopsia Opw¢ Tmou
aKoAouBnBnke yla TNV KATAPTLON TOUG, UMOpPEL va xpnotlpomnolnBei kot edw yla
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TNV KATAPTLON avAAoywv oXEoewv N Slaypappdtwy. Nopoypadnuata avaloya
pE To IxAua 4.3 ylo woeldeig kal metahoelbelc Slatopég Sivovtal Y. omo Tt
Metcalf & Eddy (1981).

ElSkOTEpa yLa TNV opBoywviki Slatoun, ou eival n anAovotepn Mepintwon,
TO YEWUETPLKA Sedopéva Sivovtal amo tig ox£oelc A = by kaL R = by / (b+2y), émou
b To MAATOG TOU AywyoU, OMOTE

_1 (by)5/3 Ji2

" n (b + Zy)z/3 (434

O unoAoylopog tou opolopopdou Baboug y, otav eival yvwotd ta umolouna
otolyeila, pmopel va yilvel Pe TN Yyevikn emavoAnmruik péBodo, pe Baon tnv
akOAouBn oxéon, cuvénela tng (4.34)

1 Q 3/5
y :E(Jan) (b+2yy”° (4.35)

1.5H 16.874°

%4; 0.4354H

IxAHa 4.4 TUTLKr WOELSNE KO TUTTLKA TIETAAOELSAG SLaTour yla UTtovOouG.

.4534H

/

4.8 EAQXLOTEG SLapETPOL

OL eAAnvikég mpodlaypadeg (MA 696, 1974) emBAMoOUY TN XPrON E0WTEPLKWV
Slap€Tpwy Kat ehdyloto 20 cm ylo aywyoUug akaBapTwVv KUKALKAG SlaToung Kal
40 cm yla aywyoU¢ opBplwv. Mikpotepeg Stapetpol dnploupyolv KvdUvoug
epdpagewv. Ma woeldeig Slatopég we ehdyiotn opiletal n dtatour) 60/90 cm.

4.9 M£yLota moocootd MANPWOoNG

Onwg avadpepbnke Nén otnv evotnta 4.2, otnv EAAGdSa oL aywyol amoxéteuong
oxeblalovral w¢ aywyol pe eAevBepn enipavela. Ot eAAnvikéEG tpodlaypadeg (MA
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696, 1974) opilouv HAALOTA KOL TO HEYLOTO EMLTPEMOUEVO TTOCOOTA MARPWONG,
niou Sivovratl otov Mivaka 4.3.

Nivakag 4.3 MéEylotn emtpendUevn MANPWON OYWYWV OTOXETEUGNG KUKALKNG
Slatoung.

Katnyopia aywywv Méyiotog Adyog nAnpwaong y/D
Néol aywyol akaBaptwy Stapétpou 20 cm €wg 40 cm 0.50
Néol aywyol akaBaptwy Stapétpou 50 cm €wg 60 cm 0.60
Néol aywyol akaBdptwyv dtapétpou >60 cm 0.70
Néol aywyol opBplwv, yevika 0.70
MaAtol aywyol amoxETeuong TWV OMoiwv EAEYXETAL N TTAPOXETEVUTIKOTNTA,

VEVLKA 0.80

Me tn Xprion TwV NMOCOCTWV TANPWONG QUTWV ETILITUYXAVETOL LKOVOTIOLNTLKOG
oeplopog (BA. kat Kedahawo 6) kat e€aodaliletal n otabepdtnta TG ponge.
Mpayuat,, amé to IxAua 4.3 mpokumtel ot ywa y/D < 0.80 amodelystal n
AElToupyla TOU aywyou OTNV AVWTIEPN TEPLOXI, OTNV OToia yla tnVv idla mapoxn
avtLotoLyolV 8U0 SLadOPETIKES TIUEG TOU OpoLOpopdou BaBoug ponc.

Ta mocootd mAnpwaong tou Mivaka 4.3 xpnolonololvtal cuvnOwe Kal yLa pn
KUKALKEG, YEWUETPLKA KAELOTEG SLOTOUEG.

4.10 MéyLoteg TaxUTNTEG

O TEPLOPLOUOC TWV TAXUTATWY KATW OO OPLOPEVO LEYLOTA OpLla £XEL OKOTIO TNV
amoduyn SlaBpwoswv TwWV MUBUEVWY TWV aywywv aAAd Kal TOV TIEPLOPLOUO TOU
gUpoug dlokupavong TG TaxluTNTag, e koo TNV amoduyr actabslwwv pong os
TIEPUTTWOEL, OMOTOMWY oAAaywv TG H SlaPpwtikn kavotnta TNG PONG
efapratal amd To MEYEBOC Kal TNV TOCOTNTA TWV OTEPEWV UAIKWV TOU
petadépovral amno 1o pevuoto. Etol To Kabapo vepd Umopel va pEel e HEYAAEG
TaxUTNTEG TNG TAENC twv 12 m/s, xwplc va mpokalei StaBpwon os emypueAwg
EMEVOUUEVOUC aywYyoUG oo OKUPOSEUA. ITOUC aywyoUG ATMOXETEUONG OUWC,
AOyw TG otepeomapoxns, epdaviletal SLaBpwaon akOUA KAl yLol TIOAU KPOTEPES
TOYUTNTEC.

Ytn 61ebvn BBAoypadia achairc Bswpeital n toxvtnto Twv 3.0 Mm/s, mou dev
npokaAel SaPfpwaon o ouvBn UAIKA KATAOKEUNG UTOVOHWV. Ol €AANVLIKEG
nipodiaypadég (MA 696, 1974) kabopilouv wg HéyLoTn TNV TaxUTATA TWV 6.0 M/s.
H peAetntikn epmelpio mavtwe Seixvel OTL yla ta Siktua akabdaptwy ota omola n
pon eival ouveyng, Oa mpemnel va tnpeital péylotn taxlTnta K&atw amo 3.0 m/s,
TPAYHA TIoU ouvNBwWG gival emTEVELO XWPLG amaitnon eBIKWY TEXVIKWY £pYwWV
(avapabuotl i dpeatia ntwong). Mo ta diktua ouPplwv, ota omola n pon elvat
évtova Slaletmouvoa, Umopel va yivel amodekTr) peyaAltepn TaxUTNTO, OMWE OUTH
Twv eAANVIKwy mpodlaypadwv (6.0 m/s), ylati Ba Atav moAU OVTIOLKOVOULKA N
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NPNON HIKPOTEPWY TOXUTATWY. MAvtwe oe KABe mepimtwon mou n taxutnTa
urnepBaivet ta 3.0 m/s xpeldletal Slaitepn TPOCOX OTOUC USPAUALKOUC
UTtOAOYLOHOUG, OL omoloL PEMEeL va yivovtal pe kaBe Aemtopépela (BA. evotnTeG
4.16 ko 4.17 kal avtiotolyeg epopLOYES)

INUEWWVETOL OTL n puBulon NG TaxUTNTOG YIVETAL PE TNV €mAOYR TNG
KOTAAANANG KAlong Tou aywyou.

Edappoyn 4.10
Na StaotactohoynBei aywydc akabdptwy yia rapoxr 1.5 m*/s kat khion 5%
AVon: Eotw D > 60 cm, ontdte (y/D)max = 0.70, kot Q/Qq = 0.71, Gpa

Qo=1.5/0.71=2.11 m%/s.
Amo tn oxéon (4.28) mpokUmTEL
D=[2.11x 4”*x0.015 / (3.14 x 0.05”%)]*® = 0.744 m,

OMOTE eMAEYOULE SLAUETPO gumopiou D = 80 cm (>60 cm). ZnUeLWVETAL OTL, AV
Sev npogkunte D > 0.60 m, Ba emavalapBavaue thv mapanavw dtadkaoia ylo
pwpdtepo y/D.
Tote eivad:

Qo =2.11 x (0.8/0.744)*” = 2.56 m*/s,

Q/Q, = 1.5/2.56 = 0.59, y/D = 0.62 (<0.70),

V/V,=0.91, V, = (1/0.015) x (0.8/4)* x 0.05%> = 5.10 m/s,
Kol

V=0.91x5.10 =4.64 m/s (< 6.00 m/s).

O mapandvw oxeSlaouog €lval KOVOTOWNTIKOG av SeXTOUHE WG HEYLOTN
taxvtnta ta 6.00 m/s. Opwc yla toug Adyoug mou avadepOnkav mopandvw
gival okOmipo va 8extole Ve = 3.00 m/s. e autr tnv nepintwon, o Hovog
TPOTOC yla va meplopiooupe tnv taxutnta ota 3.00 m/s €ival va piKpUVoOUUE
Vv KAlon Ttou aywyou, kataokeualovtog tn xapafn tou PBabudwtr (ue
dpeadtia mtwong). BeBaiwg autd Ba £xel cuvemela Tnv emavénon thg SLOUTOUAG
Tou aywyou.

‘Eotw V = 3.00 m/s kat {ntolpe TNV KAtdAnAn Siapetpo D kot tnv kAion tou

aywyoU J. Oswpoupe kat mait y/D = 0.70, onote Q/Q, = 0.71 kat V/V, = 0.95,

dpa Qp = 2.11 m’/s (6mwe kat o mévw) kat Vg = 3.00 / 0.95 = 3.16 m/s. H

anattoVpevn Slatopr elvat A, = 2.11 / 3.16 = 0.668 m’, OV avTLOTOWKEL OF

Slapetpo D = 0.92 m. H amattoVpevn KAlon TMPOKUTTEL yla TG TOPOTIAVW

ouvOnKeg pong amo tnv e€icwaon tou Manning pe t popdn g (4.17):
J=0.015>x 3.16% / (0.92/4)"* = 0.0159 1} 1.59%.

TNV mpaypatikotnta Ba emhé€oupe tn dlapetpo eumopiou D = 100 cm. H
avénon tng Slapétpou dnuioupyel éva pikpd meplBwplo yla avénon tng KAlong,
10 omolo prmopoUue va ekpetalheutolpe. O akplBg mpoodloplopndg tng KAlong,
LE eKPETANAELON KoL auToU Tou TteplBwpiou yivetal pe SokIUES, OMwE daiveTal
otov Tivoka Tou okoAouBei, oOmou katoAryoupe o€ KkAlon 1.65%. Ot
uTtoAoyLopol Twv Vy kat Qg yivovtal pe tn BorBela Twv oXEcEwV:
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Vo = (1/no) (D/4)*? 1Y = (1/0.015) (1.0/4)*® JV? = 26.46 /2,
KOl
Qo = (TD*/4) V= 0.785 V.

J Vo Qo Q/Qo y/D V/IVo v
(%) (m/s)  (m’/s) (m/s)
159 333 261 0573 0615 0888  2.96
162 337 264 0567 0610 088  2.98
165 340 267 0562 0608 0884  3.00

4.11 EAQ)LOTEG TOXUTNTEG (TaXUTNTEG AUTOKAOAPLOHOU)

H gpdavion moAl UIKpwV TOXUTATWY 0T POK OTOUG UTTIOVOUOUG £XEL QMOTEAECUA
Vv kaBbilnon otepewVv UAKWY oTov TUBHEVA Kal TNV TPOOoSeUTIK Snuloupyia
anoBéoswv otoug aywyols. Ma to AOyo autd eival okomipo n taxutnta va
uTtepPaivel kamolo eAdyLoTo oplo.

Elval yvwoto oOtL n petakivnon f n MOpOUOVH TwV OTEPEWV KOKKWVY OTOV
TuBpéva evog aywyol e€apTATOL Ao T CUPTLKN TAGCN OTo 0plo Tou aywyou. OL
€peuveg tou Shields £6etéav (BA. ZavBomouiog, 1990) OtL oL otepeol KOKKOL eV
TMAPAPUEVOUV oTov TIUBUEVA, edpOCOV N CUPTLKA TAoN lval peyohltepn amd tnv
0pLOKN TN TNC Tou SlveTal amo tn oxeon

T,.. =8a(p, —p)d, (4.36)

OTOU ds N XOPOKTNPLOTIKA SlAoTOon TOU KOKKOU, ps N TIUKVOTNTA TOou, p N
TIUKVOTNTA TOU PEUCTOU, g n emtayuvon Boputntag kot 8 XapoKTnpLOoTIKN
adldotatn mapdpetpog tou Shields, pe Ty 0.06 yla cuvOnkeg MANPWG TPAXELOC
PONC, TIOU OTN CUYKEKPLUEVN Tiepimtwon opilovtal yia Rex = us d; / v > 11.6, 6mou
Ue = (Tme/p) Y% Z€ TPOBAAHOTO POAC OE UNOVOUOUC XPNOLUOTIOLELTAL N T 8 =
0.04, mou Bewpeital OTL avtloTol el oto Eekivnua TG amonluong Tou TMUBpEva
TOU aywyoU, evw yLla thv e€acddAion MANpou¢ KaBapLoPoU O aywyo TIoU E£XEL
SnuoupynBei andBeon ypnolpomnoleitat pa Tpn 20 dopég peyalutepn Snhadn 8
=0.8.

Mo dedopéva XapaKINPLOTLKA poNg R KAl i n CUPTIKA TACon oTov TuBuéva,
Silvetal amo tn oxéon

T, =pPgRi (4.37)
Ma va umapyouv cuvBnkeg autokaBaplopol Ba MPEMEL T, 2 Trme, 1 OTNV OPLAKA

TEPIMTWON Ty = Tine, OTOTE HE OUVOUAOUO TwV (4.36) Kat (4.37) mPoKUTMTEL OTL

Ri=62"Pg (4.38)
p
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H teAeutala, os ouvduaopo pe tnv e€iowon tou Chezy (4.7), divel tnv ehdylotn

Tayutnta
Vo =C.[622P (4.39)
p

Edooov xpnolponoleitatl n oxéon tou Manning, o cuvteAeotrg C Sivetal amnod tnv
(4.14) kai n (4.39) yivetat

I T
n p

%

i d, (4.40)
Avtiotolxa, epooov xpnolpornoleital n oxéon tou Darcy-Weisbach, o cuvteAeotng
tou Chezy eivat C = (8¢g/f)*%, ondte

V. = /Sﬁsuds (4.41)
f P

TUTIKEC TIMEG TNG EAAXLOTNG TaxUTNTOG £PApPUOYNG OE AywyoUC QTTOXETEUONG
Kupaivovtat amno 0.45 pexpt 0.80 m/s, pe cuvnBéotepn tpun 0.60 m/s.

Jta Siktua akaBdptwv n toxutnta autokaBaplopol dev Ba mpémel va
ETUTUYXAVETAL LOVO OTAV N TOPOXN €lval (on He TNV mapoxn oxedloopol, arla
KOL Ot HIKPOTEPEC TUUEG TNG TOPOXNG. Oswpeital cuvnBwE KAVOTOLNTIKO va
ETUTUYXAVETAL N TOXUTATA auTtokaBaplopoU yla Tn péon taxutnta otnv apxn Tng
MeEPLOSOU NG Aettoupyiag tou diktuou. Ouwc auth n amaitnon dev sival duvato
va LKOvoTtoLelTal mavtote, olaitepa o TPLTEUOVIEG aywyoUg oKaBApTwv Tou
AeLtoupyoUV pe TIOAU UIKPEG TIOPOXEG, AKOMOL KOL OTNV TIEPLOSO ALYUNG. Z€ TETOLEG
TEPUTTWOELG TIPOPBAEMETAL TEPLOSIKN MAUON TWV AYWYWV UE KATAOKEUN KOTAA-
AnAwv dpeatiwv MALONG, 1 Le GAAOUG TPOTIOUC.

AOYyW TWV TPAKTIKWY OUOKOALWV EMITEVENC LKAVOTIOLNTIKWY OUVONKWV
oautokaBaplopol yla OAEC TIC KUUALVOUEVEG CUVBNKEG pong, avti Tng amaitnong
NG €AAXLOTNG TOXUTNTOC XPNOLUOTIOLEITOL CUXVA N amaitnon Tng eAAXLOTNG
KAlong, mou avaAUETaL OTNV EMOUEVN EVOTNTOA.

Edappoyn 4.11

Na umoloylotolv ol eAdxLOoTEG SLAOTACELS KOKKWVY, (a) Gppou pe ps = 2650
kg/m> kau (B) opyavikol UAoU pe ps = 1200 kg/m’, mou petakwouvtal (&ev
kaBwdavouv) otav n taxvtnta eivat 0.60 m/s. Na BewpnOsi f = 0.025.

Nuon: Ano tn oxéon (4.41) naipvoupe
ds=(f/89) (1/8) [p/ (ps—p)] V* =[0.025 / (8x9.81)] (1 / B) [p/(ps—p)]-0.6" =

=1.147x10" (1/ 8) [o/(ps—p)].
Mo va pnv untdpyetl anobeon, Bewpoupe 8 = 0.04 ondTe yLa TNV AUUO EXOULE

d,=1.147 x 10 * x (1 /0.04) x (1/1.65) = 1.70 10> m = 1.7 mm.
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AvtioTolya yLa Ta opyavIKa UALKA TtpoKUTITEL d = 14.3 mm.

Mo va umdpyxouv cuvBnkeg mApoug autokabaplopot Ba Bécoupe 6 = 0.8,
OTOTE TPOKUTTEL ylo TRV Ao d= 0.09 mm Kot yla Ta opyavikd UAKA dg = 0.72
mm.

4.12 EAQyLoTEG KALOELG

Kata tn SlaotaoloAdynon Twv aywywyv omoXETeuong, Kotd kovova akohouBeital
n kAlon tou edadoug, dnAadn kABe aywyog tomoBeteital MapdAAnAa e TN
MNKOTOUN TOU 0800TpWHATOG. AUTO Opwg Oev elval SuvOTO O OPLOPEVES
TIEPUTTWOELG, OTIWE OTAV oL SpOUOL £XOUV TIOAU ULKPEC KALOELC N €lval TIPAKTLKA
0pL{OVTLOL, KOl AKOLLOL OE OPLOMEVEG TIEPUTTWOELG N Xapagn akolouBel katelBuvon
ovtiBetn pe auty mou emBAAAeL n kKAlon tou SpoOpou. Ie OAEG QUTEG TIC TIEPL-
TITWOELG oL aywyol tormoBetouvtal Pe tnv eAdylotn kAion, n omoia e€aodalilel
LKOVOTIOLNTLKN TaxuTnTa yla auvtokaboplopd. EE alMou oe mepimtwon mou n
duoikn kAlon elval MOAU amotoun, ywa va anodeuxbolv peyAAeg TaxUTNTEG
akoAouBeital Babuldbwtn xapafn Twv aywywv, Ue KAloOn WIKPOTEPN AUTHG TOU
0600TPWHATOC.

Ot eAAnVIKEG TipoSLaypadég (MA 696, 1974) cuvioToUV oL eAAXLOTEG KALOELG TwV
aywywv va kaBopilovtal o€ TPOTO WOTE N TaXUTNTA OV avtlotolxel oto 10% tng
TIPOXETEVTIKOTNTAG TOu aywyol (Q/Q, = 0.10) va umepPaivel ta 0.3 m/s,
TIPOKELMEVOU yla aywyoug akabdptwv 1 ta 0.6 m/s ya aywyols ouBpiwv.
EUkoAa pmopei va BpeBel dtL yia Q/Q, = 0.10 wyveL V/V, = 0.54, yla petapAnto
ouvteleoth taxutntag ( V/Vy = 0.64 yla otabepo cuvteheotr| TpaxUTNTOC), OMOTE
OL TILO TTAVW €AAXLOTEC TAXUTNTEG AVTLOTOLXOUV O€ TaxUTNTeg MAnpwong Vo, = 0.56
m/s yla aywyouc akaddptwy Kat Vo = 1.11 m/s yia aywyoUg opppiwv. Inuetwve-
TOL OTL oUWV UE Ta ALEPLKOVIKA TTPOTUTIA N avtioTtoln Taxutnta ival Vo = 0.6
m/s, xwpic va yivetatl Stdkplon otoug aywyols opPpiwv f akaddptwv (WPCF &
ASCE, 1976). Me Bdon Tig mapamavw TaxUTNTEG £XOUV UTIOAOYLOTEL OO T oX€on
(4.25) kat &ivovtat otov Mivaka 4.4 ol eAAXLOTEC KALOELC yla TG ouvnBelg
SLOUETPOUG TWV AYWYWV ATTOXETEUONG.

Oa TPEMEL MAVIWG va TOVIOTEL OTL N edpapuoyr TMOAU UKPWV KALOEWV, TLX.
Katw artd 1 m/km Ba mpémel va amodeVyeTal, OKOUO KAl OTOV QUTO ETLTPEMETAL
amd uSpavulikr amon (m.x. ylo aywyoug akaBapTtwy He SLAPETPOUC LEYAAUTEPEC
Twv 50 cm). AAMwG cuvavtwvtal SUCKOALEG oTnv UAOToiNoN TETOlWV KALCEWV
KOTA TNV KOTOOKEUH, €&VW opyotepa eival duvatd va umdpfouv oKOpa
peyaAUtepa pofAnpata e€attiag Stadopikwy kabunoswy. N’ avto to Adyo otov
Mivako 4.4, omou mpoékuPe kAion Hikpotepn amd 1 m/km, é€xel tebel oe
napevOeon kat n kAion 1.0 m/km kat €xel urtoAoyiotel Kat n avtiotowyn mapoxn
yla TNV KAlon auth).
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H Suakplon mou emiBarAouv oL eAANVIKES tpodlaypadEg ot eEAAXLOTEG KALOELG
TWV aywywv ouPpiwv kat akabdptwv eival gvAoyn, dedouévou OTL Ta deptd
UALKA Ttou peTadEpovtal anod Ta opuppla eival Mo eUPeyEDOn Kal pe peyoAUTEPO
€161k0 Bapog.

NMivakag 4.4 Edapuootésg eAAXLOTeC KALOELC Yl aywyoUug akaBdptwv Kol
ouBpiwv.

AlG- Aywyoi akaddaptwv Aywyoi oppiwv EAGyxlotn
HETPOG (Vo =0.56 m/s — (Vo=1.11m/s— KAlon ayw-
petoBAnTh tpaxvTTA petoaBAnTh tpaxvTTA ywv opBp. &
UE ng=0.015) UE ng=0.015) akad. Kkatd
T TPOTUTIA
EAGylotn | Emuitpe- Avtiotoxn EAGxwotn | Emutpe- | Avtiotoxn |twv HMA (yia
KAlon TIOUEVN mapoxn KAlon TOUEVN mapoxn Vp=0.6 m/s,
TAAPWoN TApwon ne=0.015)
(cm) | (m/km) | (y/D) (L/s) (m/km) (y/D) (L/s) (m/km)
20 3.8 0.5 7.0 - - - 4.4
25 2.8 0.5 10.9 - - - 3.3
30 2.2 0.5 15.7 - - - 2.6
35 1.8 0.5 215 - - - 2.0
40 1.5 0.5 28.0 6.0 0.7 99 1.8
50 1.1 0.6 59.8 4.4 0.7 155 13
60 |0.89(1.0) 06 | 879 (93)[3.5 0.7 225 1.0
70 |0.72(1.0) 0.7 |153 (180)|2.8 0.7 303 0.83
80 |0.60(1.0) 0.7 |200 (257)| 2.4 0.7 396 0.69
90 [0.52(1.0) 0.7 |253 (352)|2.0 0.7 501 0.59
100 |0.45(1.0) 0.7 312 (467) (1.8 0.7 619 0.51
110 |0.39(1.0) 07 |378 (602)| 1.6 0.7 749 0.45
120 |0.35(1.0) 0.7 |450 (759)| 1.4 0.7 891 0.40
130 |[0.32(1.0) 0.7 528 (939) (1.2 0.7 1046 0.36
140 |0.29 (1.0) 07 |612  (1144)|11 07 |1213 0.33
150 |0.26 (1.0) 07 |703  (1376)|1.0 0.7 |1393 0.30
160 |0.24 (1.0) 0.7 |799  (1634)|0.94 (1.0) 0.7 |1584(1624) 0.27
180 |0.20(1.0) 0.7 |1012 (2237)|0.80(1.0) 0.7 |2005 (2237) 0.23
200 |0.18(1.0) 0.7 |1249 (2962)|0.70 (1.0) 0.7 |2476(2962) 0.20

TENOC onUeLwVETAL OTL N edpapUoyn TwV eAdxLoTwY KAloewv dev AUVEL TAvTa TO
MPOPANUA TOU auTOKABAPLOPOU TwV aywywv, LOlwg OE TPITEVOVIEC aywyougq
okaBaptwy, omou Ba mpénel va MPoPAEMeTal TAUCN TwWV AywWywv He AAAoug
TPOTOUG.
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Edapuoyn 4.12.a

MNooco MANBUoUG pmopel va e€UTINPETNOEL KAT' €AAXLOTO €vag aywyog akoBbap-
TwV e TNV eldxiotn Slapetpo; Na BswpnBel péylotn nuepnola KatavaAwaon
U8peuong 300 L/(d kat), mocootd e0dbou oto Siktuo akabdptwv 80% Kol
MPOCBEeTEC £lop0EG 20% TNG TTAPOXNG ALYUNG OKABAPTWV.

NVon: Ano tov Mivaka 4.4 mpokUMTEL OTL N ehdxlotn Sladuetpog D = 20 cm e
v eldylotn kAlon 3.8 m/km petadépet 7.0 L/s. H katd kedpalnv péylotn
nuepriola mapoyxn akabdptwv sivar 0.8 x 300 L/(d kat) = 240 L/(d kat) =
0.00278 L/(s kar).

Av 11 o gEunnpetolpevog MANBUOUOG TOTE N OALKN HEYLOTN NUEPROLA TTapoxh
akaBdaptwy eivat Qy = 0.00278 7 (L/s). O cuvteAeoTh aXUAC eivat

P=1.5+2.5/(0.00278 1)"*<3.0,
Kal n mapoxn oxedlacuol
Q=12xPxQy(L/s). Apal1.2 PxQy=7.0QPxQ,=5.83.

Av P = 3.0 tote Q4 = 1.94 kot 1 = 700 katoikot. (Mpayuatt yio Q4 = 1.94
npokUmtel P = 3.30, apa tibetal P = 3.0).

Katd ouvémelwo n eldylotn OSLAPETpoG aywyol akobaptwv pmopel va
€EUTINPETNOEL, AKOUA KAL UE TN MLKPOTEPN KALON, £vol APKETA Heyalo TAnBuouo
700 katoikwv. ETol og HIKPOUG OLKLOMOUC, To cUVOAO Tou SikTUoUu akabdaptwv
aroteAeltal and aywyoUG HE TNV EAAXLOTN OLAUETPO, EVW KOl OE HEYAAEG
TOAELG OTO UEYOAUTEPO WNAKOG TOU OLKTUOU (BEUTEPEVOVTEC Kal TPLTEUOVTEG
aywyol) emapkel n eAdxlotn Stapetpog.

Edapuoyn 4.12.8

H xapaén kevipikol cUAAeKTpa akaBAapTwy MepvAcl amnod ta onueia K, A, kat M
pe anootdoelg (KA) = 100 m kat (AM) = 200 m kat vpopetpa e6APoUC z¢ = 2, =
+50 m Kalt zy = +47 m. H mapoxn oxedlacpol tou aywyol eivat 250 L/s, eviaia
yla 6Ao to pnkog KAM. H &ldpetpog Tou aywyou avavtn tou K eivat 60 cm. To
ehdyloto Babog eival 2 m, LETPOUEVO ATIO TNV AVTUYA TOU aywyou. Znteltal n
SlaotaoloAoynon Kal okapidpnua tTng HNKOTOUNC Tou aywyoUu. O CUVIEAEDTHG
tpaxutntag n eival 0.015.

ANoon 1: 3to tuApa KA n kAion tou eddadoug eival opllovtia, EMOPEVWS O
aywyog Oev upmopel va eival mopdAAnloc pe to €6adog. Eotw otTL Ba
tonoBetnBel pe tnv e\dyxloTn emitpenopevn KAion. Amo tov NMivaka 4.4, yla
napoyn 250 L/s, mpokUTttel OtL amnoatteital Stapetpog 80 cm, mMou Ye €AAXLOTN
kAlon 1.0 m/km, kat ywa y/D = 0.7, petadépel mapoxn 257 L/s > 250 L/s, evw ywa
TNV AUECWE ULKPOTEPN SLAPETPO Kal yia KAlon 1.0 m/km n mapoyxn eival 180 L/s
< 250 L/s. Inuewwvetat ot dgv xpnouomnolovpe kAioelg < 1.0 m/km, mapoio
ToU n amnaitnon eldxwotng taxvutntoag &ivel meplBwplo vo TAUE Kol OF
HULKpOTEPEC KAloelg, Omwg daivetat amd tov Mivoka 4.4 Av  bev
xpnotpomnotovoape tov Mivaka 4.4 Ba xpeldlovtav SOKLUEG HE SLOPOPETIKEG
Slapétpouc.
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Ixnua 4.5 Tkaplprpata LNKOTOUNAG aywywy yia tnv epappoyn 4.12.8.

Ta BaOn eniywong ota K kat M enihéyovtal ioa pe to eAdyxioto Babog (2.00 m).
Ta vpopetpa tng dvtuyog ota K, M, A sival avtiotoya 48.00 m, 45.00 m Kat
48.00 — 100 x 0.001 = 47.90 m. To BaBog oto A eivat 50 — 47.90 = 2.10 m.
TeAka, ol ebapUOOTEEG KALOELG TTPOKUTITOUV:

Jer = (48.00 —47.90) /100 =1.0x 10~
KoL

Jaw = (47.90 — 45.00) / 200 = 14.5 x 10~ (BA. Ixrua 4.5.q).
H amattolpevn SLAPeTpog ya to TuApa AM, pe mAnpwon y/D = 0.6 (Q/Qq =
0.55) eival (E€. 4.28):

D =[(0.250/0.55) x 4°” x 0.015 / (3.14 x 0.0145Y%1*® = 0.535 m,
N Slduetpog eumopiov 60 cm. (Mpdyuott yl oautr tn SLAUETPO HEYLOTH
mAnpwon givat 0.505 < 0.6). Opwce Sev elval emITPenTo N SLAPETPOG TOU KATAVTN

TUAMOTOC va gival UIKPOTEPN ATO AUTH TOU AVAVTN KAl KOTA CUVETELN ElACTE
UTIOXPEWUEVOL va eTUAEEOUE D = 80 cm KoL YL TO KATAVTN.

EAéyxoupe tTwpo ta SUO TUAMATA TOU aywyol ylo opolopopdn por. MNa to
TUNUa KA €xoupe
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Qo = (3.14/4) x (1/0.015) x 0.8% x (1.0 x 10> = 0.362 m%/s,
Q/Qo = 0.69, y/D = 0.69 (<0.70), V/V, = 0.94,
V, = (1/0.015) x (0.8/4)* x (1.0 x 10°)"? = 0.72 m/s
KOl
V=0.72 x0.94 = 0.68 m/s (<3.00 m/s).
Mo to TR AM éxoupe
Qo = 0.362 x (14.5/1.0)"* = 1.38 m*/s,
Q/Q, = 0.18, y/D = 0.33 (<0.70),
V/V, = 0.64,
Vo = (1/0.015) x (0.9/4)

1/2

2/3 1/2

x (14.5x107°)*=2.75m/s

Ko
V=0.64 x2.75=1.77 m/s (<3.00 m/s).

AVon 2: H mapamnavw Abon éxel SUo cadr] pelovektuata: Tnv MOAU pKpn
KAlon tou tuApato¢ KA, kot Tnv umepdlactacloAdyncn Tou TuRpatog AM.
Au€avoupe Aoutov tnv kAion tou tuApatog KA, m.y. oe 2 m/km. Anod to IxAfua
4.5.B8. éxoupe Badn emiywong B¢ = 2.0 m, 8, = 2.20 m Kkal By = 2.00 m Kat
KALoELS Jyn = 2 m/km, Jay = 14 m/km.

YroAoyi{ouue TV amattoUevn SLAUETPO yLa to TUpa KA. O@swpolue y/D =
0.7, ondte Q/Q = 0.71 Kat

D =1[(0.250/0.71) x 4°" x 0.015 / (3.14 x 0.002)"*1*® = 0.695 m.

Ertléyoupe D = 70 cm. Ta to TR AM emapkel kal taAL n Sidpetpog D = 60
cm aAAG eipaote umoxpewpévol va emidééoupe D = 70 cm. OL €Aeyxol NG
opolopopdng porg yivovtal pe tov (6lo tpomo onwe otn Avon 1.

NUon 3: Emuhéyoupe eviaia kAion yia 6Ao to unkog KAM, mou cluudwva pe To
IxAua 3.5.y Ba eivat 10 m/km. Itnv mepintwon auvty, onmws Ba amodeifoups,
apkel n Stapetpog D = 60 cm. Exoupe
Qo = (3.14/4°) x (1/0.015) x 0.6*
Q/Q, = 0.47, y/D = 0.56 (<0.60),
V/V,=0.87,
Vo = (1/0.015) x (0.6/4)”> x 0.01"* = 1.88 m/s

1/2

x 0.01Y%=0.532 m%/s,

KoL
V=1.63 m/s (<3.0 m/s).

TeAwkn) AVon: Onwg MPOKUMTEL AMO TNV TOPATIAVW OVAAUCN N SLAUETPOG TOU
Tunuartog KA umopel va kupoaivetal ota opla and 80 cm péxpt 60 cm. H teAikn
emloyn Ba yivel HeTA amd cUYKPLON TOU KOOTOUG KATOLOKEUNG, OTou Ba mpémel
va AndBoulv umoyn oL damaveg yla TG €KOKAPEC KAl Yyl TIC CWANVWOELC.
Inuewwvetal 6t otn Abon 3 (D = 60 cm) undpyel meplBwplo BeAtiwong, ue
pelwaon tou BaBouc B,, oe TpoMo wote To y/D va ptaceL tnv oplakn T 0.60.
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4.13 TOTUKEG AMWAELEG

Ye SLadopeg BEoELG VOG SIKTUOU QTOXETEUONG EKTOC TWV YPAUUIKWY ATWAELWV
gudavilovral Kol TOTIKEG ATWAELEG EVEPYELAC, TTOU odeilovTal otnv TUPPN 1 Toug
oTpOoBIALOHOUC TToU TpokaAouvTal and aAAayEg otnv taxltnta, Thv KatevBuvon
™G pong n amod eunddia. TEtoleg Béoelg evromilovral ocuvnBwg ota dpedtia
eniokePng, omou ocuyxva gudavilovrol aAayég otn Stotopn Kot cuUPoAEC TTAEU-
PLKWV aywywv. AKOUQ, TOTILKEG amwAeleg epdavilovral otig Boelg eAevBepng f
BuBlopEvng ekBOARC TWV AYyWYWYV, O TUXOV DECELC LETPNTIKWY EYKOTOOTACEWV
KoL o€ B€0elg Mpayuatonoinong udpPauAkol AALOTOC.

Ol ouvnBEoTEPECG QMO TLG TOTILKEG OTMWAELEG TIPAKTIKA CUVEKTLMWVTOL pall pe
TIC YPOUMLKEG QTIWAELEG, KoL ylad To AOYO QUTO MPocaufavetal KATAAAnAa o
OUVTEAEOTNC TPpaxUTNTAG N. Z€ aywyoU LBLaitepng onpaoiag OPWG lval oKOTILUO
va yivetal lLaitepn eKTINON TWV TOTUKWY OMWAELWV.

leyovog elval OtL Oev umapyouv emapkr Oedopéva HETPAOEWY, TOU va
TIOPEYOUV LKOVOTIOLNTIKEG OXECELG YLOL TNV EKTIUNON TWV TOTUKWY ONMWAELWY OF
UTIOVOLOUG. H Bdon ylo TNV eKTIUNON TWV OMWAELWY AUTWV TIPOEPXETOL KUPLWG
oo TEPAATIKA Sedopéva aywywv UTO Ttieon, eite ival kaBapd eumelpikn. Etol
oe Béoel¢ alMayng taxvutntag, Otav HopdwveTal KATAAANAN ocuvappoyr, ot
TOTILKEC OTIWAELEG EKTLUWVTOL OO TG oXéoelg (Greeley et al., 1969, Metcalf &
Eddy, 1981):

e yLO TNV MEPITTWON TIOU N TOXUTNTA AUEAVETOL TPOC T KATAVTN

2 2
hk(v_gv_g] (8.42)

OTOU 0 oUVTEAEDTHG k. Talipvel TIHEG 0.1 €wg 0.2 ylo KOAG OXEOLACUEVEG
OUVOpPUOYEC (kavovag 12.5°) kat 0.5 yia anmotopeg alayEg.

® yLO TNV MEPITTWON IOV N TOXUTNTA LELWVETOL TTPOG TA KATAVTH
v: vy
h. =k | *+—--—=2 (4.43)
29 2
OTIOU 0 OUVTEAEOTAG k. Ttaipvel TpéG 0.2 €wg 0.3 yla KOAA OXESLOOUEVEG
ouvapuoyeg kat 1.0 yla anotopeg aAAayEG.
ITIC MapAAvVW OXECELG, V; Kal V, elval ol taxUtnTeg Alyo avavtn kal Alyo Kotavtn
NG CUVAPHOYNG.

Y€ 0TPOGEC TOU aywyou XpnolUomoLelTaL n oxéon

2
h. =k, v (4.44)
29
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OTIOU 0 OUVTEAEOTNC ky, Tipoodlopiletal avAaloya He TNV aKTiva a TNG KAUMUANG
Tmou oplletal amd TNV KEVIPIKN YPAUUN TOu aywyol, w¢ £€ng (Greeley et al.,
1969):

e yioa=D ky, = 0.5 (¢/90)
e ylaa=2Déwg8D k, =0.25(¢p/90)
e ywaa=10D ky=0

Ita ¢pedtia emniokePng, Otav Sev MPAYLATOMOLETOL KAWULA UETABOAN oTa
XQPOKTNPLOTIKA PONG, UITOPOUV VA ayVoOoUVTAL Ol TOTILKEG ATWAELEG, EPpOOOV aTOV
nuBuéva tou dpeatiov HopdWVETAL KATAAANAQ NULKUKALKY cuvappoyn, og Uog
TouAdylotov (3/4)D. Av Tpayuotonololvtal Kal HETABOAEC TG PONC OL TOTILKEC
OMWAELEG UIMOPOoUV VA eKTIUNBO0UV cUpdwWVA PE Ta Topanavw. MNa Ty nepintwon
TIOU TIPAYHOTOTOLOUVTAL KOl CUMPOAEG GAAWVY aywywv, 8EV UTIAPXOUV ETTAPKNA
otolxeia otn BiPAloypadic. Avadépovtal eVOELKTIKA oL akOAouBeg oXEOELS TIOU
KOTOPTIOOUE UETA amo emefepyaoia OYETIKOU vopoypadnuatog tng Ymnpeoiag
Anpooiwv Epywv TnGg BoATiuopng, to omoio dnpooteletal ano tov Clark et al.
(1977). O oxéoelg auteg avadepovral o cUMPBOAN evog Seutepeliovta aywyou
(3) otov kUpLo aywyo 1-2, (1 = avavtn, 2 = KOTAVTN), KaL €lval

2
hr:k,KL (4.45)
2g
omnou
k;=0.5(Q,/Q, )’ (4.46)

Emtonpaivetal 6Tl n mo navw T Tou k; LMOpEL va LelwBel pEXPL KaL 0To pHLoO,
otav popdwvetal KATAAANAN CUVAPLOYN LLE EMAPKEC UNKOC.

4.14 JuvapuoyES

H ouvappoyn ivat pla el81KA KATAOKEUT LOPhWOoNG evOC TUAOTOC TOU aywyou,
og B€on aAhayng TwV XOPAKTNPLOTIKWY TNG PONG, O TPOTIO WOTE N HETAPBaon amno
TN U0 KATAoTAoN OTNV GAAN va yivetol pe opald TPOMO. € TUTUKOUC OywyoUg
OTOXETELONG N cuvappoyr cuvdualetal avta He éva GpedtTio emiokePng Kot
KOTAOKEUALETOL HECA OTO XWPO Tou ¢peatiou. Katd CUVEMElA TO WAKOG TNG
OUVAPUOYNG €lval 600 emiTpEmel N Slatoun tou ¢dpeatiou emiokePng. MoAAEC
dOopEC He TN ouvappoyn emdLwkeTal n e€aodaiion cuvOnkwv opolopopdnc Pong
KOL OTOL QVAVTN KOL OTO KATAVTN TNG B€0NnG cuvappoyng. 2TV MePIMTWon auTh
ETUSLWKETAL N popdwon plag Babulaiag mtwong otov MUBUEvA TOU aywyou UE
oUVOALKO Uog Az, tou Slvetal amo tn oxéon
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2 2
Az = y2+V_z - y1+V—1 +h, (4.47)
29 29

omou ol beikteg 1 kal 2 avadépovral ot CUVONKEG TPLV Kol KETA TNV TTWOon
avtiotolya.

Eav &ev mpoPAedBel n ev Aoyw mTwaon Tou MUBUEVA, N PON OE KATIOLO TUNUA
Tou aywyol O&ev Ba elval opoldpopdn, oAAd Ba OXNUOTIOTEL KAUTIUAN
UTtEPUPWONG 1 KATATTWONG, avaAoya LE TG CUVONRKEG PONG aVAVTN KAl KATAVTH.
AUTO eV £XEL QVOYKOOTIKO OPVNTIKEG EMUMTWOEL OTN PO Tou aywyou. Opwg,
OTNV MEPIMTWON oXNUATIORoU KaumuAwv unepUpwong M1 1 S1 (BA. evotnta
4.17), o aywyog MPEMEL vaL EAEYXETAL yLa CUVONKEG avopoLopopdnG pong.

Y€ OPKETEG MEPLUTTWOELC N oXEon (4.47), umopel va SwoeL apvVNTIKEG TUIEC TOU
Az, MpAyUO TTIOU KAVOVIKA cuvendyetal avipwon Tou mubuéva tou aywyou ota
katavtn. Opwg n avuPpwaon tou mubuéva Ba elxe CUVENELX TNV AMOBeoh OTEPEWY
UVALKwV. ETol oTnv pagn oL apvnTIKEG TILEC ayvooUVTaL Kol 0 TIUBUEVAG TOU ayw-
yoU popdwveTal xwpl¢ Kauld petafoln. e tétola mepimtwon n pon Ba eival
opoLopopdN Kal 0 £va TUAKO TOU OVAVTH ] TOU KATAVTN aywyou Ba oxnuatlotel
KOUTIUAN KOTATTTWONC.

Otav Sev yilvetal 181K HEAETN TNG CUVOPUOYNG, OE TEPUTTWOELG AAAOYAC TNG
SlapéTpou Tou aywyou, akoAouBouvtal ot €€N¢ TPAKTIKOL KOVOVEC:

1. H S1GUETPOC TOU KATAVTN TUAMOTOC eV €lval TIOTE UIKPOTEPN ATIO QUTHV
TOU avAVTH, OKOUA Kal av oL USPAUALKOL UTTOAOYLOLOL TO EMILTPETIOUV.

2. OL avtuyeg (pAxeg) Twv oywywv TOTMOOETOUVTOL O TEPACLA, OMOTE OTOV
nuBuéva Onuioupyeitat mrtwon OPoug Az = AD. H mtwon auth
UTLEPKOAUTITEL TTAVTA TNV avtioTown TnG oxéong (4.47).

Ta TTAEOVEKTAUATA TOU Kavova TauTlong Twv aviuywv eivatl Svo. Mpwto, sival
VOpauALka aodaAng, debopévou OtL e€aleidel tnv MBavoTnTA OXNUATIOUOU
KOUMUAWVY untepUPwonc. Asutepo, divel tn duvatdtnta va tomobeteital pe to
ghayloto Babog Kal 0 avavtn Kal 0 KATAVIN oywyoqC. ZnUELWVETAL OTL otTig HMA
OUXVA aVvIlL TOU KOvOvo TaUToNG Twv avtiywv, XPNOLUOTOLE(TAL 0 KOvOvag
TOUTIONG TWV onpeiwv 0.8D.

Edappoyn 4.14.a

Na oxedlaotei cuvappoyn aywyou akabdptwv pe mapoyn oxedtacpuou 500 L/s
yla petdBaon amnd khion 5.2 m/km (avavtn) o kAion 1.2 m/km (kotdvtn).

Nuon: Emedry Ba yivel £eXwplotoOG UTMOAOYIOMOG TWV TOTUKWY OTTWAELWV
TA{PVOULE UL OXETIKA ULKPOTEPN TLUN TOU ng = 0.013. MNa mooooto nMANpwong
70% (Bewpolpe 6tL D > 60 cm mpayua mou Ba emaAnBeutel apéowg) Exoupe
n/ng=1.18 kaL Q/Q, = 0.71, dpa

Qo = 500/0.71 = 704 L/s = 0.704 m*/s.
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Ao TN oxéon (4.28) MPOoKUTMTEL yLO TO AVAVTN TUAUA
D=[0.704 x 4°*x 0.013 / (3.14 x 0.05"%)]”® = 0.719 m.
Eruléyoupe D = 80 cm. AvtioTtolya ylo To KATAVTN TUAUO £XOUE
D =0.759 x (0.005/0.012)**° = 0.940 m,

omnote emAéyoupe D = 100 cm.

Az'=-0.09

h.=0.03

\“—JFAF-O.OG

OM/
)
A

+—0.7D,

T TZT77TTZ

Ixnua 4.6 Ikapipripara cuvappoyng aywyou akabdptwy tng edappoyng 4.14:
(a) pnkotopn yla e€aodaiion opoopopdng pong, (B) unkotopn yia poppwon
oUUPWVA LLE TOV TIPOKTLKO KOTOLOKEU ALOTLKO Kovova, Kal (y) eykapotla tour A-A.
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Yroloyiloupe twpa Ta BAOn kol TG taxltnteg twv SU0 TUNUATWVY ylo
opolopopdn pon. ITo AvAVTH TUAUA EXOUUE

Qo =0.704 x (0.8/0.719)** = 0.936 m*/s,

Q/Q, = 0.534, y/D = 0.59 (<0.70)

kaLy = 0.47 m. Eniong V/V, = 0.88 kat
V= (1/0.013) x (0.8/4)*” x 0.005"? = 1.86 m/s,
Gpoa V=1.64 m/s (<3.0 m/s).

JTO KATAVTN TUAUO £XOUUE avTioToL O

Qo = 0.704 x (1.00/0.940)*” = 0.830 m*/s,

Q/Qo = 0.602, y/D = 0.64 (<0.70)
katy = 0.64 m. Emiong V/V, = 0.92 kat

V, = (1/0.013) x (1.0/4)* x 0.0012** = 1.06 m/s,
apa V=0.97 m/s (<3.0 m/s).

OL TOTUKEG amwAeLeg elval (oxéon 4.43):
h.=0.3 x (1.64°-0.97°) / (2x9.81) = 0.03 m.
H amattoUpevn mtwaohn otov mubuéva tou aywyol yla ouolopopdn pon sivat
(oxéon 4.47):
Az = [0.64 + 0.97°/(2x9.81)] — [0.47 + 1.64°/2x9.81)]+0.03
=0.69-0.61+0.03=0.11m
Katd ouvémela yla e€aoddAion opoldpopdng ponc ovavin Kal Katavin n
ouvappoyn 6a popdwbel oOnMwg oto IxNua 4.6.a. Ouwg otnv mpatn
akohouBeital n kataokeun Tou IxAuatog 4.6.8. Ye TaUTION TNG AVTUYAC TOU
aywyou, mou eivat uSpauAikd acdpaléotepn. e QUTA TNV TEPUTTWON Kol

Sebopévou oOtL n por eival umokpiolun kat otoug Vo aywyoug (BA. evotnta
4.17) 8a oxnuatiotel KAUMUAN KOTAMTWoNG M2 6To avavtn TUAUA TOU aywyou.

Edappoyn 4.14.8
T Ba cuvéBalve av dev Slapopdwvovtav Kauld MTwon otov ubuéva tou

aywyou;

Anavtnon: To evepyelako UPog otnv £€060 Tou avavtn aywyou Ba ATav
hy = hy+h, = 0.69 + 0.03 = 0.72 m.
Meta and Sokipég Bplokoupe otL To BABog porg otnv £€€060 Tou aywyou, yla
avopolopopdn por, Ba Atav y; = 0.65 m. MNpdypuart,
y:/D=0.65/0.80 = 0.81,
0, =4.49, A; = 0.44 m’,
KoL
V1=0.50/0.44 =1.14 m/s,
OmoTtE
hy =y, + Vi°/2g = 0.65 + 1.14%/(2x9.81) = 0.72 m.
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Katd cuvémnela otn Statoun e€68ou Sev Ba thpouvtav n umoxpswaon y/D < 0.7.
H pon oto avavtn tuRua 6a ftav avouolo popdn (Kapmuin M1).

BeBalwg edw n katactacn dev Oa Atav Spapatikn adou Slatnpeital n pon e
eAelBepn emupdavela. Ie TO AKPOIEG TIEPUMTWOEL OUWC, ME MEYAAUTEPEG
SLapopéC oTIg SLAPETPOUC, OMOU E£XOULE KOl TIAEUPLKEC CUUBOAEG aywywv,
propel va SnuioupynBolv Mo KokEG ouvbnkeg (epudavion pong umo mieon),
mou TOMEC dopég €xouv ampoPAemtec ouvemeleg. MNa to AOyo outo, Of
TEPUTTWOELG aAAayr ¢ SLapUETpoU TTOTE Sev akoAouBeital n MPAKTIKA TG TaUTL-
oNG TWV TIUBUEVWV TWV aywywv XwPLg MTwaon, EKTOC KOl av auTto altltohoyeital
pe Aemtopepeic uSpauAikoUg UTTOAOYLOHOUC.

Edapuoyn 4.14.y
TiL Ba ouvéBatve av n Stadoxn kAloswv Ntav n avtioctpodn (kAion avavin 1.2
m/km kot katdvtn 5 m/km).

Andavtnon: Oa mpoékunte D; = 100 cm kat D, = 80 cm. Opwg moté bev
HLKPOLVOUHE TN SLAUETPO TPOG Ta KATAVTN, KAl £Tol Oa emAéyape D, = 100 cm.
To Az Ba TPOEKUTITE APVNTIKO, KAl KATA CUVETELA OL aywyol Ba tomoBetolvtav
LE TAUTION TWV MUOUEVWY TOUC (KAl TWV aviuywv). KaTd cuVENELQ OTOV aVAVTH
aywyo Ba oxnuatifovrav KapmuAn katantwong M2 (BA. evotnta 4.17).

4.15 Kpiowo Babog

MNa &edouévn yewpetpia tou oywyol Kol mapox Q, o pon Ue eAelBepn
erudavela, n ek evépyela (BA. evotnta 4.2),

VZ 2

Hy=y+h, =y+—=y Q

— (4.48)
2g 2g9A°

omou A 1o gpuBadod tng vypng dlatoung, eival cuvaptnon tou Baboug pong y Kat
Sev efaptatal amd AAAa XapOKTNPLOTLKA TOU aywyoUu OMwE oo TV Tpaxutnta f
Vv KAlon. H yevikn popdn tng cuvaptnong autng divetal oto Ixnua 4.7.

JTO OXAHUO OUTO MOPATNPOULE OTL:

1. YTAapXeL pLol eEAAXLOTN T TNG €OWKNG evépyelag H.. Mo e8Ik evépyela
Hqy < H. eilvatl aduvatn n mpayupoatomnoinon ponc.

2. ITnv evépyela H, avtioTtolyel pla povadiki Tiun tov Baboug pong y., Tou
Aéyetal kpiowuo Badoc. H por) mou mpaypotonoleital pe Babog y. Aéyetatl
Kpiown pon.

3. Mo peyoAUTepe TIUEG TNG €WOIKAG evepyelag Hy > H., n pon umopel va
npaypatononBel pe Svo dladopetikad BAabn y. < y. Kal y, >y, Ta omoia
Aéyovtal evaMlaktda Babn. H porl mou MPayUaTomolEiTAl HUE TO KATW
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evoAAOKTO BaBocg Aéyetal umepkpiowun pon Kol aviiotolya, HE TO AVW
evaAakto Babog, urmokpiowun por).

To kpiowo PBaBog sival €va BOOKO XOPAKTNPLOTIKO TNG PONG, TIOU OTTOKTA
Wdlaitepn onuacio otnv mepimtwon avopolopopdng ponc. Ivpdwva pe Ta
mapanavw, To Kpiowo Babog umopet va umoloylotel anod tn ocuvBnkn Hy = min.
Me mapaywylon tng (4.48) mpokUTTEL

OH 2 dA
Mo _; 2 A (4.49)
oy gA” dy
E€lowvovtag to mpwto pEAOC g mapandvw pe 0, kal Sedopévou otL dA/dy = B,
OmoU B 1o MAdtog otnVv eAeUBepn emipavela Tou aywyou, TIPOKUTTEL  akoAoubn
e€lowaon mou xpnoLUoToLElTAL yLO TOV UTTOAOYLOUO TOU Kploluou BaBoug

2
B
a8 _y (4.50)
gA;
OToU Ta B, Kal A, avtiotolyolv o Baboc y..
Hy=y
>
g
8
[as]
Yu hy

Gve svalloktd Padog

Ye hvc

q kpiowo Padog

h
Ye Ve Kézm gvarlaktd PGBog

H Ewuc evépyeio
% Ho=y+hv=y+V2/2g

IxAna 4.7 Metafoln tng el8IKAC evépyelag Hy ouvaptroel tou Baboug pong y.

H tedeutaia ypadetal looSUvapa Kot e TIG akOAoUBeg popdEC
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QZ ch
Voo, = pr (4.51)
Fr. = e 4 (4.52)
Y

OOV yrm = A/B eivoil To péoo BaBog pong ou Aéyetal kot uSpauAKo Babog kat Fr
elval o aplBpog Froude mou ekdppdlel To MNAKo Twv Suvapewv adpavelag mpog
T Suvapelg Baputntag. H €8k evépyela mou avtiotolyel oto kpiowo Pabdog
elvat

Ym
HOc =y .+ 5

. (4.53)
TNV mepimtwon tng opBoywVIKAG SLavoung omou A = by, y, = y ano tnv (4.51)
naipvoupe

y =3 @/by (4.54)

g
KoL tapAaAAnAa Loyvel

y.=(2/ 3)H0c =2h (4.55)

Ve

ITNV MEPIMTWON TNG KUKAIKAG SlaToUng To Kplowo Babog y. MpokUTTEL
OUVOPTAOEL TNG ywviag I,

512Q° (8, -sind,)

gD®  sin(9,/2) (4.56)

H (4.56) elval ouvénela tng (4.50) kol tTwv oxéoswv tou Mivaka 4.2. Ma tnv
apLlOUNTIKN €MIAUGCN TNG CUVIOTATOL N YEVLKN EavaAnTTiki péBodog, pe Baon Tnv
akOAouBn oxéon, cuvénela tng (4.56)

9. = {f)c +sind, +[€sin(a, /2)] 3}/2 (4.57)

omnou ¢ eival adlaotatn MOPAUETPOG TIOU TTAPLOTAVEL TO TIPWTO HEAOG TNG (4.56),
nrot

5:(51202)/(9;05) (4.58)

Meploodtepeg MANpodopleg ylo ToV TPOTO XELPLOHOU TNG TAPATIAVW OXEONG,
KoBw¢ Kal ywa toug ouvadeic umoloylopoug Sivovtal otnv edappoyn Tou
akoAouBeL.
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ALECN T(POOEYYLOTIK EKTINON TOU Kpiowou BaBouc umopel va yivel pe Tig
okOAouBeg eflowoelg, Pe TIC omoleg amodelyetol n XPNon EMoVAANTTIKWY

puebodwv:
(1 —41-0.7676%* )/ 2 (£<0.001)
y

5 =10:207 £0%> (0.001<€£<300) (4.59)

(1 +4/1—(190/€)+%° )/ 2 (£>300)

H akpiBela Twv mopamdavw €§LOWOEWV €lval YEVIKWG LKAvoToLnTikr, dedopévou
OTL TO OXETIKO odpalpa moté dev unepPaivel To 2% Kal To amoAuTto odaApa Sev
umtepPaivet to 0.01. Ewova tnG LeTofoAng Tou kpiowou BaBoug cuvaptioel TG
napapétrpou € Sivel kat o Mivakag 4.5, o omoiog umopel emiong va xpnotpomnonBei
Yyl QUECN TIPOOCEYYLOTIKN EKTLMNGN TOU Kpiowou PBdbou¢ Kal Ttwv AAwv
XQPOKTNPLOTIKWVY TNE KPLoLUNG PONG.

NMivakag 4.5 XapaktnpLloTiKa Kpiowng pong oe aywyoUs KUKALKNG SLATOUNG.

k 0C & ymc Hoc y_c VC f — 512Q2
D Ay D D Ho, /gD gD’

0.05 0902 0.019 0.034 0.067 0.748 0.184 0.00372
0.1 1.287 0.052 0.068 0.134 0.746 0.261 0.0583
0.2 1.855 0.142 0.140 0.270 0.741 0.374 0.895
0.3 2319 0.252 0.216 0.408 0.735 0.464 4.35
0.4 2.739 0374 0.299 0.550 0.727 0.547 13.2
0.5 3.142 0500 0.393 0.696 0.718 0.627 31.0
0.6 3.544 0.627 0.502 0.851 0.705 0.709 62.2
0.7 3965 0.748 0.641 1.020 0.687 0.800 113.1
0.8 4429 0.858 0.842 1.221 0.655 0.918 196

0.9 499 0.948 1.241 1520 0.592 1114 352

095 5381 0981 1768 1834 0.518 1.330 538

0.99 5883 0998 3940 2960 0.334 1.985 1240

Edappoyn 4.15
Aywyog akaBdaptwyv Stapétpou 80 cm pe KAlon 6% petadépel mapoxn 2.00
m>/s. ZnToOvtal Ta USPAUAKA XAPAKTNPLOTIKE TNC OHOLOHOPdNC KAl TNG
kplowng pong.
Nuon: Ma opolopopdn por otov aywyod, He HETABANTA TpoxUTNTA KOL Ny =
0.015 €xoupe (oxéon 4.28):

Qo = (3.14/4°) x (1/0.015) x 0.8
KoL

8/3 1/2

x 0.06Y%=2.81m%/s,
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Q/Q, =2.00/2.80 = 0.71.

XpnolwyuomoloUpe Twpa TG Oxeoelg (4.33) kat (4.31) mpokelwévou va
UTIOAOYLOOUHE TN ywvia ¥ mou avtloTtolxel o opoldpopdn por), KAVoOVTag TLG
akOAouBeg emavaAnPelg

U= 3.142 3.789 3.922 3.955 3.964 3.967 3.967
n/ny=1.251 1.198 1.185 1.182 1.181 1.181

Apa ¥ =3.967 kat
y/D =[1-cos (3.967/2)] / 2 =0.70,
y=0.70x0.80 =0.56 m.
E€ dA\ou
V/V, = (1/1.181) x (1-sin 3.967/3.967)”% = 0.95,
V, = (1/0.015) x (0.8/4)*" x 0.06"* = 5.58 m/s
kal V =5.30 m/s. To Uog KLVNTIKAC EVEPYELAC Eival
h,=5.30"/(2x9.81) =1.43 m
Kal n €L6LKN evépyeLa
Hy=0.56 +1.43 =1.99 m.
To euPado g uypng latopng eivat
A=(3.967 —sin3.967) x 0.8 / 8 = 0.376 m?,
TO MAQTOG 0TV eAeVBepn emidpavela
B =0.8 x sin(3.967/2) =0.733 m
Kol To USPAUALKO BaBog
ym=0.376/0.733 = 0.51 m.
Katd cuvénela o aplBuog Froude eival
Fr=5.30/(9.81x0.51)"*=2.37 > 1.

YroAoyi{oupe Twpa T XOPAKTNPLOTIKA TNG KPLoLUNG ponc. Eival
§=512 Q*/(gD’) = 637.
Me emavaAnmrikn epappoyn Tng (4.57) €Xxoupue TIg akOAOUBEG TIUEG Tou U,
.= 3.142 5.873 5.268 5.592 5.476 5.527 5.506
9. = (ouvéxewa) 5.515 5.512 5.513 5.513
Apa
¥, =5.513,
yo/D =[1-cos(5.513/2)]/2 = 0.963,
Kol
Y.=0.963 x0.8=0.77 m.
Av avti TG mapanavw eMavaAnmiiknG uebBddou XpnOLUOTIOLCOUME T OXEon
(4.59) dpeoa uroloyiloupe
y/D ={1+[1-(190/637)~*°1"*} / 2 = 0.967

KoL



90

KepadaAato 4 YSpauAikn twv umovouwv

y¥.=0.967x0.8=0.77 m,
npaypa mou  eruPePoalwvel O0tL n  akpifelta g oxéong (4.59) eival
LKOLVOTIOLNTIKT).
Y€ auTO To Kpiolwo Babocg avtiotolxel epPadod

A. = (5.513 —sin 5.513)] x 0.8°/8 0.497 m’,
TAATOG

B.=0.8 x sin(5.513/2) = 0.300 m
Kal USPaUALkO Babog

Yme =0.497 /0.30 = 1.65 m.
H kplowun tayutnta sivatl

V. =(9.81x1.65)"* = 4.03 m/s
Kal n Kplown €l8LKn evépyela

Hoe =0.77 + 1.65/2 = 1.60 m.
Edooov n pon eival opoldpopdn Ba mpayuatomnolnBel pe to opoldopopdo
Baboc y = 0.56 m kat pe taxvtnta V = 5.30 m. H por} auth eival umepkpiowun,
onwg Seiyxvel n Tt tTou apBuol Froude (>1) R To yeyovog OTL y < y.. OL
GUVONKEG PONG EKMTANPWVOLV TIG AMALTAOELS TwV Tipodlaypadwv (y/D < 0.70, V
< 6.0 m/s) aA\d onwe Adn €xeL avadepbel otnv evotnta 4.10 n taxvTNTA TWV
5.30 m/s kpivetat umtepBolikn, evw otnv endpevn evotnta Oa StatunwBolv Kat
AAAEC eLPUAAEELG OXETIKA UE TNV AITOS0XH AUTWV TWV cUVONKWV pong.

MNa va mpaypotomnolnBei opoldpopdn por Ue to kpiolpo Babog Ba mpenel va
aAAdageL n kAlon. H kAlon mou avtiotolxel o€ opolopopdn por| He Kpiolpo Babog
Aéyetal kpiown kAion J.. Mapolo mou n por pe to Kplowwo Pabog Sev eival
erutpenth, eneldn y./D = 0.963 > 0.70 Ba uTtoAoyloOUHE EVOEIKTLKA TNV KploLun
KAlon. MNa J, = 5.513 ivat n/ny = 1.030,

V/V, = (1/1.030) x (1 — sin5.513/5.513)*° = 1.051,
KOl
Vo=4.03/1.051=3.83 m/s.
H kAlon mou avtiotolyel og auth tnv taxvTnTa givat
J=1[0.015 x 3.83 / (0.8/4)”*]* = 0.0283 = 2.83%.

4.16 1616TNTEC UTTOKPLOLUNG KOl UTLEPKPLOLNG PONG

ITIC oUVONKEG UTTOKPLOLNG PONG LOXVOUV Ol aKOAOUBEC LOOSUVAEC AVIOWOELS

Fr<1 (4.60)
Y>>y, (4.61)
V<V, (4.62)

I<J (4.63)

c
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AvtioTolyec aviowoelg, pe avtiotpodn Gopd, LOXUOUV yla TNV UTIEPKPLOLUN PON.
Mna va dlamotwBel av pon HUE GUYKEKPLUEVO XOPAKTNPLOTIKA Elval umokpioun n
oxL, apkel va eAeyxBel pla amo T mapamavw aviowoelS. Emeldn otoug aywyoug
KUKALKAG SLOTOUAG OL UTIOAOYLOUOL TwV KPLOLUWVY XapaKTnPLOTIKWY POr¢ amaltouv
KATIOLO XPOVO, YLO TIPWTN €KTIUNON UMOpPEl va xpnolpomnolnBel n mpooeyyLoTIkA
oxéon

y>0.75H, (4.64)

nou efaodalilel mavra umokpiolueg ouvlnkeg pong (BA. Mivoka 4.5).
Emuonuaivetalr 6t n avtiotpodpn aviowon 6ev efaodalilel ocuvbrikeg umep-
Kplowng pong. H o mavw oxéon yla opBoywvikn Slatoun yivetal

y>(2/3)H, (4.65)

TIOU N LoXUG TG Elval avotnpn.

H ouolaotiki Stadopd TnG UTIOKPIOLWNG Ao TV UTEPKPLOLUN PO TIPOKUTITEL
oo To yeyovdc OTL N mopdotacn (gym)Y? maplotdvel Ty TaxUTNTA HETAS00NC
€VOG KUpOTo¢ PBaputntag pikpou UPoug (PA. kot €dadlo 5.4.1). Etol otnv
uTtepkplown porj emeldn V> (gym)™?, mia Swatapayr porc HETadiSETaL POVo Tpog
TO. KATAVTN, €VW OTNV UTOKpiowun pon n petddoon yivetal kat mpog Tig Suo
SleuBivoelg. Kata cuvémela otnv umokpiolun pon Kabs petafoArn otig cuvonkeg
pong¢ (r.x. petafoln Statopng n kAlong) Stadidetal kal Pog Ta avavn Kal £ToL N
pON OTa QVAVTN TPOCAPUOIETAL TIPOG TIC KOTAVIN OUVONKEG, TMpAyUa Tou dev
oupBaivel pe tnv unepkpiown pon. MNa tov 6o Adyo n petaPfacn amod
UTIOKPLOLUN OE UTEPKPLOLUN por, TTIOU KATA Kavovo cupBaivel otav auvfdvetal n
kKAlon mpog ta kotdvin, yivetal pe Pabulaio tpomo, pe egudavion kpiolpou
Baboug otn Swatopun arlayng kAiong (Statoun eAéyxou, Ix. 4.8.a). Avtibeta n
UETAPaON amd UTEPKPLOLUN OE UTTOKPIoLUN por Yivetal andtoua, Ye epdavion
ubpauAikou aAuatoc (2. 4.8.B).

ITO TUTIIKA SiKTUO amoXETeVoNnC eMIOLWKETAL va oxedlalovtal ol aywyol pe
UTtoKpiown porj N to MOAU pe aplBuolg Froude Alyo peyoAUtepoug amd 1
(mpaktikd y/Hy, > 0.5). Autd yivetal ywa amoduyr twv TPOPANUATWY TOU
TapoucLAleL n UTtEPKPLoLUN por, TTou avakedalalwTika elval:

e peyaleg TtayxUTNTEC PONG UE amoTéAeopa vo aufAvetal o Kivduvog
SLABpwong Twv aywywv,

e peyalo OUPOC KWNTIKAG EVEPYELOC HE Kivouvo eudaviong avaotpodwv
POWV, OTLC CUMPOAEG SEUTEPEUOVTWY AYWYWV KaL TLG LOLWTIKEG CUVOEDELG,

o gudavion USPAUAKWY aAULATWY OTaV ULKpOivel n KAlON Twv aywywv HE
amotéAeopa va auvfdvetat o kivbuvog SlaBpwong Twv aywywv Kal vo
eudavilovtal ONUAVTIKEG TOTILKEG ATIWAELEG EVEPYELALG,
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® OTAOELEG PONG OTOUC KOUPBOUG KOL TLG LOLWTLKEG CUVOEDELG, OTIWE OVATITUEN
OTACIUWY KUUATWY otnv emdAavela, HE amOTEAECHA va PNV elval
MPoBAEYIUN N popdn TG €AelBepng emPAVELOG KOL OL QTIWAELEG
EVEPYELQG.

Oplopéva amo ta mio mavw npoPAnuata dtacadnvilovral Ue TNV epopuoyr Tou
0KOAOUBEL.

Alatopn
ooy evépyiae  ENEYXOU

v
\ﬁr ATTWAEIES UDP.
I /‘f \‘\ \’G\)\mg

(B) Hma KAion

IxAna 4.8 MetdfBaon amnd unokplowun og umepkpiolun pon (a) kat avtiotpoda (B)

BeBaiwg dev elval mavra duvatod, va anodeuxbel n UTEPKPLOLUN PON OTOUG
aywyoug amoxéteuoncg kal wdlaitepa otoug aywyols opppiwv. Otav ouwg ot
aywyoli oxedlalovral pe umepkpion pon, ot uSpauAlkol urtohoylopol Ba mpEmel
va eival oAU mo Aentopepetakol. Etol Ba npénel va umtoAoyiletal kat va oxedla-
{eTaL n unKotoun TNG eAelBepPNG eMLdAVELAG PONG KaL TNG YPOUUNG evEpyeLag. Ot
oUHBOoAEC Ba mpémel va oxedlalovtal e HeyoAUTEPN IPOCOXN, EVW Ba TTPEMEL va
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gvromnilovtol ol B€0elg TWV USPAUALKWY OAPATWY Kal va evioxUovtal oL aywyol
OTLG B£0ELG QUTEC.

Edappoyn 4.16
Mota mpoPArpata propel va untdpéouv otov aywyod the epappoync 4.15;

NUon: Avakedalalwvovtog ta amotedéopata thg edpapuoyns 4.15, éxoupe:
stapetpoc D = 80 cm, khion J = 6%, mapox Q = 2.00 m’/s, B&aOoc porg
(opotopopdo) y = 0.56 m, taxutnta V = 5.30 m/s, aplBuog Froude Fr = 2.37,
U og KLVNTIKNG evépyelag h, = 1.43 m, elbLkr evépyela Hy = 1.99 m, Kal KploLlpo
Babog y.=0.77m.

Kat’ apxag, omwg éxet emonuavoesl kat AAAeg GpopEG n peyaAn taxutnta Umopet
va TipokaAéoel Swafpwon Tou aywyol. ESw OSuwg Ba  aoxohnBoupe
TEPLOCOTEPO HE Ta TPoPARUaTa Tou dnuoupyel To auénuévo UYPog KVNTIKAG
evépyelag. Onwg daivetal oto 2x. 4.9, n ypauun evépyelag Bpioketal og UYPog
1.99 m navw amnd tov ubuéva. Etol av to Babocg enixwong eivat r.x. 1.00 m, n
TO GUVOALKO BABog amod tov mubuéva tou aywyou 1.80 m, n YpOUU EVEPYELAC
Ba PBploketal mMAvVW Ao TO KATACTPWUO TOU SpOpoU. AUTO onuaivel OTL Ta
akaBapta StabEtouv TNV evépyela va xuBouv £€w mpog to SpOUOo, av UTApEEL
kamota 0606¢ Sladuyng. Tétowa 060 Sladuyng Umopel va amoTeAécel €vag
Seutepelwy N TPLTELWV AyWYOC ToU CUPPBAANEL oTOV UTO £€€Taon mpwTelovTa

aywyo.
oupBoA,r’] (gngéuovra aupBo)\,r’] q')rggéuowa
aywyou cm aywyou cm
. (owotm TornoBgman) . (AaBog TomnobEétnan)
YPAUun evépyeiag) YPouuN evépyeiag
KATATTOLNA Bodin, KITAOTP WL Bpdiioy
R J_r (RSt F\W
s L Z 7 4
2 /{ nl_rl:_ Ppedro { ppedmno
Wz 4 7 arldcnuo
%“‘%C\\ —
fo =1 I
ﬁ : A | : |
> I I
2 4 | 77 — |
% P 2nsassag W% P 2eassanas

Ixnna 4.9 ZupPoln tpltevovia aywyol akabdptwv tng edpapuoyng 4.16, ot
npwtelovta aywyo e untepkpiown pon: (a) cwotn popdwon, (B) Aavbacpévn
nopdwon.

310 IxAua 4.9 spdaviletal pla mepimtwon cupBoAng evog tpitelovta aywyoul
Slapétpou 20 cm pe pikpn mapoxn (m.x. 2 L/s) T€tola WoTe MPAKTIKA va 1NV
nipokaAel petafoAr oTig KaTdvtn cuVORKEG pongG. Av n popdwan Tng cUUBOANG
yivel onwg oto Xx. 4.9.a, mou €ival Kal to cwotod, dnAadn pe edappoyr) Tou
TMPAKTIKOU Kavova taltiong twv avtuywv (BA. evotnta 4.14), tote dev Ba
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unapéel mpoPAnua, dedopévou otL n Slatoun £€6dou Tou TpLteliovta aywyou
Bploketal €€w armo tn por] Tou MpwTeVOVTA aywyou.

Av Opw¢g (eodpalpéva) dev edbapuootel o kKavovag autdg, onwe oto 2x.4.9.8, n
€KkPBoAr Tou tpLtevovta aywyou pmopel va gival BuBilopévn otnv kupla por|. Ag
ONUELWOBEL OTL N popdwon auth evvoel Tn dnuloupyla OTACLUWY KUPATWY OTNV
kUpLa porj, Tou KaBLoTd akopa Lo mbavo to evéexouevo va ival BuBlopévn n
€€060¢ TOUu TpLtElOVTA aywyou. X auTh Tn TEepimTwon OQwG n pory otov
Tpltevovta aywyo Oa petaPAnbel oe pory umd mieon, Kal Ba avriotpadel n
katevBuvon tnG. Ta Tpog Ta avavin Gpedtia Tou TPLTelovTa aywyou Kal Ta
dpeadtia Twv WLWTIkwy cuvdéoewv Ba anoteAéocouv ToTe onpeia Sle€ddou TG
avtiotpodng pong. Ag onpelwBel OtL n TomoBETnon Tou aywyol OE TILo HEYAAO
BaBog (rm.x. 2.00 + 0.80 m) e€aleidel Tov kivbuvo va xuBolv ta akdBapta oto
o600Tpwpa, ald OxL Kat Tov Kivbuvo va Byouv amod to GpPeATIA TWV OTILTLWY,
Ta omoia Bplokovtal og oTABUEG XOUNAOTEPEG TOU 0600TPW LATOC.

4.17 Avopolopopodn pon Baduiaiag petaBoArg

Otav Katd Unkog evog aywyou cuppaivouv HeTaBOAEG, OTA XAPAKTNPLOTIKA TNG
pong, onw¢ oto Pabog pong Kol otnv TaxutnTta, N pon eival avopolopopdn. Ot
MeTaBoAEC auTeg odelhovtal Katd kavova og aAlayEG TnG SLatoung, Tng KAlong n
™¢ TtpaxlTNTAg Tou aywyou. 2to Ixnua 4.8 Olvovtal mnopadeiypata
avopolopopdng pong. Ol KOUMUAEC TPoodeUTIKAG HeTABaong amd TNV
UTIOKPLOLUN pon amoTeAOUV Lo TIEPLITTWON aVoUOoLOUop@n¢ ponc Badutaiag ueta-
BoAnc (Zx. 4.8.a), evw TO USPAUALKO GApa (Zx. 4.8.8) meplypddetal pe Tov 6po
QVOLOLOUOP PN pon TaxElaG UETABOANC.

Itnv evotnta autr Sivovtol oplopéva otolxela ywa tn pon Padulaiag
METABOANG, evw ylo TN por toaxelag petofoAng, (kabwe kat ylo Sle€odikotepn
avaluon tng pong Padulalog petaBoAng) o avayvwotng MOPATIEUMETOL OTOUG
Chow (1959), Noutcomoulo (1976) kat Anuntpiou (1990).

Ot KoumUAeg petaBoAng Tng eAslBepng eMIPAVELOC KATA KOG EVOG aywyou,
oTnV MEpMTWOon TNG avouoldopopdng pong Badbutaiog petaBoAng Slakpivovrtal o
KOUTTUAEC uTtepUPWONG, OTLG OTIoleG Mapatnpeitat avénon tou BabBoug pong mpog
TOL KATAVTN KoL KOUIMUAEG KOTAMTWONG, OTILC OmMoleg mopatnpeital pelwon tou
Baboug pong. Ito IxNnua 4.10 Sivovtol oL TO KOWEG HOPPEC KOUMUAWY
oavopolopopdng pong. Edikotepa ol KOUMUAEG Tou 2X. 4.10.00 avtloTolXoUV Of
Amo KAlon muBuéva tou aywyou (umokplolun) kal xapoktnpilovtal pe TO
oUpBoAo M (amd to ayyAlko mild) evw autég tou Zx. 4.10. avilotolyouv o€
€vtovn kAlon tou aywyou (umepkpiolun) kot xapaktnpilovtal pe to cUuPoro S
(oo To ayyAWKo steep).

OL TIO TUTIKEC TMEPUTTWOELS €UPAVIONG TWV KAUMUAWY outwv €elval ot
oKOAOUOEC:

M1: nrudtepn Katavtn KALon f ekpor| o€ AAAO aywyo 1 TAULEUTHPA LE Y > Yo,
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M2: 1o £vtovn Katavtn KAlon N ekpor] o€ GAAO aywyo N TOULEUTAPO LE ¥ < Yo,
1 eAeVBepn TTwon,

M3: pon KAtw amod Bupodpaypo A LETA Ao €viovn avavtn KAlon (n KoumuAn
akoAouBeitat and uSpaulikd GApa),

S1: pon Hetd amod uSpauAlkd alpa og évtovn kAlon, Aoyw ouvBnkwv uPnAng
otabung katavtn (mx. Ama kAlon katavin aywyol I €Kpor o€
TAULEUTAPA HE Y > Vo ),

S2: nmotepn KAlon avavtn,

S3: mo évrovn kAion avavin n pon KAtw amd Bupodpayua o uTEPKpLoLuN
KAlon.

Ot kapumUAeG TnG avopolopopdng pong Badulaiog petafoing SEmovrtal amo T

vevikn dladopikn e€lowon:

dy  J-i

dx QB (4.66)

OTIOU 1 KALON eVEpYELAG i TTPOKUTITEL Ao TNV €€icwan Tou Manning:

(n anvz_ nY nQ’ 167
= E RY3 E AZRA3 (4.67)
KOLL TOL YEWUETPLKA XAUPAKTNPLOTIKA B, A KalL R gival cuvaptroelg tou Baboug y.
H (4.66) TMpOKUTITEL pe Tapaywylon g H = z+y+V?/2g wg mpog X, Kat
avtikataotaon twv i = —0H/dx, J = —0z/3x KaL tng
olv?/2g) By

= 4.68
ox gA® Ox (4.68)

TG aplBuNTIkEG edappoyEg, avti Tng (4.66) xpnoldomoleitatl n ooduvapun
eflowon

d(y +V? /Zg)

=J—i 4.69
” (4.69)

2tn uEBodo tNG PrAua mpog Brpa oAokAnpwong, n (4.69) ypddetal unod popodn
TMENEPACUEVWY Sladopwy, KAl oTnv nepinmtwon mou edappdletal ya yvwotd
opla OAOKANpwWONG y1 KaL y, Slvel

Ay+Vv? /2
AX:XZ—XI:M (4.70)

J—i
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Pewpeitat ot A(y+V2/2f)= (y+V2/2f)2—(y+V2/2f)1 KOl

f=(1/2)(i2 +i1). H pébobdog tng Bnua mpo¢ Brua oplBuntikng oAoKANPwong
Slaoadnviletal pe TG ehapUoyEG TOU akoAouBoUv.

i ) ERRRRRAIANEN NN NN
KAlon J<J, SRS

KAon J>J,

IxAHA 4.10 TurikéG popdEC KAUTUAWY eAeUBepng emidAvelag avopolopopdng pong
BaBuiaioag petaPolnc (a) oe umokploln kAlon kat (B) og umepkpiolun kAion

Edapuoyn 4.17.a
No Bpebel To pUAKOG OTO OMOLO AVOMTUCGOETOL N KOUMUAN M2 avavtn tou
dpeatiov oto IxNua 4.6.5 (edbapuoyn 4.14.a).
Nuon: Avakedalaiwwvovtag tn Avon tng epappoyng 4.14.a, ylo tov avavin
aywyd éxoupe: J = 5.2 km, D = 80 cm, Q = 0.5 m’/s kat n = 0.013. Ta
XOPOKTNPLOTIKA TNG OpoLOpopdnG porg eival y = 0.47 m, V = 1.64 m/s kal Hy =
0.61 m. E€ aA\ovu eival

§=512 Q*/(gD°) =512 x 0.5° / (9.81 x 0.8°) = 39.8,
omnote anod tnv (4.57) npokurmtel I, = 3.277 kat y/D = 0.53 ] y. = 0.43 m, evw

A, =(3.277 —sin3.277) x 0.8° / 8 =0.273 m’,

V.=0.5/0.273 = 1.83 m/s.
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H kplowun ldLkn evépyela givat:

Hoe = 0.43 +1.83%/(2 x 9.81) = 0.60 m.
Emavepyxopevol oto IxApo 4.6.p popdpwvoupe tnv eflowon evépyelag oOTLC
Slatopég e€660u Kkal eLl06S0U TOU PPeATIOU, KOl EXOUE:

(H0)2 + h'l' = (Ho)l + AZ I"] 0.69 + 0.03 = (Ho)l + 0.20
A (Hop)1 = 0.52 m. Opwcg n eldikr| evépyela otn Slatopr] e€6dou Sev umopel va
eival pikpotepn amod tnv Kpiown el8ikn evépyeta (BA. Xx. 4.7), dpa otn Statoun
€€66ou Ba eival (Hg); = H. = 0.60 m kat yg = y. = 0.43 m. EToL n KapunuAn M2 Ba
avarntuyxfel mAnpwg, pe epdavion kpiowwou BaBoug otn Statoun €€66ou.
INUELWVETAL OTL OV TIPOEKUTTE (Hy); > H. &ev Ba gudavilovtav kpicipo Babog
otn Slatopun €€68ou, aAAd Ba avamtiooovtav Povo éva PEPOG TNG KAUTTUANG
M2.

AOYw TNG MIKPAG peTtaBolng tou Bdaboucg amo y = 0.47 moe y = 043 m, o
UTIOAOYLOHOG TOU MAKOUG OTO OTolo avamtUooeTal f KAUTUAn M2 pmopel va
YIVEL pE pLa povo edappoyn g (4.66). EToL €xoupe

A(y+V/2g) = 0.60 — 0.61 =—0.01 m.

H kAion evépyelag otn Siatour] opoldopopdou Baboug sival mpodavwg i; =
0.0052 evw yia tn Statopn Kpiolpou Baboug €xoupe 8. = 3.277,

R, =(1-sin3.277/3.277) x 0.8/4 = 0.208 m,
n/ng=1.242,
omnote n (4.67) divel
i, =(1.242)* x 0.013* x 1.83° / 0.208
Kata cuvénela n péon kAion sivad:
i = (i1+iy)/2 = 0.0062
kol n dtadopa
J—i =0.0052 - 0.0062 = —0.0010.
Apa Ax = (-0.01) / (~0.0010) = 10 m.

3 =0.0071.

Edapuoyn 4.17.8
Aywyoc opuBpiwv Stapétpou 1.50 m kal kAiong 1 m/km ekBdaAleL eAelBepa o€
VBATOPEL A, HETaBEPOVTAC TTAPOXH 1.3 M>/s. ZNTOUVTAL OL GUVTETAYMEVEC TNC
KOUMUANG TNG €AelBepng emiddvelag TG PONG avavtn tng eKPoAng tou
aywyoUl. Na BswpnBetl petaBAntn tpaxvtnta pe ny = 0.013.
NUon: a. YToAoyLlouog xapaKkTnpLOTIKWY OUOLOUOPPNGE PONC

Qo = (3.14/4°°) x (1/0.013) x 1.5%”° x 0.0017* = 2.23 m%/s,

Q/Q, =0.58, y/D =0.62
kaLy = 0.93 m. E¢ aA\ou

V/V,=0.89,

Vo = (1/0.013) x (1.5/4)”* x 0.001Y% = 1.26 m/s
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kot V=1.13 m/s.

8. YrmoAoyLouog xapaktnpLoTikwy Kpiotung pong
£§=512Q%/(gD’) =512 x 1.3°/ (9.81 x 1.5°) = 11.62,

onote U, = 2.685, y./D = 0.387 kot y. = 0.58 m. E€ d\\ou
A, =(2.685—5in2.685) x 1.5° / 8 =0.631 m’

katV.=1.3/0.631=2.06 m/s.

V. FEVIKA YopaKTNPLOTIKO KOUTTUANG QVOUOLOUOPPNC PONG

Emeldn yp > y. N pon elval umokplown Kal Katd cuvénmela Oa oxnuatiotel
KQUTIUAN Katantwong M2. H kaumUAn auth Ba Eekva amd Babog y = 0.93 m Kkat
Ba kataAnyel, otnv eAeUBepn ekPoln, o Babog y. = 0.58 m.

8. YmoAoyLouog cuvtetayuévwy kaumuAng M2

O UTIOAOYLOMOG YIVETAL MOPOKATW OE TILVAKOTIOLNUEVN Hopdr), XWPLS bLaitepeg
SuoKoMieg. To GUVOALKO HUNKOG OTO OTIOLO ETEKTEIVETOL N KAUTTUAN €ival 523 m.
Jtnv paén eival aniBavo va dotiBetal éva 1000 PEYGAO UAKOG, GTO OTOLo val
un ocupBaivel kapld petaBoln tng mapoxns, tNg Slatopng n g kAlong. EtoL n
olokAnpwaon t™¢ KaumuAng Ba otapatriosl oto SlatBépevo URKog, PEXPL TNV
€MOUEVN aAAayr TwV TIOPATMAVW XOPOKTNPLOTIKWY (T.X. OTO €MOUEVO dpeATLO
oupBoANG), Kal KaTd cuvETeLa To opolopopdo Baboc dev Ba emiteuyBel mote.

SNUELWVETAL OTL OTNV TIPAYMOTIKOTNTO TO Kpiolwo Babog dev eudaviletal
akplBwg otn Statoun €66ou, al\a os andotacn nepinou 4y, = 2.3 m avavn,
OTOTE Ol CUVIETAYMEVEG X Tou umtoAoyilovtal otov Mivaka 4.6 £X0uV WG
adetnpia autn t Béon.



Nivakag 4.6 Yrohoylopdg kapmuAng katdantwong M2 (epoapuoyn 4.17.B).

y v 9 AA RRe A RV, Y nimg fxagt Txio? (-)10° A(H‘/Zj Mo x
2g 29
(1) (2) (3 (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

0.58 0.387 2.684 0.356 0.836 0.631 0.313 2.061 0.796 1.273 5474 0
4.892 -3.892 0.008 2.06

0.63 0.420 2.820 0.399 0.888 0.704 0.333 1.836 0.804 1.268 4.310 2.06
3.669 -2.669 0.018 6.74

0.68 0.453 2955 0.441 0.937 0.779 0351 1.669 0.822 1.262 3.028 8.80
2.681 -1.681 0.026 15.47

0.73 0.487 3.088 0.483 0.983 0.854 0.369 1.523 0.848 1.255 2.333 24.27
2.088 -1.088 0.032 29.43

0.78 0.520 3.222 0.525 1.025 0.929 0.384 1.400 0.880 1.246 1.842 53.70
1.659 —-0.659 0.036 54.63

0.83 0.553 3.355 0.568 1.063 1.003 0.399 1.296 0.916 1.236 1.476 108.33
1.370 -0.370 0.038 102.84

0.88 0.587 3.490 0.610 1.098 1.078 0.412 1.206 0.954 1.225 1.263 211.17
1.132 -0.132 0.041 311.79

0.93 0.620 3.626 0.651 1.128 1.151 0.423 1.129 0.995 1.214 1.000 522.96

MNapatnpnoslg

JtAAn 1:  BaBn amd 1o kpiowwo Babog (0.58 m) péxpt to opoldpopdo (0.93 m) tAn 10:  Amo oxéon (4.32)

JtAAn 2:  (2t.1)/(1.50 m) YtAAn 11: Amo oxéon (4.67)

31.3,4,5: Ano oxéoelg Nivaka 4.2 YtAAN 12: Mé£cog 6pog TwV SLadoXIKWV TLUWYV TG (2T, 11)

STAAN 6: (2T, 4) x Ag, 010U Ag = 3.14 x 1.5*/4 = 1.767 m’ YtiAn 13: J—(2t. 12) 6mou J = 0.001

JTAAN 7:  (2T.5) x Ry, 0mou Ry =1.5/4.0=0.375m StAAN 14:  Awadopd Sladoxkwy TLHwv TG (2T. 9)

STAAN 8:  Q/(3t. 6) drou Q=1.3 m’/s STAAN 15: (3t 14) / (3t 15)

tAn 9: (3t. 1) + (3t. 8)° / (2 x 9.81) STAAN 16:  ABPOLOTIKEG TLLEG TNG (2T. 15)







KepaAaio 5 Npooopoiwon Asttoupyiog Siktiwv opppiwv

5.1 Mevika

Onwc avadépbnke oto mponyouevo Kepdalalo, n por ota diKTua AmoXETEUCNC
glvat pun poviun, dnAadn ta XopoKTNPLOTIKA TNG LeTaBaAAovtal oTto Xpovo. Ouwg,
yla T 8100TacloAdynon Twv aywywv Yivetal n mopadoxn Hoviung pong, kat ot
umoAoylopol yivovtal yla TIG ouvOnKeg ayung, SnAadn yla TN OTLYUR ToU n
napoxn elval péylotn. Eival mpodavég ot auty n  peBodoloyia  eival
TIPOCEYYLOTIKN Kal SV lval KATAAANAN yLa TNV apakoAolBnaon tng e€EALENG TwV
XOPAKTNPLOTIKWY PONG OE TPAYUATIKO N L8eatd Xpovo. Idaitepa yla ta Siktua
ouBplwv, n avaykn mapakoAouBnong NG €&EAENG evog TANUMUPLKOU
dalwvopévou, TPAyUATIKOU 1 UTOBeTikoU, emBAAAeL TNV ovamtuén  Kal
xpnotuomnoinon aAAwv pebodoloylwy, ou otnpilovtal oTLG EELOWOELG N LOVLUNG
pong. OL peBodoloyieg mou emAUouv TIOAUTIAOKEG £€lowoelg og €va SlKTuo pe
TOAUTIAOKN TOTtoAOyia, €ywvav edappOCIHEG Ta TeEAeuTaila xpovia xapn otnv
avamtuén g mAnpodopikng. Etol avamtuxbnkav oAokKANpwHEVA HOVTIEAQ
npocopoiwong Siktvwv opPpiwv, Tou, adou Tpodpodotnbolv pe ta Sedopéva
ToToAoylaG Kol YEWUETPlAG TOU SIKTUOU KOl TA XWPOXPOVIKA Sedopéva Tng
€€EAENG LLOG OUYKEKPLUEVNG KaTalyldag, €€Ayouv TN XWPOXPOVLKN €EEALEN TwV
XOPAKTNPLOTIKWY PONC OTo oUVOAo tou &ilktuou oufpiwv. Ta HoOVIEAQ auTd
amoteAoVv cuvbuaopd udpoloyiag kal USpaUALKAC, Ue aflomoinon Kol TG
TIANPOodOPLKAC.

210 KedpaAato auto Sivovtal MePIANTTIKA oL USPAUALKEC KAl USPOAOYIKEC OPXEC
Kot eflowoelg, otig omnoieg Baaoilovral ol péBodol mpooopoiwong, kabwg Kal ot
TPOTOL EMIAUONG TWV EELOWOEWV AUTWV.

Ta oUyxpova HOVIEAQ Tipocopoiwong OWKTUwvV opPpilwv KAAUTTOUV TIG
0KOAOUBEG OKOTILUOTNTEC:

e Mn oupPatikdoe oxedblaopog SkTuwWV, TIOU UTOKABLOTA Tov KAOOLKO
oxeblaopd (tng opBoloywkng peBOdou), OSivovtag TO  PEOALOTIKA



102 KepadaAato 5 [Mpooouoiwaon Asttoupyiac Siktuwv ouBpiwv

anoteAéopata, Wlaitepa os peyaha Siktua mou xapaktnpilovtal amd
ONUAVTLKO OYKO amoBrkeuong.

e BeAtiotonoinon oxedlacpol SIKTUwWV.

e ‘EAeyyxo¢ tnG Asttoupyiag SIKTUwY KATw amd Stadopa oevapla Katalyidwv,
Olaitepa XpAowog yla tnv TmopakoAouBnon Tng oupmepLdbopdas Tou
SIKTUOU KATW amo ouvOnkeg uSpaulikng ¢optiong Sucpevéotepeg (dnAadn
OTIOVLOTEPEC) TWV oUVONKWV oxedlacuou.

e BeAtiotomoinon tng Asttoupylag SIKTUWY, 0€ MEPIMTWON mou €XEL €vvola N
BeAtlotomoinon (my. av meplhapPdavouv  SefauevéC avAOXEONG HE
Bupodpayuata, aviAlootaola, fj AAEG CUOKEUEC EAEyXOU)

e [pocopoiwon TNG HMETABOAAG TWV TOLOTIKWY XOPAKTNPELOTIKWY TWV
ouBplwV (OUYKEVTPWOELG PUTIWV KTA.).

OL pé€Bodol Tou KATA KOVOVO XPNOLUOTOLoUVTAL Yl TNV TPOCOUOLWon TNg
Aettoupyiag SIKTUWV opPpiwv lval CUYKEVTIPWTLKA OL aKOAOUBEG:

1. Emwpavelakn pon
Kupilwg xpnotpomolouvtal uSpoAoylkA HOVTEAQ BpoXNG-amoppong, Tmou
nepAappavouv kal SLadlkaoieg EKTILNONG TWV USPOAOYIKWY ATIWAELWV.
IMAVLOTEPO XPNOLUOTOLOUVTAL Kal USPAUALKEC HEBOSOL N HOVIUNG PONG
KOlL LOVO yLa ETILPAVELEG ARG YEWHETPLAG (T1.X. eMinedeg eKTAOELS).

2. Por ue eAeUBepn eMipaAveLX OE aywyouUs
Xpnotuomnotovvtal povtéAa Vo TUTWV:
e USpauAka povtéha bSLodsuong MANUUUpwY Paclopéva o oplb-
MNTKEG peBOBouC emiluong Twv Sladoplkwy EELCWOEWY N LOVLUNG
PONG, Kail
e Uudpoloyika poviéda Sl6dsuong MANUUUPWY PACLOUEVA GE EVVOL-
oAoyIKEG (conceptual) ueBddoug (m.x. Muskingum).

3. Porj unto rtieon o€ aywyoug
H pon umo mieon epdaviletal 6tav ot aywyoli uneppoptwOoulv, KATW Ao
TANUUUPLKEG ouvOnkeg Suouevéotepeg Twv ouvBnkwv oxedlaopou. O
TIECELG TTOU avamtuooovtal ival BEPata pukpeg (L. 1 m). Katd cuvénela
TOL LOVTEAQ N LOVIUNG PONC O KAELOTOUG aywyou¢, Baolopéva oth Bewpia
NG QOUMIIESTNG UYPNG OTAANG €lval emopkn yla tnv meplypadn Tou
dawvopévou.



5.2 levikég e€lowaoelg un uoviunc porng Ue eAsUdepn entpavela 103

5.2 MeVIKEG EELOWOELG [IN MOVLUNG PONG LE EAEVOEPN eMLpavELQ

5.2.1 Fevika — ZupfoAiopoi

To mpoPAnua tng Oiédevong utag mAnuuupag, dnAadn to TPOPBANUA TNG
HaBNnUaTIKAG avamapaoctaong tng eEEALENG evog MANUUUPLIKOU GALVOUEVOU OTO
XWPO KOL TO XPOVO, OTNV TIAELOVOTNTA TWV TEPUITWOEWV TEPLYpAdETAL
LKOVOTIOLNTLKA amo TIG SladoplkéC €ELOWOELS LOVOSLAOTATNG KN HOVLUNG PONG
BaBulaiag petaBoAng oe avolytoug aywyous (Saint Venant). Ot elOWOELG QUTEG
avaAvovtal ota enopeva edadla.

MAeupikA giopon, r

V2i2g |
y Q. Q+HEQIoXAX .,
y+©ylox)Ax
Ax

IxAna 5.1 Enenynuatikd okapipnua yla to Heyedn TG KN KOVLUNG PONG OE OVOLXTOUG
aywyoucg.

Mapoakdtw O&ivovtal OUYKEVIPWTIKA TO HeyEOn kot ta oUPPoAa Tmou
XPNOoLUoTIoloUVTaL OTNV avaAucn Tou emakolouBel, ta omoia emefnyolvral Kot
oto Ixnua 5.1. Mpodavwg, adol n pon eival pun HOVIUN Kol Pe €AelBepn
embAveld, OAa TO YEWUETPLKA Kol USPAUAIKA UEYEBN elvol CuvapPTAOEL TOU
XPOVOU KOl TOU Xwpou (B€ong TnG SLATOUNC KATA UAKOC TOU aywyou).

X: 0 mapAaAAnAog pe Tnv kKUpLa SLleBuvaon TG Porg AEoVaG CUVTETAYLE-
VWV

t: 0 XpOvOog

z(x): To uOUETPO TUBUEVA

y(x,t): Tto Bdbog pong

V(x,t): n péon taxvtnta katd tn SievBuvaon x (oL GAAEG CUVIOTWOEG TNC
ToxutnTag Bewpouvtal UNSEVIKEG)

A(x,t): nemudpavela TG uypNC SLATOUNG

B(x,t): TO MAATOC TNG SLatopng otnv eAeUBepn enidavela

Yml(x,t): Tto USPAUALKO BdBOG (v = A/B)

Q(x,t): nmapoxn TG uypng Slatoung
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r(x,t):  n mMAeupLkn lopon (mapoyn ava povada HAKoug)

H(x,t): oAwo Uog evépyetag (H = z+p/y+V?/2g, dmou p n mtieon, y To €181
Bapog tou vepoU Kal g n emitayuven BapltnTog Yo por UE
eAelBepn enidavela pfy = y)

Fr(x,t): o apBuog Froude (Fr=V/ (gym)

J(x): n kAlon tou ruOuéva (J = dz/dx)

i(x,t):  nkAion tplBwv (i = To/yYR, OTOU Ty N CUPTIKA TAON Ttpoadlopiletal
TL.X. OO TN oxéon Manning)

1/2)

5.2.2 H eficwon ouvéxelog

H npwtn eflowaon mou XpnoLUomoLEiTaL yla TNV avaAuon TG KN KOVLUNG PONG o€
avolytoug aywyoulg eival n e€lowon ouvéxelag. Me tn BonBela tou Ixnuartog 5.1
N e€lowaon CUVEXELOG yLa TO TUNHa Ax ypddeTal

oS 0
—=Q—(Q+—QAx]+r (5.1)
ot ox

OTIou S 0 OyKOo¢ Tou TtepAapBavetal PeTaty Twv dVo Slatopwy. O OYKOG QUTOC
elvatl S = AAx Kal KOTA CUVETELX META TIG TIpAgelg n (5.1) maipvel v akoloubn

TeAkn popdr
0A 0Q
L

- — 5.2
ot ox d (5.2)

H (5.2), otnv omoia to Baolkd péyeBocg sival n mapoxr, AEYETal Kal cuVTNPNTLKA
(conservative) popdn tng e€lowong ouvéxelag. Mo dAAn wooduvapn popdn Ing,
otnv omola To BAB0G PoNG KAl N TOXUTNTO £XOUV AVILKOTAOTACEL TNV €MLbAveLa
KoL TNV apoxn, lval n akoAoudn

0 0 oV

YDy (5.3)

ot ox ox B

Me ohokAnpwon w¢ mpog x tng Stadopikng e€iowong (5.2) petagu Svo

Statopwv 1 (avavtn) kat 2 (katavtn), mpokUmTeL n akoAoubn popdr tng e€lowaong
OUVEXELOG:

950) _y)—qpe)+R(e) (5.4)
dt

omou [(t) n mapoxn ewopong, dnAadn n mapoxn otnv avavtn dwatoun 1, Q(t) n

mapoxn ekpong, dnAadn n mapoxn otnv katravin Statoun 2, S(t) 0 CUVOALKOG

amoBnkeupEVog Oyko¢ vepol oto Tunua AB, kat R(t) n ouvoAwn mapoxn

TAEUPLKAG EL0PONC oTo TuNUa 1-2. Ta duo tedeutaio peyedn opilovtal amo Tig

OXEOELG
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S(t)= j Ax,t)dx (5.5)

X1

R(t)= Jgr(x,t) dx (5.6)

X1

5.2.3 H efiowon opung N duvauikn e§icwon

TNV MePUMTWON TNG KN MOVLUNG PONG OL amMWAELEG evEpYelag odellovtal oTLg
pBeg (hy), aMa kat otnv emtaxvvon (hy). Ma tov Oyko avadopdg mou
avadepetal oto pAkog Ax, oL TPWTeG elvat hy=ilAx kat oL TeAeutaieg
h, = (1/g) (0V/dt) Ax. Katd ouvénela n peTaBolr TG EVEPYELAG KOTA HUAKOG TOU Ax
elvai

2
a_Hzi z+y+v— :—i—a—v (57)
ox  Ox

o’ OmMou TPOKUMTEL n akOAouBn dwadopikn eflowon, yvwotn wg Suvouikn
elowon N e€lowon opung:

1oV Vov

—a—+—a—+@=1—i (5.8)

got gox ox

Me auoTnpOTEPO TPOTIO N TTAPAYWYH TNG MAPATAVW £¢l0WONG TIPOKUTITEL Ao

™V apxn tng datrnpnong tng opung (BA. kelpeva USPOAUALKAG AVOLXTWVY AyWYwV,
T.X. XplotodoUAou, 1977, Henderson, 1966). H mapandavw eflowon pmnopei va
Bewpnbel OTL AVIUTPOOWTEVEL TNV LOOPPOTIO TwV 0KOAOUBwv peyeBwy,
ekppaopEVWY ava povada Bapouc:

e Suvapewv Baputntag (6pogJ),

e Suvapewv TpIBng (6pog i),

Sladopadg duvapewy micong (6pog dy/dx),
petaBeTikA¢ emttdyuvong (6pog (V/g)(0V/dx)), kat
e TOTILKAG emLt@yuvoncg (6pog (1/g)(0V/at)).

Av otnv (5.8) mapalelpBel 0 6pOC TN TOTUKAG MLTAYUVONG, SNAAdH 0 PWTOC
0po¢ TOU TPWTIOU WHEAOULG, TOTE TmpokUMTIEL n  Sladopikn efiowon NG
avopoLlopopdng Hovipng pong (E€lowaon 4.69). Av mopaAeldpBouv Kat oL utoAourot
0poL TOU TPWToU HEAOUG TOTE N (5.8) Maipvel tnv amdovotatn popdn i = J, mou
Tautiletal pe tnv eflowon evépyelag yLa LoviUn opoldopopdn por). Itnv teAevtaia
TEPUTTWON TPOKUTITEL LOVOCGALOVTN OXECN OTABUNG - MAPOXAG oToV aywyo. H pon
TIOU Xapaktnplletal and apeAnTEOUC OPOUG TOU TIPWTOU HEAOUG Elval yvwoTn Ue
TOV OpO KIVNUATIKO KUUQ, EVW N POK OTNV omola €lval ONUAVTIKOG LOVO 0 OPOG
¢ Stadopag Suvapewy Tieon xapaktneilletal wg kupa dtayuong.
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Itnv e€lowon (5.8) Bewpeltal OTL n TTAEUPLKN ELOPOIN| I ELCEPXETOL OTOV Aywyo
pe katevBuvon kAaBetn otnv KUpLa dlevBuvon pong, Kal €tol Sev emnpedlel TNV
opun Kata x. Av OUWE N EL0POH MPaYHOTOTOLETaL Pe Tuxala dtevBuvon, £xovtog
toxutnta W pe ouvictwoa mapdAAnAn mpog Tnv Kupla pory W,, n Sduvauikn
eflowon ypadetat (Raudkivi, 1979)

16V VoV oy Wr
St — =

J—i (5.9)
got gox oOx gA

H ouvtnpntikn popdn tg Suvapikng e€iocwaong, otnv omola avti tng TaxuTnTag
geudaviletal n napoyn, eival n akdAoudn, looduvaun pe tnv (5.8) (Dooge, 1986):

10Q 2Qa2oQ ,\OA .
——t——+4y \1-Fr' ) —=A(- 5.10
g ot gA Ox ym( ' )6)( U= (5:10)

5.3 MevikEG EELOWOELG N HOVLUNG PO G UTIO TILEDT YLOL LOUMTLECTAL PEVOTA

Me tnv mpoimnoBeon OTL To peUOTO £lval ACUUTIEDTO, OL EELOWOELS TNG N LOVLUNG
PONG Talipvouv TIOAU amAoUoTepeG eKPPACEL OTNV TEPIMTWON TWV KAELOTWV
OYyWYwV UTIO Tleon, OMOU TA YEWUETPIKA XOPAKTNPLOTIKA TNG SlaTtopng elval
otaBbepd. MpAyuHaTtl, KATA HUAKOG TOU aywyoU Tou Zxnuato¢ 5.2 n eflowon
ouvexelag (5.2) maipvel tn popdn

a_

0 5.11
ax (5.11)

n omoia urmodnAwvel OTL N mapoxn Sev elval ouvapTNOoN TOU UNKOUC OAAG HOVo
TOU Xpovou. Mpodavwg To iSLlo LoYVEL Kal yLo TV ToUTNTA.

IXAHA 5.2 Emegnynuatiko okapipnua yla ta peyédn g un HOVIUNG pong og KAELOTOUG
oywyoug

Ma tnv mepimtwon Twv KouBwv, 0mwe to GpedATio Tou IxNuartog 5.2, n eéiowon
OUVEXELOG Ttaipvel tn popdn tng (5.4), 6mou I(t) eival n mapoxn otn dlatoun
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avavtn tou ¢ppeatiov, Q(t) eival n mapoxn otn dlatour KATAvVTn Tou dpeatiouv,
R(t) eivaL n mapoxn €lopong oto ¢peatio kot S(t) o amoBnkeupévog OyKog OTO
dpeario.

Avtiotowa, n Suvauwkn etlowon (5.8) katd PNKOC TOU aywyol TOoU IXHHUATOC
5.2 maipvel Tn popdn

i S L (5.12)

H oAokAnpwon katd x tng (5.12) KaTd PAKOG TOU TUAMOTOG UETOED TwV dpeatiwv
A kal B, pe oupmepiAndn Kat Twv Tomikwyv anwAslwy, divet

L V2 L, dv
DH,g =( —AB_ +ZkABj—+ﬂ— (5.13)
Dpg 2g g dt

OToU AHpg OL OALKEG ATWAELEG EVEPYELAG METAEY TWV A Kol B, Lag Kal Dpg TO HUNKOC
Kot n Slapetpog, avtiotolya, tou TUAUATo¢ AB, f o cuvteheotng tplBwv (oxéon
Darcy-Weisbach) kat Zkas 0 0BpoLOTIKOG CUVTEAECTHG TOTUKWY OMWAELWY OTO
pnkog AB.

Emonuaivetal ott n mapamavw avaiuon Paciletol otnv  mapoadoxn
OCUUTIECTOU PEUOTOU, N omola elval emapkng ywa TNV TopakoAolBNon tng
€€EMENG TNG pong o aywyoUlG opPpiwv, aAAd OxL yla GAAEC TEPUTTWOELS MN
MOVLUNG PONC LE ONUAVTIKH TILEDT. ZTIG TEAEUTOLEG TIEPUTTWOELG XPNOLUOTIOLOUVTAL
ol €lOWOELG TNG EAAOTIKNG Bewplag (cupmieotol peuctol) ou eival TOAUTIAOKO-
tepeg. Na Tig €flowoelc autég, kabBwg Kol ylo MANPECTEPn avaAuon Twv
eflOWOEWV QOUUITIECTOU PEUCTOU, O QVAYVWOTNG TOPATEUNETAL OTOUC
Noutoomoulo (1977) kat Parmakian (1963).

5.4 Al6dguon MANUUUPWYV LE USPAUAKEG HeEBOSOUG
5.4.1 Fevika

Mo TNV MEPIMTWON TWV AVOLXTWY aywywy, N EEALEN OTO XWPO Kal TO XPOVO £VOG
TANUUUPLKOU datvopévou SLEnmeTal amo Ti¢ Stadoplkeg e€lowoelg (5.2) kat (5.10)
(74 wobduvapa tig (5.3) kat (5.8)). I cuvduUAOUO HE AUTEC XPNOLLOTOLOUVTAL KOl
pLa e€lowon TplBwv (r.X. Manning), kaBwg Kat ol eELoOWOELS TTOU cUVEEOUV PETAEY
TOUC TO YEWMETPLKA XOPAKINPLOTIKA TOUu aywyou. OL mapamdvw PBaolkég
€€lOWOELC OUVLOTOUV £va CUCTNUA U YPOUUIKWY Sladoplkwy eflOWOEWV oL
omolec 6ev eival Suvato va emAuBouv avaAUTIKA oTnv apXkn Toug popdn. Ot
pnEBodol mou €xouv avamtuyxBel yla tnv eniluor] Toug, TOU YEVIKA TieplypadovTal
LLE ToV 0po Ubpavdikég ugdodot, Bacilovtal o eite aplOUNTIKA oY UATA TIEMEPA-
OUévwy Sladopwv elte oe amAOMOLAOEL TwV £ELOWOEWY, OE TPOTO WOTE Va
embéxovral avalutiky emihuon, eite oe ouvduaopoug tTwv SUo MOPATIAVW
puebodwv.
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Anopaitntn yla Ty eniluon twv eflowoswv gival n popdwon Twv opLaKwWY
ouvOnKwv, oL omoleg SlakpivovTal o€ XPOVIKECG (APXLKEC) KOl TEPUATLKEG. TuvNBwWC
oL pwTteg ekdppalovral PE TN OUVOAKN HOVIUNG PONG O OAO TO WNAKOG TOU
TOTOHOU oto xpovo t = 0. OL 8elTepeC yla TO QVAVIN MEPOC TOU HNAKOUG
olokAnpwong (x = 0) O&wtunwvovtal pe T Hopdrl evog  yvwotoU
ubpoypadnUaToC ELOPONC, EVW Yyla TO Katavin mépag (x=L) ouvnbwg
SlLoTUTIWVOVTAL LE TN HopdN KOG YWWOTAG KAUTTUANG otabung-napoxng Q = fly).

MNa tnv oaplBuntikn emiduon twv Sladoplkwy eflowWoswv €xeL avamtuxOel
TolkAia peBodwy, mou pmopoLV va TagvopnBouv Je ToV MapaKATW TPOTO.

a) Avddoya LE TOV TO YWPOXPOVIKO kavvaBo emiluonc kat tn pHopen twv
Stapoplkwv eElCWOEWVY TTOU Ypnotuomolouv, dlakpivovtal U0 Katnyopieg
oxnUatwv emiluong: ta oxnuata otabepol opBoywvikol KavvaBou, to
omola yapaktnpilovral ano otabepd xpoviko Brpa At kol xwplko BAua Ax,
KOL T OXNUATA XOPAKINPLOTIKOU Kovvdfou. Ita teAeutaia, n mopsia
EMIAUONG TPOXWPEL KATA UAKOC TWV YXPAKTNPLOTIKWY KOUTTUAWY, OL OTIOLEG
opilovtal amo TIC OXETELG:

dx/dt =u(x,t)+c(v,t) (5.14)
dx/dt:u(x,t)—c(v,t) (5.15)

ITIC TTapamAvw £ELOWOEL To HEyeBog c(x,t) elval n taxvtnta diadoong
KULLOTOG, TIOU yLa (ikpo UPog KUpatog opiletal amod Tn oxéon

c(x,t)=1Jay,(xt) (5.16)

To TAEOVEKTNUA TNG XPNOLLOTOLNGNG TOU KAVVABOU TwV XAPOKTNPELOTIKWY
KOUMUAWY, avti Tou TumikoU kavvaPou (x,t) elval To yeyovog OTL Kotd
MNKOG TWV XOPOKTNPELOTIKWV oL Sladoplkéc eflowoelg Saint Venant
petaoxnuatilovral oe ouvnBelg Sladoplkég eflowoelg (xwplc HEPLKEG
mapaywyoug) kat eivat o gVkoAo va emtluBouyv. AvaluTikr mapoucioon
™G MEBOSOU TWV YOPOKTNPLOTIKWY YiveTal amo toug XplotodoUAou (1977),
Chow (1959) kat Henderson (1966).

B) Avadoya ue tnv teyvikn mapeuBoAng mou ypnoiuomololv Slakpivovrtol
eniong dUo tomoL oxnuAtwy entAuong: Ta pntd (explicit) kol Ta menAeypéva
(implicit) oxnuata menepacpévwy dladopwyv. ITa MpwTaA n €miluon Twv
e€lowoewv yLa KABe Xpoviko Prua mpoxwpel anod Béon oe B€on KATA LAKOG
TOU aywyou, HEXPL va KaAUPel OAO TO HMAKOG, KAl OTN OCUVEXELD N
Stadkaoila emoavolapPAveETal ylO TO EMOPEVO XPOVIKO PBrua. Ito
MeNMAeyléva oxnuota, avtiBeta, ypadovtal oL elOWOELS TEMEPACUEVWV
Sladopwv ya OA0 TO XWPOXPOVIKO KAVVAPB0o, Kol TO CUCTNUA TWV YPO-
UKWV EELOWOEWV TIOU TIPOKUTITEL EMIAUETAL TOUTOXPOVA. AVAAUTIKOTEPQ TO!
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aplBunNTIKA oxnuata eniluong mapoucialovrtal amnoé toug Dooge (1986) ka
Grijsen (1986).

OL péBobdol amlomoinong adopouv otn Sduvaulkn stiowon kat givat dvo
TUnwv:

a) MeBodbot ypauuikornoinong tng SUVAULKAG elowong T.X. HE ELCAYWYI TWV
AMOKAOEWV TWV peyeBwv otn pn poviun dlatta amo ta aviiotola Heyédn
™G Hovung dlattag, kat mapaAewn Twv opwv SeVTEPNS TALNC.

B) MéSobot Staypapnc opwv amod tnv mAnpn popdn tng dSuvapkng eficwong.
OL p£Bodol autég Baaoilovtal oTo Yyeyovog OTL OL OPOL ETILITAXUVONG (TOTILKAG
KOl HETABETIKNG) elval ocuvnBwe HIKpOTEPOL TwV i Kal J Katd SUo TALeLg
peyéBoug. H pébodog enihuong mou mpokUTTeL av moapaleldpBouv autol ot
opol eival n péBodog tou kUpatog daxuong (N avaAoyou Siayxuong, PA.
XplotobdoUAou, 1977, Chow, 1959, Chow et al., 1988, Henderson, 1966,
Dooge, 1986). Av mapoheidpBei kat o 0po¢ Sladopd¢ mieong, OMwC
avadépBnKe Kal TApAMAVW, TPOKUTITEL N HEBOSOC TOU KLVNUOTLKOU
KUHATOG.

H mAnpng avaluon twv udpaulikwyv peBodwv S10deuong Eedelyel and Toug
OTOXOUG QUTOU TOU KELWEVOU, Kal O EVOLOPEPOUEVOG OVAYVWOTNG TTOPOTTEUTTETAL
OTa OXETIKA BLBALO USPAUALKAG, HEPLKA amd Ta omola avadépbnkav mapanavw.
AvoAuTIKG Ba e€eTaotel povo n HEBOSOC TOU KLVNUOTIKOU KUPATOC, N omola eival
ocadwc amhovotepn amo TI§ AMeG USpaUALKEG ueBodoug.

5.4.2 Al68€UON KIVNUATIKOU KUMOTOG

Onwcg avadépbnke mopomdavw, n HEB0SOC TOU KVNUATIKOU KUMOTOG Xapa-
KTnpiletal amod tn oxéon i = J. Katd ouvémela n taxltnta Kal n mapoxn eivat
LOVOCHOVTEC CUVOPTHOELG TNG 0TABUNG, N LoodUvaua, TG emidaveLag:

Q(x,t)=flA(x,t)] (5.17)
Ano tnv (5.17) mpokUmrel 6Tl

0A

oQ
—=c ™

—=c(a) (5.18)

omou To pEyeBoc c(A) €xel Slaotaoelg TaxutnTag kot Sivetal and tn oxeon
dQ
clA)=—=f"' (5.19)
(=39 s1y)
Katd cuvenela n e€iowon ouvéxelag (5.2) maipvel Tn popodn
0A 0A
=—c(A)

== Zr (5.20)
ot ox
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n omola yta undevikr MAeLPLKN elopon (r = 0) €xet yevikn Auon (BA. Dooge, 1986)
A=cp(t—x/c) (5.21)

H ouvdptnon ¢ kaBopiletal anod tnv oplakr cuvenkn ywa x = 0. Epocov kabo-
plotel pe tnv (5.21) n €€€AEn tng emudavelag, n oxéon (5.17) divel tnv g€€AEN TNG
TLOPOXNG.

Ao tnv (5.21) eivat cadeég OtL To péyeBog ¢ exkdpalel Tnv TaxvtnTa Siadoaong
TOU KLVNUOTIKOU KOpatog, dedopévou OTL yla €val TapatnpnTh mou PETOKLVELTAL
TPOG TA KOTAVTN UE TaXUINTA ¢ n popdn tou kKupotog (A, Q, y) mapapével
opeTapAntTn. H toxutnta Stadoong auth sival dtadopeTikr and tnv taxluthta
Stadoong tou Suvaplkol kKUpatog mou Sivetal amod tnv (5.16) (aAAd tng dlag
Taéng pey€Bouc). To péyeBog ¢, OMWG TIPOKUTTEL QMO TN OXEON OpLopoU Tou
(5.19), o ouvduacuo pe tnv (5.17) e€aptatat and tn oxEon MApPoxnG - EMLPAVELOC
KOlL KOTAL CUVETTELOL OTTO TO OXH O TNG SLATOUNG KAL T OXE0N ANMWAELWVY TPLPAG ITou
xpnotgornoleital. Mo mapadsypa, ylio opBoywviko aywyo HeyAAou MAATOUG Kal
Xprion tng oxéonc Manning mpokumtel ¢ = (5/3)V.

Av To UéyeBog ¢ BewpnBei otaBepd, TOTE MPOKUMTEL TO AEYOUEVO YPAUULKO
KIVNUOATIKO KUUa, Tou, epOoov eV UTIAPXEL TIAEUPLKI) ELOPON, UETAKLVEITOL TTPOG
TOL KOTAVTN HE TOXUTNTA € XWPIg KapLd HeTaBOAR TOU OXAUATOC TOU. ITN YEVIKA
neplmtwon petaBAntol ¢, Onwg auto MPokUTTtel and tnv (5.19), To oxnua tou
KUpOTOG UeTOPAMETAL OTNV TMOpeia TOU MpPo¢ Ta Kotavtn, deSopévou OTL Ta
PnAOTEPQ TUAMATA TOU PEeTaKvouvtal taxUtepa. Map’ OAa autd, Kal TAAL dev
QUTOULELWVETAL N TapoXN OLXUNG oUTE TO avrtiotolyo Babog Kata tnv mopsia Tou
KUMOTOG TPOG Ta Katavtn. BeBaiwg autd avriBaivel otn ¢uaoikr MpoypaTIKOTNTA.
Elval yvwoto otL, otav 8ev UTIApXOUV MAEUPLKEC ELOPOEG, £vVa TTANUUUPLKO KUUA
gudavileTal ota KATAVIN HE XPOVIKN KaBuotépnon Kal UEWWHEVN OLxUN,
OUvOSELOUEVN Kal amd Mo PeEYaAUTepn Slaomopd, ONMwWE XOPAKTNPLOTIKA
daivetal oto Ixnua 5.3.

A votépnon

mapoxh Q,1

Kxazavn Q(t)

avévtn I(t)

—
xpdévog t

IxAHa 5.3 Turmikr elkova PETaBoARC TG HopdC eVOC TANUUUPLKOU KUHOTOG KATA TV
TIOPELQ TOU TPOG TA KATAVTH.
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H AUon (5.21), ektog amd tnv meplimtwaon mMoAU ammAng opLOKAG ouvelnkng, dev
gival dSuvato va mpoodloplotel avaAuTikd. N’ autd otnv mPaén xpnotuonolouvtal
aplounTikég uEBodol. OL TeAeuTaleg €XOUV KAl TO TAEOVEKTNUO OTL EUHECWS
€loAyouv dLAYuon oTNV MPOCEYYLOTIKN AUon Tou divouv (Grijsen, 1986), kal kotd
OUVETIELQ AVALPOUV TO BEWPNTIKO HELOVEKTNUO TNG KN QMOUELWONG TNG ALXUAC
Tou KUpatoG. Me xpnowlomoinon €vog OXNUATOG TEMEPACUEVWY Sladopwv
AUeoNG emiAuong pe otabepd XPOVLKO Kal XwpLkd kAavvopo Loodlaotacswyv At Kal
Ax avtiotolya, Baolopévo oTig tpog ta tiow Stadopeg, n (5.20) maipvel T popdn

A A - A=A 7 (5.22)
At Ax
omnou
c=c [(A,-, ja T AL )/ 2] (5.23)
7=(ff,,- +ff,,-71)/2 (5.24)

ITI¢ mapamnavw oXEoeLG ol Seilkteg i kal j Seixvouv B€on kot xpovo avtiotolya. Me
entiduon tng (5.22) wg mpog A;; maipvou e

A=A~ SOt/ DXNA, y — Ay 47O (5.25)

i, j—1
Me OSwadoxik edboappoyn TNG (5.22) MPOKUMTEL N XWPOXPOVIKN €EEALEN TNG
emupdvelag, dnAadn oL TpeEG Tou A;; ylo KABe onueio TOu XWPOXPOVIKOU
kavvapou. H e€€AIEN TNG Mapox NG MPOKUTITEL 0T CUVEXELA amnod tnv (5.17).

E€ @AAou av cupPoAicoupe e g TNV avtiotpodn cuvaptnon g f Kol Je e Thv
TIapAywyo tng, nrot:

A(x,t)=gla(x,t)] (5.26)
e(a)=j—g=g'[a] (5.27)

TOTE N e€lowon cuvEXeLaG maipvel Tnv Looduvapn pe tnv (5.20) ékdpaon

oQ oQ
—=— — 5.28
Oox e(Q) ot o ( )

Me mopOLOoLo TPOTIO OTIWE APATIAVW Talipvou e Thy €lowon dtadopwv
Q,;-Qy, Qi —Qy

=—e +r (5.29)
Ax At

omnou

e= e[(Qi—l,j +Q g4 )/2] (5.30)
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evw Tto péyebog r Sivetal and v (5.24). Me eniduon tng (5.29) wg mpog Q;;
naipvoupe

Qi,j = Qi—l,j _E(AX/At)(Qi—l,j _Qi—l,jfl )+ rix (5.31)

Me Swabdoxikn edpopuoyn tng (5.31) MPOKUTMTEL N XWPOXPOVIKN €EEALEN TNG
TIAPOXNC Ylat KAOE onUEelo TOU XWPOXPOVIKOU Kavvapou, xwplc va pecolaprost o
UTIOAOYLOUOG TNG emidavelag. H emidavela Unopel otn CUVEXELD va UTIOAOYLOTEL
ano v (5.26).

Ot (5.22) kot (5.29), mapoAo mou mpoEpxovtal anod LoodUvapeg ekDPAOELS TNG
eflowong ouveyelag, dev sival Looduvapeg. Kata ouvemnela n epappoyn tng (5.25)
(nall pe tnv (5.17)) bivel dwadopetikry Abon amnd auvtr mou &ivel n (5.31). H
televtala €xel Tnv WLOTNTA TG datipnong tng palag, yU oauto kot n (5.29)
AEyETal ouvTNPENTIKN LOPEH TNG £EL0WONG CUVEXELOG.

Itnv mpaén xpnolpomolovvral tauvtoxpova Kal n (5.25) kat n (5.31) pe tov
akoAouBo tpormo (Wanielista, 1990)

e Xpnowpomnoleitat mpwta N (5.25) kot untoAoyiletal n emibavela A;;.

e YmoAoyiletal 0T CUVEXELA N VEQ PEDN TLUN TNC ¢ (AToL € = (c[,j +¢ i )/2 ).

e Eddoov c<Ax/At (kputiplo euotdBelag Courant-Friedrichs-Lewy yia
pneBOSoUC Gpeong emiluong) n TR TTOU UTIOAOYLOTNKE YiVETAL AMOSEKTH.

e e avtiBetn mepinmtwon emavoAappAveTal 0 UTMOAOYLOUOG, OAAA HE TNV
(5.31).

Ye OTL adopd TNV emloyn Twv Pnudtwyv untoAoylopou, n BiBAoypadia Sivel
TIC akOAouBeg odnyieg, mpokelwévou va e€aodaAlotel n egvuotdbela Kal n
OUYKALON TOU aplBPNTIKOU oxnuatog (Wanielista, 1990):

L/50<Ax<L/2 (5.32)

At<t,/S (5.33)

omou L To OAkO HAKOG KaL t, 0 XpOVOoG avoSou Tou TANUUUPOYPADHLATOG ELOPONG
(yta x =0).

5.5 H ¢pUon twv udpoloyikwv peBodwv dt6dsuong MANHUVPWV

Mo oplopévn katnyopia peBodwv, oL omolec meplypddovral HeE TOV OpO
ubpoldoyikég ugédodot 5todsuanc¢ mAnuuupwv, mephappavel cadbwe amiolotepa
KOlL TTLo gUXpNoTa aplBuntika oxnuata eniluong. Ta YEVIKA XOPAKTNPLOTIKA TwV
HEBOSWV aUTAC TNG Katnyoplag eivat Ta akoAouba:

1. Aev avtyetwrilouv tnv MANPN XWPOXPOVIKN €EEALEN TNG MANUUUPOC, OAAA
MEAETOUV TO MANUUUPLKO GALVOUEVO WG TIPOC TN XPOVLKN Tou e€€ALEN os dUo
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pHovo onpela, Tou amoteAoUV TO AVAVTN KoL TO KATAvVTn oplo (elcodo Kat
££060) evOC TUAUATOG USATOPEVUHATOG.

2. To TuAUAa Tou udatopelUATOC TO AVILWMETWII{oUV WG €va KAELOTO udpo-
Aoyiké cUotnua, To omolo PeTacynUaTilel TNV Tapoyn slopons (eloodog)
oTnVv mopoxn ekpong (€€0dog).

3. Aev xpnolpomnolouyv tnv e¢iowaon opung, aAAAd TNV avtikaBlotolyv eite Ye plo
ouvaptnon omodkplong (response function) kAewotol tUMOU («uaUpou
KouTLoU» — black box), eite pe pa amAn evvolohoyikn (conceptual) oxéon.

OL péBobol auTtol Tou TUTIOU KATA Kavova amaltouy, yla t Babuovopnaon toug,
Sebopéva amo KoTaypaUUEVA TANUUUPLKA eMEloOdLa, OTIG BE0ELG TOU avAvTn Kal
KOITAVTN 0pLoU TOU TUNUATOC TOU aywyou. AvtiBeta amno Tig uSpauAlkeg pebddoug
Sev mpoUmoBEtouv TN yvwon tng tomoypadiag (Unkotourn, SLOTOUEG) Kal TNG
TpaxUTNTAC TOU USATOPEUATOC.

OL udpoloyikeg HEBodolL xpnotpomolouv tnv e€lowaon CUVEXELAC LE TN Hopdn
™ (5.4). Ouwg, avti tng e€lowang opuUng xpnotLpomololV (1 uTtovoouv) pLa ox€an
£kdpaong Tou amoBnKeVEVOU OYKOU S CUVAPTNOEL TWV GAAWV PeTABANTWY TTOU
UTtELOEPYOVTaL oTnV €lowon CUVEXELAG, RTOL:

s(t)=flI(t).Q(t),R(t)] (5.34)

H avtikataotaon tng S(t) anod tnv (5.34) otnv (5.4) Slvel pLa YeVIKr ouvaptnoLoKni
oXeon TG popdng:

oi[alt)]=,[1(t).R()] (5.35)

Ano tnv teheutaia, BewpnTikd pmopel va umoloylotel to udpoypddnua TG
mapoxng ekpong Q(t), av eivatl yvwotad ta udpoypadnuata slopong /(t) kat R(t).
Itnv mpaén n pobnuatikn popodn tng (5.35) eival apketd mepimAokn, WOTe PHOVO
apLOUNTIKA prtopel va emAuBEL.

Onwg mpoavadpEpBnke umapyouv dUo SLadoPETIKEG TTPOOeyYioeLl oTto BEpa
NG AMmoKPLONG Tou USPOAOYLKOU CUCTAHATOC OTLC €l0POEC /(t) kat R(t). H mpwtn
TPOCEYYLON, KAELOTOU TUTIOU (LaUpPOU KOUTLOU), OUCLOOTLKA Sev evBladEpeTal yla
™ popdn tng cuvaptnong f[] yU autd kal 8ev KAVEL KOULA OXETIKN umoBeon.
AvtiBeta, UTIOBETEL LOL CUYKEKPLULEVN LABNUOTLKI) Lopdr] TWV CUVAPTHOEWV @ [ ]
KoL @, [ ] TNG oxéong (5.35), ouvnBwc ypapuLlkol TUmou (0mwg T.Y. oTo povadiaio
uvSpoypadnua) Kot TPocdLopilel TIG TTAPAUETPOUC TTIOU UTIELCEPXOVTAL OTLG CUVAP-
TNOELG QUTEG Pe Bdon Slabéoua Kataypapeéva ANUUUpoypadnuata. AvtiBeta
N €VVOLOAOYLKN TIPOCEYYLON, UE TNV omoia Ba acyoAnBolpe MAPOKATW TEPLOCO-
TEPO, KATAOTPWVEL L0l AOYLKA BepeAlwpevn €kdpaon yla Tth cuvaptnon f[]. Ze
QUTH TNV TEPIMTWON Ol TMOPAUETPOL €XOUV KATIOLO GUOCLKO vonua, Kol yU auto
glval EUKOAOTEPOG O TIPOGSLOPLOUOC TOUC, OKOMO Kal Xwpig SltaBéaipua mAnUUupo-
ypoadnpata.
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I1a mapakatw Ba ayvonooupe TeAelwg TNV TTAEUPLKN €lopor), BewpwvTag
1. eite otL bev uTApPXEL 1 Elval apeAnTEa,

2. elte OTL UMOPEL VO AVTIUETWTTLOTEL EEXWPLOTA, OE TPOMO WOTE va tapaxbolv
600 Sladopetikd udpoypadnuata Kpong, Eva yla Ty Kupla elapon /(t) kat
€va yla tnv AgUpLkn wopon R(t) (ue StadopeTikeg ev yével peBodoloyieg
To K0oBéva), Ta omoia otn cuvéxela Ba TpEneL va mpootebouv (mepimtwon
YPOUULKWY LOVTEAWV),

3. eltg, téhog, OTL pmopel va mpooteBel otnv KUpla ewopon (mepimtwon
TOULEUTPWV).

Oa mpEmneL va onUELWOEL OTL, oTNV epiMTwon UNSEVIKNG TAEUPLKAG ELCPONG, OL
uv6poloyikég pEBodoL Sivouv ubpoypadrpata £06ou MOU CUUGWVOUV HE TNV
€lKOVO TOU IYNuatog 5.3, SnAadn Sev €Xouv TO HELOVEKTNUA TNG BEwpNTIKAG
AUonNG Tou KvnuatkoL KUpATog mou avadépBnke oto e6adlo 5.4.2.

5.6 Mpapptkd evvoloAoyika povtéda dtodevong — H pé0odog Muskingum
H arfAovotepn popdn tng cuvdaptnong f [ ] elvan BeBaua n ypappikr, tng popdng
s(t)=al(t)+bQ(t) (5.36)

OToU a Kal b elval mapApeTpol pe otabeph T, evw mpodavwg Sev UTIAPXEL
otaBepo¢ 6po¢ otnv mapanavw oxéon (adou yia /(t) = Q(t) = 0 Ba gival kat S(t) =
0).

Juvbudlovtag Tic eflowoelg (5.31) kat (5.4) maipvoupe TtV akoAoubn
vpapuikn Stadoplkn €€lowon mpwIng TALNG yla TNV TApOoXN €KPONG, otnv
TEPUITTWON TIOU N TTAEUPLKH €LOPON €lval UNSEVLKA:

da(t) di(t)
Q(t)+b ” =I(t)-a " (5.37)
H napanavw e€iowon pmopet va emAuBel avalutikd, av n cuvaptnon /(t) €xet
avaAUuTIKA ékdpaon. Ma Mapddelyua, av n mapoxrn Lopong ival £vag otlypLaiog
TmaApog /(t) = 6(t), mailpvoupe tnv akoAouBn pabnuatikn Ekppacn tnNg MAPOXnS
EKPONG, TIOU OTOTEAEL Kol TN AEYOUEVN YPOUULIKN OTTOKPLON TOU OUCTHHOTOG
(aywyou 1 vdatopevpatog):

h(t)=(1+a/b)exp(—t/b)/b—(a/b)5(t) (5.38)

omnou h(t) = Q(t) n mapoxn ekpong. Ztnv mpdén BEPRata n swopon /(t) Sev £xel amAn
QVOAUTLK €Kdpaon Kal YU autod n ohokAnpwaon tng (5.37) ylvetal aplBuntika.

H kAaowkn péBodog Muskingum mou mpotdBbnke to 1939 and tov McCarthy,
otnplletal akplPwe oTo MoPATAVW YPAUULKO Hovtélo. H Baolki tng oxéon sival
pLa mapaAAayn tng (5.36), mou €xeL tn popdn:
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S(t)=k[xi(t)+(1-x)a(t)] (5.39)

OTIoU X adlAoTatn TMAPAUETPOC Kol K TOpAPETPOG e SLaoTATELS XpoOvou. H mapd-
LETPOG X TlalpVEL TIPEC amo 0 péxpl 0.5, €xovtag enikpatéatepn Tun 0.2. H oplokn
TR 0 avtloTtolyel otnv mepintwon tou (YpoppkoU) Taplevtipa. H mapdpetpoc K
ekppalel To HECO XpOVOo Sladpoung amo tnv eicodo péxpL tnv £€060 Tou aywyou.
MNa tnv oplBuntikn edbapuoyn tng HeBOSou petatpémetal n Stadoplkn
eflowoan (5.4) oe e§iowon dtadopwv. Ma to Xpovikod dtdotnua At = t;— t; €XOUuE:

S;=Sia Lt Q+Qn
At 2 2

(5.40)

Ekdpdlovtag ta S; kat Si; ouvaptioel Twv avtiotowyv / kat Q and v (5.39)
naipvoupe tnv akdAouBn teAikn eflowon ebapuoync:

Q;=¢,Q;, +byl ., +byl; (5.41)
omou
2K(1-x)-At
|- 2KO=x)-at (5.42)
2K(1—x)+ Ot
2Kx + At
=2 (5.43)
2K(1—x)+ At
—2Kx + At
O e (5.44)
2K(1—x)+ Ot

OL mapamdvw CUVTEAEOTEG LKOWVOTIOLOUV TNV Itpodavr) oxEon
Co+by+b, =1 (5.45)

Me Bnua mpog PRpa sdpappoyn tng efiowong (5.41) mapdyetal 1o udpo-
vpadnua ekpong Q(t) étav eival yvwotd 1o udpoypadnua slopong I(t). Ma va
UTTAPXEL EVOTABEL TNG LEBOBOU MPETEL TO Bripa At va ETUAEYETAL UIKPOTEPO TNG
TWWAG 2K(1—x), KOl TPAKTIKA ylLa vo UTIAPXEL oKpifela oTOUC UTIOAOYLOUOUG
AapBavetal petafd twv Tuwv K/4 ko K/3.

H péBobog eival evypnotn kot Sivel amoteA£éopATA LKOVOTIOINTIKA YLO TIG
TIPOKTLKEG EDOPUOYEC, yia MeSIVOUE KUPLwE TOTOMOUC, Kal ylo aplBpoug Froude
ULIkpOTEPOUC armo 0.5.

Ma tnv ektipnon Twv mapapétpwy K kot x tTng pebddou amod Kataypappéva
TANUUUpoypadnuata £xouv avarmtuxbel Suo katnyopieg pebodwv. OL pébodol
NG MPWTNG Katnyoplag eival NUIEUTIELPIKES KAl TIEPAAUBAVOUV €(TE SOKLUOOTIKEG
EMAVAANPELG PE EMIAOYHN TLLWV TOU X, KoL YypadlK EKTILNON TNG TIUAG Tou K (BA.
Shaw, 1988, Wanielista, 1990), eite dpeon ypadlky eKTipnon twv x Kat K
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(Raudkivi, 1979). OL puéBobol tng deltepng katnyopiag otnpilovtal otn Bewplia
avaiuong xpovooetlpwv (BA. Young, 1986).

Otav 6ev UMAPYOUV LETPNOELG, UMOPOUV VO XPNOLUOTIONBOUV EUTIELPLKEC
OXEOELC YlA TNV EKTIUNON TWV TOPOUETPWY TNG HeBOSou. Ma mapddeypa n
TAPAUETPOC K pumopel va ektiunBet amod tn oxéon (Wanielista, 1990)

K=L/V=LA/Q (5.46)

omou L to pnkog amod tnv lcodo péxpL TNV £€€060 TOU UTIO PEAETN TUNLOTOG TOU
aywyoU, evw ta PeyEDNn Q, V, A avadépovtal o GUVONKEG PONC UTIO HOVLUN
Slatta pe ™ péon mapoyn Tou MANUUUpPLKoU enelcodiou. H mapauetpog x ouxva
erAéyetal (on pe 0.2. INUELWVETOL OTL N AMOUELWON TNG ALYUACS TNG TTANUUUPOG
Kotavtn aufavetal pe tn peiwon tou x kat pndeviletal ywo x = 0.5 (Raudkivi,
1979).

Mo amdomoinon tg ueBodou Muskingum armoteAel n Sw0dsvon HEOW
VOQUUIKOU TOULEUTHPN, TIOU QVTIOTOLXEL 0 TR tTng mapapétpou x = 0. Itnv
TEPUTTWON AUTH 0 amoBNKEUUEVOCG OYKOG Elval ypaUUIKA avAAoyog TNG MAPOXAG
£KPONG Kol Sev OXeTIETAL UE TNV TTOPOXI) ELOPONG, RTOL:

s(t)=ka(t) (5.47)

Ot umtoAoytopol TnG 5106guonG HECW YPAUUIKOU TOULEUTPO UIopoUV va yivouv
pe Ti§ e€lowoelg (5.41) €wg (5.44) pe x = 0. InUelwveTal OTL n PEBoSOG auth dev
givatl akptBng yia tn d166guon MANUUUPAC HECW TAULEUTN PO 1 Se€apevic, yLo TO
AOYO OTL N MPAYUATIKI) OXECN TIAPOXNG - ATOBNKELONG ElvaL EVTOVa N YPAUULKN
(oL akplBéotepeg péEBodoL meplypddovral mapakdtw, evotnta. 5.7). Nap’ oAa
auta n pEBodog xpnoluomoleltal MOAU ouxvad AOYw TNG AmAOTNTAC TNG yla
Sladopa udpoloylka cuothpata (.. yio AEKAVEG amopPPONG), TO omola TPooo-
polwvovtal HMe €vav f TEPLOCOTEPOUC (0Tn Otlpd) LOEATOUC YPAUULKOUG
TOLEUTNPEC.

5.7 Enektdoelg tng pe0ddouv Muskingum — H pé0odog Muskingum-Cunge

Mua eméktaon tng ueBodouv Muskingum, mou odeiletal otov pnxaviko J.A. Cunge
KoL TipoTaBdnke to 1969, £XeL EMIKPOTHOEL TEAEUTOLO KOL £XEL OVTLKOTOOTHOEL O€
gupy daopa edpapuoywv tnv avbevtiky popdn tng pebodouv Muskingum, alia
KoL tn HEBOSO TOu KivnuotikoU kOpatoc. O Cunge ameédelée OtL n HéEBOSOG
Muskingum umé oplopéveg MPoUTMoBETeL amOTeEAEL TIPOOEYYLOTIK AUCN TwV
€€lOWOEWV TOU KLVNUATIKOU KUUHATOG, aAAd Kal Tou Kupatog Siaxuong. Ot
MPoUMOBETELg QUTEG, TTOU OMOTEAOUV KAl TA BOCIKA XOPAKTNPLOTIKA TNG HeEBOSoU
Muskingum-Cunge, aAAd Kol TG KUpLeg SladopEg TNG amo tnv aubevtikn pébodo
Muskingum eival ot €€n¢
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a. To OUVOAIKO HAKOUG L TOou aywyou &lalpeltal O €MUEPOUG TUAUATA
UAKoug AL Kol n eKTEAECN TwV UTIOAOYLOHWY S168guong yivetal Eexwplota
yla kaBe tunua. H woodldotacn AL emAéyeTal o TPOMO WOTE VO LKAVO-
ToLettat n akoAoubn oxéon

AL<c At(2x)? (5.48)

omou At To Xpoviko Bnua kat ¢ n toxvtnta dtadoong. H (5.48) amoteAel
QITAN TIPOCEYYLON OXETIKOU vopoypadnpatog tou Cunge.

B. H napdpetpog x umoAoyiletal amno tn ox£on
1 aQ
X=———F (5.49)
2 LcAL

omou C_Zp 0 LEOCOG OpOC TWV TTAPOXWV aLYUNG otnv eloodo kal tnv €060 Tou

TUAMATOC aywyoU Kal a TMapdUeTpog eEaoBEviong TNG MAPOXAC aXunG. MNa
ouvnon yewpetpia aywyou n mapdapetpog a divetal and tn oxéon

a=L/(2BJ) (5.50)
Omou B 10 Héoo MAAGTOC Tou aywyou Kal J n kAlon tou.

H edappoyn tng peboédou yia éva opoldpopdo aywyo meplAappavel ta
akoAouBa BrApata (Raudkivi, 1979):

1. YmoMloyiletar 1 umotiBetar o Xxpovog Sadpopng t, TNG QUXUAG TNG
TANUUUPOC OTO UAKOG L.

2. Em\éyetol to ¥poviko BAupa At (ouvnBwe =1/5 tou xpdvou avodou tng
TANUUUPAG).
3.  Ymoloyiletal n mapdpetpoc a and tnyv (5.50).
4. Ymoloyiletal N KAUMUAOGTNTO TOU MANULUPOYpOdrLATOC ELOPONG, Ao Th
oxéon
dZQp _ QpfAt +Qp+At _ZQp
dt? (at)

(5.51)

OTOU Q,-pr KOUL Qpsar OL TETOYHEVEG TOU USPOYPODHATOG ELOPONG OE XPOVO
At aplotepd kat Se€LA TNG aLyUnG, avtiotolya.

5. Extwatal n e€acbévion Tng mapoxng alxung kata tn 6iodo tng oto TURUA

L, froLn Sladopd Q = Q,— Q" 6mou Q'’, n mapoxn ALXUAG KATAVTN, oo
NV akoAouBn oxéon tou Price
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Q- aQ, |d’Q, (5.52)
Av Q < 0.1Q, extipatol n taxvtnta dilddoong and tn oxeon
c=L/T, (5.53)

e avtiBetn mepintwon enavanpoodlopiletal to uéyeboc Q  amd tn oxéon
Q' =qi-exp(-Q./q,) (5.54)
omnou Cz: n mponyoUHevn ektiunon Tou Q , ONWC IPoadlopiloTnke amd Tt
(5.52), kot n toxuTNTo SLAS00NG EKTLUATAL ATO TN OXECN
c=L/T,-2aQ" /1 (5.55)
EKTIHATAL N HEON TTOPOXN OULXUNG OTO UNKOC L oo tn oxéon
Q,=Q,-Q /2 (5.56)
EmtiAéyetal n toodlaotacn AL.
Yrnohoyiletal n mapdpetpog K tng peBodou Muskingum armo tn oxéon
K=AL/c (5.57)
Yriohoyiletal n mopAapeTpog x anod tn oxeon (5.49).

EAéyxetal av kavormoleital n oxéon (5.48), koL o avtiBetn mepimtwon
enavalappavovral ta Brpota 9-11 pe pewwpévn wodlaotaon AL.

Yrniohoyiovral amnod TG ox€oelg (5.42) €wg (5.44) oL cuVTEAEOTEG ¢y, by Kal
bs.

Me edappoyn tTng oxéong (5.41) umoloyilovtal Sladoyxikd Ta udpo-
vpadnuata otig B€oelg Ax, 2Ax, ..., L.

H péBodog Muskingum-Cunge mpoodépel SU0 TMAEOVEKTAUOTO EVAVIL TNG
pneBOSoU Tou KvnuatikoL kUpatog (Chow et al., 1988). To mpwto ivat 6tL N Abon
ETUTUYXAVETOL HE TN XPNon OAyeBplkwv eflOWOEWV aQVIl TWV aPLOUNTIKWV
npooeyyioewv dladopkwyv eflowoswv TNG HEBOSOU TOU KIVNUATIKOU KUUOTOG.
AuTO emutpénel Tov Kaboplopd TANpwv udpoypadnUdTwyv oc KoBOPLOUEVEG
B£0e1g evog aywyou, Kal auTo Pe edappoyr MAVOUOLOTUTING LeBOSOU Kal paAlota
EexwpLoTa yla To KABe TR aywyou. To SeUTePO €ival OTL EMUTPEMEL LEYAAUTEPN
eleuBepla otnv emthoyr Tou XPoviKoU Kal Tou XwpLkol PrAuatog.

Meta amnod diepeuvnioelg otn Meydhn Bpetavia, mpoEKUe TO CUUTIEPACHA OTL
n HéBodog Muskingum-Cunge eivol MPOTLUOTEPN AMO TIG HEBOSOUC KUUOTOG
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Slayuong, emeldn eival amlovotepn Kal mapdAAnAa mapopolag akpifelag. Ta
HElovekTAMOTO TNG eival dVo: Sev pmopel va meplypaPel TNV MPOEC TA AVAVTN
kivnon Slatapaywv amo ta Katavtn Kot 6gv ival oAU akpLBng étav umapyouv
évioveg MetaBoléc tng Ttoxutntoag OSwadoong, mou cupPaivouv TLY. OTnV
TEPUMTTWON eMPAVELAKWY KATAKAUOEWV.

5.8 Mn ypoppikd evvoloAoyikd poviéla 8108suong

To YN YPOUULIKA TIPOCSLOPLOTIKA LOVTEAQ ATTOTEAOUV YEVIKEUGN TWV YPAUULIKWY,
Kol Baclk@ umakoUouv otnv (Sla AoyLlK HE Ta YPAUULKA, pe tn Sladopd OTL n
ox€on npoadloplopol Tou amoBnKEUUEVOU OYKOU EvVaL KN YPALULKI) ouVAapTnoN
TWV TTAPOYWV ELOPONC KL EKPONC.

H néBodog Muskingum emiSEXETAL LA TETOLO LN YPOUHLKN YEVIKEUON, TTPAY QL
TIOU UIOpPEl va yivel av o0 amoBnKeuUéVog OyKog S ekPpaoTel KaT opXAG WG
YPOULLKN ouvApTNON TwV €MGAVELWY TWV SlaTopwy €L00dou (A,) kot g€6dou
(AB)B:

S(t)=xA,(t)+(1-x)A,(t) (5.58)

21N ouvexela, av AndBouv unoPn ot KAPTUAEG otaBung-emidpavelag Kot oTabung-
TAPOXNC TwV SlatopwV A Kat B, mpokUTTEL N TEAKN oXEon TNG LopdNG:

S(t)zK[x(l(t))c +(1—x)(Q(t))“] (5.59)

OL mapapetpol K, x Kal ¢ TNG YEVIKELUEVNG PeBOSou umoAoyilovtal kot TtaAL and
KOTAYPOUHUEVA TIANUUUPLKA ETELOOSLA.

Ta PN YPOUMLKA HOVTEAQ avamaplotolv T &adoon tN¢ MANUUUPAG HE
peyalutepn aflomiotia, kol Tpooapuolovtol KAAUTEPO OTA  TPOYUATIKA
Sebopéva. Ouweg eival Alyotepo eUxpnota amod Ta YPApUIKd, Kot yU outo
XPNOLUOTOLOUVTAL TILO OTAVLIA. ITOV Kavova oUTO UTIApXEL plo e€aipean, mou
adopa tn SL6deuon TMANUUUPpAE amo Tapleutnpa f Sefopevr), OMOU TA W
YPOULLKA LOVTEAQ XPNOLUOTIOLOUVTAL OXESOV OUMOKAELOTIKAL.

ITnv meplntwon auth n anoBbrkeuon S e€aptdatal amo tn otadun vepou z, n
omola OUVOEETOL POVOOHUOVTO WE TNV Topoxn &kpong Q. Katd cuveénmela n
amoBnkevuon elval ocuvaptnon HOVO TNG MAPOXNAG EKPONG, KoL OXL TNG TAPOXNC
glopone. H ouvaptnon autn €xeL tn popdn:

st)=k[a(t)f (5.60)

Jtnv mpaén n mopamdvw ouvdptnon kobBopiletal €upeca, kot ouvnBwg oe
TILVALKOTIOLNEV KOl OXL AVOAUTLKN Hopdr], BACEL TWV KOUTTUAWV:

1. otadung-oykou tapteutipa/Sefapevng,

B Aut eivan kaw n apxkr Statimwon tne pedddou Muskingum.
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S=f(2) (5.61)

2. otadbung-mapoxng aywyol ekpong (n umepxelhloti n aywyol EKTPOTNG
KTA.).

Q=g(2) (5.62)

MNapakdtw Tmeplypddovtal avoAutikd SUo aplOuntikég péBodol yla TN
8106guon t™¢ MAnUuLpag amd taplevthpa/Sefapevr), oL omoie¢ mapayouv to
udpoypadnua ekpong Q(t) otav eival yvwoto to udpoypadnua slopong /(t). Kat
oL 6U0 péBobdol otnpllovtal otnv efiowon CUVEXELAG, YPAUUEVN HUE TN HopdN
eflowong dladopwv onwg otnv (5.40) kat aflomololv TIG oxéoelg (5.61) kal
(5.62)*.

Zuvtnpnuky HéB0dog emavaAnmuikrg apLtOnTikAG OAOKApwaong
H oxéon (5.40) ypadetal pe Th popdn:
At At
5 +50,=85 45,1, -a,,) (5.63)

To deltepo péMog tng (5.63) eival yvwotd oes kabBe Pripa olokAnpwonc. H
umtoAoyLoTikr Sladilkacio oToxeVUEeL 0TOV POCSLOPLOUO TwV SU0 OPWV TOU TPWTOU
pHEAOUG, Kal meplapBavel ta akolouba:

Al. EmAéyovtol wg MPWTEG POCEYYIOELG OL Z = Z;g, Qj = Qg KOL S; = Sj1.

A2. Yrmoloyiletal n véa tuni tng S; pe emiluon tng e§iowong (5.63). H
oplBuntikn pEBodog ouykAivel TaxUTepa av xpnoLuomolnBel wg véa Tun
NG S; T0 NULABpOLoUA TNG TIPONYOUHEVNG TIUAG KAl QUTAG TIOU TIPOKUTTTEL
amnd tnv enthuon tng (5.63).

A3. Ano tnv (5.61) umoAoyiletal n véa T TG oTa6uUNG z;.

A4. Ano tnv (5.62) umoloyiletal n véa T tng mapoxng Q.

AS5. EmavolopBdvovtal ta Bripato A2 péxpl A4, péxpt mou n véa TN TG S; (A
toodVvapa NG z f NG Q) va pn Sladepel MOAD amd TNV AUECWS
TLPONYOUUEVN TLUN.

Ye kKAOe Brua xpelalovral apketeg emavaANPeLg yla LKOvoTonTLK cUyKALon

(ouvnBwcg 4-8). To mAeovéKTnUO TNG LEBOSOU €ival n LBLOTNTA TNG va dlatnpel TN

pala (tov Oyko) Tou vepou, Sivovtag akplBr wollyla €LoPonG-eKPONG, o KABE
Bripna umoloyiopov.”

14 ’ . . ’ ’ , . .
Kat ot V0o péBodol €xouv avamtuxBel kot SokiuaoTel Pe emituxia o€ TIOAAEG PEAETEG
otov eAAaSLKO XWpPOo.
15 . . ' .
o to AOyo aUTO OVOUAOTNKE CUVTNPNTLKY.
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M£0060¢ dpeonc aplOuntikg oAokApwaong
OL AyVWOTEG TLUEG TwV S; KO Q; UIopouV vor ekPpacToUV CUVOPTHCEL TWV Siq, Qg
Ko tng Stadopdg otabung Az = z;— z_; UE TIG OXECELG:

S; =S, +(dS/dz), ,Az=S, | +F,_ Az (5.64)
Q=Q;, +(dC2/dz)].71Az:Qj_1 +g’(zj_1)Az (5.65)

omovu (dS/dz)-; n T ™ mapaywyou TG cuvaptnong S = f(z) (oxéon (5.61)), oto
onueio z = z,, mou mpodavwg eivat ion pe v emdavela Tou VEPOU OTOV
TopLEVTAPA Fig, EVW (dQ/dz); elval n TIHA TG Mapaywyou tng cuvaptnong Q =
9(z) (oxéon (5.62)), oto onpeio z = z-;. H teleutaia pmopet va unoloylotel eite
AQUECO, OV UTIAPXEL QVOAUTIKN £Kdpacn tTnG KAUmMUANG otabuncg-mapoxng, eite
aplOUNTIKG, av n cuvaptnaon g(z) kaBopiletal ypadka f amo mivoka TLwWV.

Juvbualovtag Tig (5.64) kat (5.65) pe tnv (5.40) kot Avvovtag wg mpog Az,
maipvoupe tnv akoAouBn oxéon epapuoync:

I +1,-2Q,
(Z/At)Fj—l +gl(zj—1)

(5.66)

H teheutala oxéon emTpEMEL TNV Apeon Kol xwpic emavaAnPelg aplBuntikn
olokAnpwaon, pe mopeia PAua mpo¢ Prua. e kaBe PrAua umoAoyilovtal kat’
apxdg ta Qii, g'(z-1) KAl Fy amod TG OXEOEL OTABUNG-TIOPOXAG KoL OTABUNG-
eMLPAVELAG, YLO TN YVWOTH amnod To MPonyoUUEVO BAua TR tTNg oTabung, Kal otn
ouvExeLa urtohoyiletal to Az amo tn oxeon (5.66) koL n vea otdOUN z; = z;; + Az.

H pébBodog autn eival amAn kal pmopel va spapuootel akdOpa Kal Xwplig
UTIOAOYLOTIKA HEoO. XpELAlETalL OUWC KATOLM TIPOooXH otn €mloyr tou At, To
omolo paAlota pmopel va aAhalel amno Brua os PApa. Av eTtAeyel LeyAAO XPOVIKO
Brpa givat duvatd va punv e€aocdailotel To LoolUylo Tou Oykou vepoU (n néBodog
Sev elval cuvtnpntikn). H emloyn tou At yivetal SOKIMOOTIKA, EEKLVWVTAC OO
gL avBaipetn TN Kat eAéyxovtag To Looluylo. O €AeyXOC AUTOG TIPETEL KAVOVLKA
va yivetal o kaBe Brua.

AMeg avahoyeg pEBodol, onwg n maAlotepn pEBoSog amobrnkeuong-ekpong
(vpadikng mpoéheuaong) kat n pEBodog Runge-Kutta pmopouv va PBpebolv oe
Sladopa udpoloyika keipeva (m.x. Chow et al., 1988).

5.9 Emupavelakn pon — levikn avaivon — Yépoypadnpata

Avaykaia tpo0noBeon, TMPoKeLWEVOU va Yivouv oL UTIOAOYLOUOL PN HOVLUNG PONG
oto Siktuo opBplwy, ival n KATApPTIoN TwV USpoypadbnUATWY EMLAVELOKAC PONG
OTOUC KOPBOoUG elodbou Twv opPpiwv oto diktuo. Eival mpodaveg otL dev emapkel
yla TO OKOTO auto n opBoloyikr pnéBodog (evotnta 3.4), n omola meplopiletal
MOVO OTNV €KTIUNON HLAG MOVO TETAYMEVNG TOU USpoypadrUaToC €L0PONG Kol
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OCUYKEKPLUEVA TNG TIANKMUPLKAG aXUNG. EE GAAou n aflomiotia tng uebodou autng
glval meploplopévn.

MNa tnv kataption twv udpoypadnuUdTwyv €L0PONG Xpnolpomolouvtal SUo
Kkatnyopieg udpoloylkwv peBOSwv. H mpwtn otnpiletal otov EUMELPKO
OXNUATIONO €vO¢ udpoypadnUoTOC HE TPOKOOOPLOPEVO OXNUA  KOL OLXUN
UTIOAOYLOUEVN HE TNV 0pBoAoyLkn | GAAN avaloyn puéBodo.

Mo afomiotn eival n deutepn péBodog, tou povadiaiou udpoypPaPRUATOG.
Baon tng uebodou amotelel n Bewpla Twv ypapulkwy cuotnpatwy (O’Donnell,
1986), ocUudwva pe tnv omola n &odo¢ y(t) evog ypauuikol CUCTHUATOC
OUVOEETAL HE TNV €l0060 x(t) TIOU TNV TPOKAAEl pe pla ypoppLkn dladopikn
eflowon pe otabBepolc ouvTeAEOTEG, RTOL

dny dn*ly . dy

a,——+o, ,——++a, —+a (5.67)
dt” "hdent tdt o °

omou a; ouvteAeoteg. Arntodetkvietal OtL n AUon tng (5.67) eival pa cuvelktikn
oX€0n NG Lopdrg

y(t):jx(t)h(t—r)dr (5.68)

omou h(t) elvat n Aeyduevn ouvaptnon amnokplong (response function)
ouotnuartoc. Ev mpokelpévw n eicodocg x(t) eival n kabapr Bpoxdntwon (= oAwkn
Bpoxomtwon pelov amwAele¢ KotakpATnong kat owdnong), y(t) eilvar n
TIANUUUPLKA Ttapoxn Kal h(t) elval to otiyplaio povadiaio udpoypadnua.

Itnv mpaén ot aplBuntikol umoloylopol tng peBOdou eival apketd amlol,
S6ebopévou OTL yivovtal oe SLaKPLTO XpOvo. ITnV MEPIMTWON oUTH, OVIL Tou
otyulaiov povadiaiou udpoypadnuatog h(t) = Uy(t), To omoilo avtiotolyel oe
pundevikn Slapkela Bpoxng, Xxpnoldomoleital to povadiaio udpoypadbnua Up(t)
TMenepacuevng Slapkelag Bpoxng D. Ouclactikd n ouvdptnon Up(t) divel tnv
napoxn otnv ££080 tnG AEKAVNG OTO XPOvVo t, PETA amo Kabopry Ppoxomtwon
Sapkelag D kat povadiaiov UPoug Hy, ocuviBwg 10 mm, rj povadlaiag évraong /Ip
=10 (mm) / D, opolopopda KOTAVEUNUEVNG OTO XPOVO KAl TO XWPO.

‘Eotw Q(t) n mapoxn mou odelletal otnv eMLPAVELOK ATOPPON KLaG AekAvng
pe povadiaio udpoypadbnua Up(t), peta amd Bpoxomtwon HE wPHEALLO
vetoypadnpa /(t). Oswpolpe otL n Bpoxomtwaon epdavilel opodpopdn éviaon
o€ KABe emuEPoUC Xpovikod didotnua At; = (tiy, t), omou t; — ty = D, Kat Kotd
OUVETELD TO UYPoG BpoxrG o€ KABE emLpepoug Xpoviko Staotnua At; eivat hj = D 1.
Me epappoyn tng (5.68) amodeikvietat 6tL n mapox oto xpovo t; divetat amnd tn
oxéon

Q(tj)zznlun(tm—k)% (5.69)
k=m 0
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omou
m=max(1,i+1-N,) (5.70)
n=min(i,N,) (5.71)

evw Ny =ty / D — 1 eivat o aplOudc twv tetaypévwy tou povadiaiov udpo-
ypadiuatog ava xpovikd Siaotrjpata pikoug D, Ny = ty / D eivat o aplbuoc
XPOVIKWV Slaotnudtwy unkoug D oto kaBapd vetoypdadnua, ty €ival n oAkn
Slapkela Tou povadiaiou udpoypadrnpatog Kat ty N oAlkn Sldpkela TG Kabapng
Bpoxomtwong. H (5.69) edpapuoletal yw j = 1, 2, ..., NytNy-1, svw yua
peyalutepoug xpovoug Loxlel Q(t) = 0. Xpnowomoleital eite ywa Tov
mpocdloplopd Tou udpoypadnuatog Q(t) otav eival yvwotd to povadlaio
udpoypadnua Up(t) kat to uetoypadnua /(t), ite ylia Tov mpoodloplopd Tou
povadiaiouv udpoypadnuatog Up(t) dtav eival yvwota ta Q(t) kat /(t).

TNV MEPIMTWON TWV ACTIKWYV AEKAVWV KOTA KAvVOVa SEV UTIAPXOUV HETPNUEVA
udpoypadnuoata Kol £Tol Ta povadiaia udpoypadrpota  kotaptilovial pe
ouvBeon PACEL XAPOKTNPELOTIKWY HEyEBwWV tnNg AekAvng amopponc. Mpokettal
SnAadn yla ouvietika povadiaio udpoypapnuata.

Avetaptnta and tn PEBoSo KATAPTIONG TOU TANUUUPLKOU uSpoypadiuatog
TIOU XPNOLUOTIOLE(TAL, €val CNUAVIIKO BEpa Tou XpeldleTol va AVILUETWILOTEL
elvat o mpoodloplopdg tng evepyol Ppoxomtwaong (f Llooduvapa Twv USPOAOYLKWV
anwAeLwv) yla dedopévn oAkn Bpoxomtwon.

Je UEPLKEG OQMAEG TEPUTTWOEL 1N KOTAPTION TANUUUPOYpAdNUATWY
eTLpaVELAKNG poNg Umopel va yivel he USPAUAIKEG LeBOSOUC. TUYKEKPLUEVA YL
TIEPUTTWOELG eTLPAVELWY 0pOOYWVLIKAC KATOYNG e OpoLOpopda ToToypadLkd Kal
USPOUALKA XOPOKTNPELOTIKA XPNOLUOTOLEITOL ouxva n PEBOSOC Tou KLvnuatikou
KOpatoG. H ebappoyn tng nebodou yivetal pe tov i8Lo TpoOMO ToU TeEPLYpAdNnKE
oto &dddlo 5.4.2. ITNV TPOKEIUEVN TePplMTWON N YEWHETPlA TNG PONG
TIPOCOLOLWVETOL HE 0pBOYWVIKO aywyd HE AMELPO TAATOG Kal oL uroAoylopol
avadEpovtal og {wvn povadlaiou MTAATOUC.

AKOUN YO TO HETOOXNUATIONO €VOC UeTOoypadnuatog oe udpoypadnua, avtl
Tou povadlaiov ubpoypadnuatog eivalr  duvatd va  xpnolpomolnBouv
udpohoyikéc pEBoSoL SL0deuong, oOmwe eivat n 6l0dsuon péow LOeaToU
YPOUULWKOU TOULEUTAPA. e QUTH TNV apyxn otnpiletat n péBodog aoTIKWV
vSpoypadnuatwy tng Santa Barbara (Santa Barbara Urban Hydrograph — SBUH).

TG TAPAKATW &votNTeC avaAlovtal ol Tio evdladEpouaeC USPOAOYIKEC
pEBoSOL Tou 0dnyoUv OTO OXNUATIONO Twv USpoypadnUATWY EMLAVELOKNAG
pong, Eekvwvtag amno tig pebodoug npoadloplopol tTng evepyou Bpoxomtwong.
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5.10 NpoobLopLona¢ eveEpyoU BpoxomTwong

H evepyog Bpoxomtwon eival ekeivo to TUAUA TNG OAKNAG BpoxOmMTwong Tou
LETOTPENETAL O amoppon. H dtadopd tng evepyol BpoxOMTWoNG amo thv OALKN
amoteAel TIG USPOAOYIKEG OMMWAELEG, OL OTOoLlEC TEPAABAVOUV TNV KATAKPATNON
KoL T 81N6non. Znuewwvetal ot n e€atpodlanvon otnv KAlpaka xpdvou Aemtwv f
TO TIOAU Alywv wpwv, TIou eVOLOPEPEL OTNV TIPOKELEVN TIEPUITTWON, Elval oUTWE N
OAAWG apeAnTéa.

H am\oUotepn pEBoSog mpoadloplopol TNG evepyou Ppoxomtwong eival n
UEVOOOC TOU OUVTEAEOTH amopponc, OMwE XPNOLUOMOLlElTal otnv opBoAoyikn
pEBoSo (PA. evotnta. 3.4). H amAn pébBodog autr elval emopkng ylo v
niepimtwon mou n Bpoxomtwaon £xeL opolopopdn évtacn os OAn tn SLAPKELA TNG.
Mta KoAUTEPN TIPOCEYYLON Yo BPOXOTTWON XPOVIKA OVOUOLOpopdNG Evtaong
amnotelel n uédodoc tou Seiktn oAikwv anwAstwv @ (BA. Koutooylavvng & Zavoo-
mouAog, 1999). ZUudwva pe TNV TeAeutaia pEBOSO oL QMWAELEG TPAyUOTO-
moloUVTaL Ue pUBUO XpoViKA oTaBepO, HEYEBOUG . INUELWVETAL OTL YLA XPOVIKA
opolopopdn Bpoxomtwaon ot Suo péBodol eival LooSUVaEG.

Mo peaAloTiky amd TG mapanavw ivat n o cuyxpovn (1972) uédodog tou
Soil Conservation Service (SCS) (BA. Koutooyiavvng & =avBomouhog, 1999). H
HEBOSOG KataAnyel oTnv akoAoubn oxéon

0 P<0.2S
H=<(P-0.25)
P+0.8S

(5.72)
P>0.25

omou P 1o oAlkd UYog Bpoxng (mm) otnv TuxoloO XPOVIKN OTLYUH, TO Omolo
umoloyiletal aBpolotikd, and Tnv £vapén tng Bpoxng, H to avtiotowo evepyod
OPog Bpoxng (mm) otnv (8La XPOVIKA OTLYUN, Kol S TIAPAUETPOC HEYLOTNG
duvnTikAG Katakpatnong (mm). H mapandvw oxéon avomaplotd to GalvVOUEVO
NG UETOTPOTNG TNG BPOXNG o€ amoppor, Ue peyaAltepn okpifela amd OTL oL
uEBodol mou otnpilovtal os deikteg anwAslwy, otabepol oTo Xpovo (Seiktng @)
N HeTaBAnTouC (r.. ekBeTIkNG peiwong). H oxéon edapuoleTal KoL yla To TEAKO
Yo Bpoxng Tng Katalyidag aAlAd Kol ylo eVOLAUEDEG TLUEG TOU, KOl £TOL TTPO-
KUTTTEL N XPOVIKN €EEALEN Tou dalvopévou.

JTO UOVTEAO TIOU QVTUTPOCWIEUEL N TAPATAVW OXEon Bewpeital OtTL €va
opXLkO UPog Bpoxng, (oo pe 0.2 S, UETATPEMETAL AUECO O OMWAELEG (QPXLKN
KOTaKkpATnon), xwplc va mpayuatonolnbel anoppon. Itnv eNOpevVn SLAPKELA TTOU
efellooetal n katalyidba to povtého Oswpel OTL pmopel vo petatpanel oe
OMWAELEG HLa TTPOOHETN TToooOTNTA BPOXNG, TO TIOAU {on pe S. Katd ouvémela to
OUVOALKO Uo¢ anwAewwv pnopel va ptaocel péxpl 1.2 S.

H mapapetpog S ouvdéctal Pe pla GAAN XOPOKTNELOTIKY TapApUETpo, TV CN
(Curve Number — AplBuog KaummuAng) Ye tn oxéon:
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100
Shnnﬂ-254(?ﬁq~—l) (5.73)

H mapdpetpog CN maipvel Tipég amo 0 péxpt 100, kol emnpedletol amo TIG
ouvOnkeg €8adoug Kal xpnong yng otn Aekdvn amoppong kabwg TIG mpon-
youpeveg ouvbnkeg edadikng vypaoiag, oL omoleg cuvapTWVTAL PE TN XPOVIKN
améotaon tNg Unmd HEAETN Katalyidag amo mponyouueves. Kat apxdg n SCS
KoTatdooel ta £8ddn Ot akolouBec TEooeplc KAAOELG, avaAoya HE TN
SlamepatoTNTA TOUG:

Oupdada A:  ESAadn pe peydloug pubupolg SnBnong m.X. appwdn Kot XaAl-
Kw&N e TOAU ULKPO TTOC0OTO LAUOC Kal apyilou.

Ouada B:  Edadn pe péooug pubBuoug dinbnong, m.x. appuwdng nnAog.

Oupdada C:  E&AdN pe pkpolg pubuolg dnbnong, m.x. edadn amd apywo-
nnAoO, €64dn e onUAVTIKO TOCOOTO apyilou, edadn dtwyd oe
OpPYQVLKO UALKO.

Oupdada D:  E&Adn pe moAl HkpoUG puBuolg &inbnong, .. €6dadn mou
Sloykwvovtal onuavtika otav Slafpaxouv, MAACTIKEG ApyLAoL.
Jtnv 6la opada meplhapBavovtal edadn pkpol PBaboug pe
oXe60V adLamEPATOUG UTIO-0pI{OVTEG KOVTA OTNV EMLPAVELA.

21N ouVEXELa OpilEL TPELG TUTIOUG TPONYOUEVWY CUVBNKWV vypaociag, AtoL:

Tumog I: =npég ouvOnkeg (edadn Enpad, alld mAvw amo To onueio papa-
OHOU). AvTloTOXOUV OTNV MEPLMTWON ToU n BpoxOomtwon Ttwv
T(PONYOUUEVWY 5 nUepwV glval pikpotepn amo 13 mm.

Tumnog Il Méoe¢ ouvBnkeg. AvtiotolyoUv oTnv TEpiMTwon mou n Ppoxo-
TITWON TWV TPoNYoUUEVWVY 5 NUepWV gival petafl 13 kat 38 mm.

Tomocg Ill:  Yypég ouvBnkeg (edadn oxedov kopeopéva). Avtiotolyolv otnv
MEPIMTWON ToU N BPoxOMTwon Twv TPONYOUUEVWY 5 nuepwv
elval peyaAutepn amd 38 mm.

Ma Tig ouvonkeg vypaciog tomou Il n SCS Slvel avaAUTIKOUC TIVAKEG UE TUUEG
tou CN yia k@Be opada edadwv kol yia dtadopeg xpnoelg yng. Eva pikpd
UTTOGUVOAO TWV TILVAKWY autwv Sivel o MNivakacg 5.1.

Mo Toug aAloug Suo TUMoUC cuvBnkwv vypaciag yivetal avaywyn tou CN pe
Baon Tig oxEoELg

4.2CN,

P (5.74)
10-0.058CN,
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23CN,

__ 3N (5.75)
10+0.13CN,

5.11 ZXNHUATIONOG EUMELPLKWV USpoypadnuATwy

MPOKeEVOU VA KATOPTIOTEL €val EUTELPIKO OXAMO TANUUUPLKOU udpoypa-
dnuatog, ouvnBwg yivetal n amlovatepn duvatn mapadoyr, otL n avodog Kot N
KaBob0¢ Tou uSpoypadAUATOC ival YPAUUIKEG CUVOPTHOELS TOU Xpovou. Etat, av
n dlapkela TG Ppoxng D slval PkpOTeEPn amd TO XPOVO CUYKEVTPWONG t, 1 lon He
QUTOV, TOTE TO OXAUO TOU USPOYPOdNUATOC Elvol TPLYWVIKO. TNV ovtiBetn
nepintwon (D>t,) to oxfua tou eival tpameloeldeg, OMWG XAPAKTNPLOTIKA
daivetal oto IxNua 5.4.

Nivakag 5.1 Tumikoi aplBuol kaumiAng amopporg (CN) katd SCS ylo aypoTLKEG,
NULOOTLKEG KOL OOTIKEG TIEPLOXEG KOl YLa TIPONYOUEVEG OUVONKEG uypaaoiag TUToU
Il

Mepypadn xpnong yng Y&poAoyikdg tumog edadoug
A B C D

KaAALlepynUEVEG EKTAOELG 62-72 71-81 78-88 81-91
ABadia, Bookotomol 30-68 58-79 71-86 78-89
Adon 25-45 55-66 70-77 77-83
Avolytol xwpol, mapka, vekpotadeia KTA.

pe kaAuyn and npacwo > 75% 39 61 74 80

pe kaAuyn and npacwvo < 75% 49 69 79 84
EUTTOPLKEC TIEPLOYEC 89 92 94 95
Blopnxavikeg meploxeg (72% adlamnéparteg) 81 88 91 93

OLKLOTLKEC TIEPLOYEC
Méoo péyebog Mocooto adlamépatng

olkonédou (otp) emupavelag (%)
<0.5 65 77 85 90 92
1 38 61 75 83 87
1.5 30 57 72 81 86
2 25 54 70 80 85
4 20 51 68 79 84

Apobpuol

LE 0800TpwHA Kal aywyol¢ opPplwv 98 98 98 98
XOALKOOTPWTOL 76 85 89 91

Xwpatodpopot 72 82 87 89
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t(l tK a

IxAHa 5.4 Tumikd udpoypadriupato He ypapuulkd kAddo avodou kat kabBodou, yla
opolopopdn évtaon Bpoxng.

Av SextoUE, OwC OTo ZxAUa 5.4, 6tL n Bpoxn lval Xpovikd opolopopdn Kat
OTL n &evepyog PBpoxn umopel va mpoodloplotel pe tn UéBodo tou ocuvteAeoth
anoppong, SnAadn eival Ci, 6mou C 0 CUVTEAEOTC AOPPONC KAl i N OALKA €vtaon
Bpoxnc, Tote 0 CUVOALKOG OYKOG amoppong Ba eivat CiAD, 6mou A n emibavela tng
Aekavng amoppong. Eflowvovtag Tov Oyko autd pe TO e£pPado  Ttou
uSpoypadnpaTog, ToU oTNV MEPIMTWON TOu TPLywvou givat (1/2) [(te+t) Qp] Kat
otnv mepintwon tou tpamneliov (1/2) (2D+t~t,) Q, kAL Advovtag wg mpog Q,
naipvoupe

e [0 TO TPLYWVLKO udpoypadnua (t; = D)
Q, =CiA[2D/(t, +t,)] (5.76)

e [ to tpaneloeldéc ubpoypadnua (t, < D)
Q, =CiA[2D/(2D +t, —t,)] (5.77)
Ma tnv el61kn aAAd Kal TNy 1o cuvnon mepintwon omou n Stdpkela Ppoxng eivat
lon He To Xpodvo cuppong mpodavwe LoxUEL
D=t,=t, (5.78)
KOlL KOTA oUVETELA N (5.76) ylvetal
Q, =CiA2t, /(t, +t,)] (5.79)
Avaloya e TIC TapaSOXEG TTOU YIvVOVTaLl OXETIKA LE TOUG XpOvoug avodou Kal
kaBodou kal TN Olapkela  Ppoxng, Mmopel va  TPokUWPEL  TOLWKIALQ

udpoypadnuatwy, ota onola n mapoxn awung divetat anoé tnv (5.76), tnv (5.77)
ntnv (5.79).
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H kAaown opBoloyiky pédodoc¢ avtiotolel otnv MepimTwon mou LoYUEL N
(5.78) ko emutAéov Séxetal OTL t, = t,, dpa tg = 2t onote n (5.79) amhonoleital
maipvovtag tn yvwotr ékdpaocn

Q, =CiA (5.80)

Enéktaon tng opBoloyikng pebodou pmopel eUkoAa va yivel kot ywa D > t.
Aebopévou ottt — t, = 0, n (5.77) kataAnyet kot maAt otnv (5.80). H mepintwon D
< t, 8ev avriuetwniletol ano tnv opBoAoyikn pébodo.

H mopadoyxn t, = t. TnG opBoloyikng HeBodou €xel amodelytel oOtTL eival
SUGOHEVNC. ITNV MPAYUATIKOTNTA Ta patvoueva 5166guong odnyouv oe auénuévo
Xpovo kaBbodou, SnAadn t, > t,. Q¢ TPOMOG AVILUETWILONG TOU 0hAALATOC QUTOU
™G opBoloyikng neBddou €xel mpotabel n S16dguon Tou USPOYPAPHUATOG TNG
opBoloyikng peBodou amd éva 1deatd ypauuiko tauteutnpa pe K = 0.3 t, (BA.
evotnta 5.6 kat efiowon (5.47)). Me tov TPOMO QUTO N TOPOXN OLXUNS
OTTOUELWVETAL 0TO 82% - 90% Tn¢ mapoxng mou Sivet n (5.80) (BA. Raudkivi, 1979).

Mo amAd, Opwg, To 6o MPOPANUA UMOPEL VA AVTLLETWILOTEL He Ttapadoxn
au&nuévou xpovou kabBodou. I autn T Aoyikn €XeL otnputel N uédodoc tou Soil
Conservation Service (SCS). H Baoikn mapadoxn tng nebodou autng pmopel va
StatunwBel wg €n¢

t = xt, (5.81)

K

OTIOU Y aplOUNTIKOC OUVTEAEOTNC UEYAAUTEPOC TNG Hovadag. Ano tnv e€€taon
peyaiou aplBuol udpoypadnudtwy n SCS Bprke OtL N péon T tou x eival 5/3.
Me autr tnv napadoyn Kot yla SLapkela Bpoxng lon e To XpOvVo CUYKEVIPWONG N
(5.79) ivel

Q, =K,CiA (5.82)
omnou
Ky=2/(1+x) (5.83)

MNpodavwg o adlaotatog cuvteAeoTnC Ky elval HIKPOTEPOC TNG LOVASOG KAl KOTA
ouvénela n HEB0SOG Oivel TAPOXEC UIKPOTEPEC QMO QUTEC TNG 0pBOAOYIKAG
pedodou. MNa y = 5/3 mpokuTtel

K,=0.75 (5.84)

Avtiotolya yla tnv nepintwon tou tpanelosldboug vdpoypadnuartocg (t, < D) n
(5.77) biveL

Q, =K,CiA (5.85)

omnou
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K,=1/[1+(x-1)t, /2D] (5.86)
KoLyl xy =5/3
K,=1/(1+t,/3D) (5.87)

H péBobog SCS kaAUMTEL Kal Tnv Tepimtwon D < t,, yla TV omola yivovtal ot
MPOoBeTeC MOPASOYEC

t,=D/2+t, (5.88)

t, =0.6t, (5.89)

omou t, elval o xpovog uatépnong (lag time), mou ev mMpokelpévw Bewpeital wg N
XPOVLIKN amOOoTAOoN TOU KEVIPOU BApoug Tou evepyol UETOYPAdNUOTOG Ao TNV

QYU Tou TMANUUUpoypadniuatog (kopudn Tou Tplywvou). Me Bdon Ta mopanavw
Ba €xoupe

Q, =K,CiA (5.90)
Omou
2 D 2 D 2 D
k=22 _ (5.91)
1+xt, 1+xD/2+t, 1+x D/2+0.6t,
KoLy xy =5/3
D D D
K,=0.75—=0.75 =0.75 (5.92)
t, D/2+t, D/2+0.6t,

e OAEC TIC TOPATIAVW OYECELG OL XPOVOL CUYKEVIPWONG HIMOPoUV va
umoAoyilovtal amo TG EUMELPLIKEG OXEOELG Tou edadiou 3.4.4.

5.12 JuvBstika povadiaia udpoypadnipata

Ta gunelpikd udpoypadiuaTa TNG PONYOUHUEVNC EVOTNTOC amoteAoUV Kal Bdaon
yla T ouvBeon Movadlaiwv udpoypadnudatwy. Mpaypat,, £va TPLYWVLKO
oUVOETIKO povadlaio udpoypadnua pmopel va cuvtebel OMwg €va avtiotolyo
EUTELPLKO USpoypadnua, adol avtikatootabei o 6pog Ci e tov ooduvapo Hy/D,
omou H, To evepyd povadiaio UPocg Bpoxng (10 mm) kat D n Sudpkela PpoxnG.
‘EtoL Ba €xoupe

Q, =KH,A/D (5.93)
Mna didpketa Bpoxng UIKPOTEPN TOU XPOVOU CUYKEVTpWONG (ouvnBng mepimtwon,

adoul katd kavova Bswpeitalr D = (1/5 - 1/8)t,) o ouvteleotic K umoAoyiletal
onw¢ otnyv (5.91) ondte n (5.93) maipvel kat TNV LlooSuvaun popdn

Q, =K'HyA/t, (5.94)
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Omou
K'=2/(1+x) (5.95)

AkplBwC OTIC Tapamavw oxEoell otnpiletal n pédodo¢ tou Bpetavikou
Ivotitoutou YépoAoyiag (Institute of Hydrology). H néBodog 6€xetal ot y = 1.52,
omote K = 0.794. lNa TNV EKTLNCN TOU Xpovou avodou bivetal n oxéon (Sutcliffe,
1978)

46.61°"

t, = (5.96)
* 523%(1+URBAN)"*RSMD**

OTIOU 0 XPOVOG avOdoU ty; avTtloTtolyel o Stapkela Bpoxng D = 1 h kat ekdpaletal
oce h. To L ekdpalel 10 HAKOC TNG KUPLOG MLOYAYKELWAG N TOU KUPLOU
vdatopevparog (km), evw to péyeBog Sygg5 EkPpalel Tn Léon KAlon Tou, opLOUEVN
METAEL Twv SU0 Beoswv oto 10% (katdvin) kat 85% (avAvin) tou HAKOUG Tou
(m/km). H mapduetpo¢ URBAN exkdpdlel tTnv avoAoyia TwV OOTIKWV TEPLOXWV
pEoa otn Aekavn amoppong kot To péyebog¢ RSMD eival mopauetpog peyeboug
Bpoxomtwoewv (mm), lon pe To evepyd LPOC TNG UEYLOoTNG 24wpPNng Bpoxng yia
nepiodo emavadopds 5 €Twv (MPOKTLKA Yld OPEWEG N NMLOPELWVEG AEKAVEG
Bewpeital ion pe to avriotolyo oAlko UPog).

InUELWVETOL OTL N SLAPKELX BPOXNC TNG LLOC WPAG, OTNV omola avadEpeTal n
HEB0SOG Tou Ivotitoutou Ydpoloyiag, ivat yevikd oAU peydAn (akatdAAnAn) yla
™ peAétn twv ocuvnBwv Siktuwv opuPpiwv. Av kal otnv aubevtiki pébodo bev
UTIAPXEL avadopd OTov TPOMO KATAPTIONG evog povadlaiou udpoypadiuotog
MLKpOTEPNC SlapKelag, auth unopel va Baclotel otnv mapadoyn OtL o Xpovog t,
glval avegaptntog tng Stdpkelag. Me autn tnv mapadoxn, Kal maipvovrag umoyn
Tn oxéon (5.88) katoAryouue otn oxéon

ty =t —(1-D)/2 (5.97)

a

OTIoU 0 XPOVOoG t, avadEpetal os Tuxouoa Stapkela Bpoxng D (6Aol oL xpdvol oe
h). Nap’ 6Aa autd Aoyw tng Stadopdg KAlpakag eival duvatd to udpoypadnua
Tou lvotitoutou YSpoloyiag va pn SWOoEL IKOVOTIOLNTIKA OMOTEAECUATA O UKPEG
OlOTLKEG AEKAVEG.

Mo katd\nAo yla pKpng KAMoKAG AEKAVEG elval TO TplywvikO povadiaio
ubpoypapnua tou SCS, To omolio, yla idlo xpévo avodou, Sivel Alyo PLKpOTEPN
mapoxn oxung, adou Séxetal otL y = 5/3, ondte K' = 0.75. O xpdvog avodou
umtohoyiletal amd TG oxéoelg (5.88) kat (5.89) OmMOU 0 XPOVOG CUYKEVTPWONG
uTtoAoyiletal amo tn oxéon (3.24).

To Agio povadbiaio ubpoypapnua tou SCS sival €éva eVOANAKTIKO KWOWVOELSEG
OXNHQ, TIOU EXEL PACLKA XAPOKTNPLOTKA (t, Qo) (bl pe autd Tou avtictolou
TPLYWVIKOU. Ol TETAYUEVEC TOU UMOPOUV va UTIOAOYLOTOUV EUKOAQ, PE Baon Tov
Mivaka 5.2.
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Mevikd To Topamavw oxnpata povadiaiwv udpoypadbnudtwy pmopolv va
xpnotpornotnBouv katl oe cuvduaopd e AAAOUC TUTTOUG UTTIOAOYLOUOU TOU XPOVOU
ouykévtpwong (BA. edadlo 3.4.4), evw yla To XpOVo avodou pmopolV Tavia vo
Xpnotllomnolouvtal oL ox€oelg (5.88) kat (5.89).

NMivakag 5.2 AStaotatonotnuévo Asio povadiaio udpoypadnua tou SCS

Xpovog  Mapoxy  Xpovog Mapoxn  Xpovog  MNoapoxn
t/tq Q/Q, t/tq Q/Q, t/tq Q/Q,

0 0 0.9 0.97 2.0 0.32
0.1 0.015 1.0 1.00 2.2 0.24
0.2 0.075 1.1 0.98 2.4 0.18
0.3 0.16 1.2 0.92 2.6 0.13
0.4 0.28 1.3 0.84 2.8 0.098
0.5 0.43 14 0.75 3.5 0.036
0.6 0.60 1.5 0.65 4.0 0.018
0.7 0.77 1.6 0.57 4.5 0.009
0.8 0.89 1.8 0.43 5.0 0.004

BeBalwg umdpyouv  kalL  AdAle¢  péBodoL  olvBeong  povadiaiou
udpoypadnuatog, OMwe autég tou Snyder kat tou Nash, aAAad Sev xpnotl-
pomololvTal cuxvd oe PEAETEG mpooouoiwong Siktuwv ouBplwv. Meplypadn
QUTWV TwV PeBOSWV UTtdpyel ota USpoAoykd kelpeva (m.x. Chow et al., 1988,
Shaw, 1988).

Oa mpémnel va onuelwBel OtL oL mapandavw pEBodol kataptiong povadlaiwy
uSpoypaPNUATWY avapEPOVTOL O OXETIKWG OMAQ OXNUATO AEKAVWVY KOl OF
KaBapwg enudavelakr pon, mou akohouBel dpuoikég Sladpopec. Katd cuvemela
neplypadouv povo To GAWVOUEVO TNG Omoppong tTwv ouPpiwv mpwv auvtd
gl0éABouv ato SikTuo Kal dev LoYUoUV yla oUVOETEG AsKAVEG TToU TepAaPdavouv
KOl aywyoug ouBpiwv. O OXNUOTIOMOC TwV USPOYpPAPNUATWY TWV CUVOETWV
AEKOQVWV QTALTEl, MEPA QMO TA MOPATIAVW, KAl UTtoAoylopoug Stédsuong kotd
pNkog tou Siktuou opPpiwv, cupdpwva pe 6ca avadepbnkav oe MPONYOULEVECS
EVOTNTEG.

5.13 Katowyideg peAétng

Otav Katd tnv ekmovnon Qo LEAETNG, N omola pnopel va avadEpetal ite oTo
OXeOLOOUO elte OTOV EAEYXO ETAPKELAC EVOC SIKTUOU ouBplwv, n ekTipnon twv
udpoypadnuatwy ylvetal pe t xpnon Hovadiaiou udpoypadnuatog, tote dev
UTTAPXEL Kavévag AOyog va Bewpeital n Bpoxn Xpovika opolopopdn. AAMwWOoTE pla
Tétola Tapadoxn oadwe UTTEKTIUA TNV MANUUUPLKA axpn. AvtiBeta n mapadoxn
MLOG XPOVLKA 0VOOLOHOPdNG BPOoXNC elval Lo peaALOTIKNA Kol TiLo aodaAnC.
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Eniong n Sapkela Bpoxng dev umapxel Adyog va Bswpeltal ion Pe To Xpovo
OUYKEVTPpWONG, OMWC yiveTal otav xpnolpomoleitat n opBoloyikn pébodog. Oa
npénel va avadepBel 0TL Sev UTIAPYEL LOVOCHUAVTOG TPOTIOG yLla Tov KaBoplouo
™¢ Sldpkelag NG katayibag oxedlaopou. Itnv mpaén n Sldpkela AapPavetot
TOAQMAQGCLO TOU XPOVOU UGTEPNONG TNG AEKAVNG KOL TTAVTWC UEYAAUTEPN TNG
Slapkelag Tou povadlaiov vdpoypadnuatoc. Kavovikd otnv mepimtwon oxedla-
OUOU £pywV TOU MPOKAAOUV avaoxeon MAnUUUpag (de€apevég avaoyeong), oto
XPOVO UOTEPNONG TNG AEKAVNC TIPEMEL VO CUVUTIOAOYI{ETOL KOl O XPOVOG
VOTEPNONG KATA TN SLOSEUON HECW TWV EPYWV AVAOYXECNS. AUTO CUVETIAYETOL La
oKOpa peyaAUTtepn Stapkela tng katalyibag oxedlaouou.

Ma tnv Kotoavopr tou cuvoAlkoU Uoug Bpoxng oto xpovo XpnoLpomolouvTal
Sladopec uEbobdot:

o. H ugvobdoc tou TpLywVIKOU UETOYPAPHUATOC
Mpokewral ywa TNV amlouotepn (UETA amd ekeivn NG opolopopdng
katavoung) uEbodo, otnv omola n Katavoun €ival TPLYWVLKA UE QXU OTO
Xpovo t, = rD, 6mou D n SLdpkela PpoxnG Kal r aplOUNTIKOG GUVTEAECTAG e
TIHEG amo 0 péxpt 1. MNa r = 0.5 MPOKUMTEL N CUUUETPLKA TPLYWVIKN
Katavopn. H awun i, tng évtaong Bpoxng divetat amod tnv mpodavr oxéon j,
= 2H/D, 6mou H to cuvoAik6 Uog Bpoxng (BA. kal Chow et al., 1988).

B. H ugédoboc tn¢ adlaotatng YpovIKNG KATAVOUNG

O empeplopog tou UPoug Bpoxng oTo XPOVo Yivetal cUUPWVA HUE ML
nipokaBoplopévn adidotatn kotavoun tg popdng (H/Hw.) = ouvap-
ton(t/D), 6mou D n ol Sldpketa TN Katalyibag, t< D o xpovog, H to
O og Bpoxng oto XPovo t Kal Hyy TO TEAKO (cUVOALKS) U oG TNG Katalyidag.
H popdn tng mapandvw cuvdaptnong Bewpeitat aveédptntn tng SLAPKELOG
D kot tou DPouc Hyy Kat ouvnBwe mpoodilopiletal BAoel SLaypapUATwy TNG
BLBAloypadiag. Mo té€tola péBoSO¢ cuviotdtal Kol amd to Bpetaviko
Ivotitouto Y&poAoylag (Sutcliffe, 1978, Shaw, 1988), to omoio Sivel Kat
OPLOUEVEC TUTILKEC KAUTTUAEG aSLACTATWY KATAVOUWV. MapOUOLEG KOUTTUAEG
Sivovtat kat and tnv SCS (BA. Chow k.a, 1988) kat dAAou¢ epeuvntég (Huff,
1967 ZtuAlavidou, 1985 Maudaong, 1986).

V. Huédobdoc tou duouevéotepou ouvSUACLIOU TWV TUNUATIKWY UPwV Bpoxng
Me tn p€Bodo auth mpoodlopilovtal ta TUNUatikd VYN Bpoxng twv
ETUUEPOUC SLAPKELWV HE BAon TNV OUPPLO KOUTUAN TNG UTTO UEAETN AEKA-
vnG, TTOU avTloTolel otnv mepiodo emavadopdq PeAETNC. To TUNHOTLKA
OPn Bpoxng Slatdcoovtol OTn CUVEXELA OE TPOTO WOTE VA TPOKUTITEL O
Suopevéatepog Suvatog ouvduacouog, dnAadr) auTOg Tou TPOKOAEL TN
SUoUEVEDTEPN alYU TNG TAPAYOUEVNC TANUUUpag. H péBodog autn
npoteivetal and to USBR (1977). H Baown nmapadoyxn tng pebodou tou
Suopevéatepou ouvbuaopol eival OTL os KABe empépoug Slapkela t To
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nipokurtov UPog Ppoxng €xel tnv idla mepiodo emavadopdc e To TEAKO
(ouvoAikd) UPog Bpoxng. O Suopevéotepog CUVOUAOUOG TWV TUNUATIKWY
vpwv mpokUTTEL PE TNV €€Ng peBodoloyia: Ta Tunuatika vPn Bpoxng
SloTAcoovVTaL O XPOVIKN avtloTowia LEe TIG TETAYHEVEG Tou Hovadlaiou
vbpoypadnuatog o TPOMO WOTE TOo MEYLOTO UYPog PBpoxng va eival
QIMEVAVTL QIO TN UEYLOTN TETAYUEVN TOoU povadlaiou udpoypadniuotog, To
OHEOWC ULKPOTEPO OTTEVAVTL OO TNV AUECWC ULKPOTEPN TETAYUEVN K.O0.K. H
Stataén aut otn CUVEXELD AVTLOTPEPETAL KAl £TOL MPOKUTITEL TO TEALKO
vetoypadnua. AntoSelkvUeTal BewpnTIKA OTL N TEXVLKN AUTH paypatt Sivel
N MEYLOTN Tapoxn owxung, otav ouvduaotel pe TO povadiaio
vdpoypadnua.

6. H uévoboc twv evaAdlaooduevwy umlok
It UEBoSO TwV eVOANACOOUEVWVY UITAOK, TIOU amoTeAel amAoUoTtepn
mapoaAAayr TnG mponyoUEeVNG, Ta TUNUATIKA U Bpoxng Slatdocovtal o
XPOVIKN akoAouBia e TO UEYLOTO OTO HECO TNG EMIAEYUEVNG OUVOALKNG
Slapkelag PBpoxng kot ta umolouna oe PpOivouca oelpd eVOAAAKTIKA
oplotepd Kal S€LA Ao TO KEVTPLKO UTTAOK.

Map’ 6Ao mou Bewpntkd n tpitn pEBoSog PBaociletal oto Sduopevéotepo
ouvluaopd Twv emipépoug uPwv Ppoxng, eival duvatd va Slvel UIKPOTEPES
TANUUUPEG alxung amod tn Seutepn, A akOUA Kal amo v mpwtn pHéBodo. Auto
gfnyeltal and 1o yeyovog otL oL Suo mpwrteg pEBodol eival duvato va dwoouv
peyoAUtepa o PEYEBOC TUNUATIKA VYN amod tnv tpitn, dedouévou OtL dev
naipvouv umtoPn tnv OpuPpLa KaApmOAn ya Tig eVOLAUESEC SLAPKELEG.
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6.1 ZUoTOON OLKLAKWV AUMATWV.

Ta ouvAOn aoTika AUPOTO TIEPLEXOUV OTEPEA UALKA o€ avaloyla tng Tagng tou
1:1000. Ta oteped UALKA Slakpivovtal o StaAupeva kol adtaAvuta ) atwpoUuEeva.
Ta teAeutaia avtupoownevouv nepinou to 40% tou cuvolou. Mépog amd autd
(mavw amod 10 pLoo) sival kadilioipua dSnhadn kabllavouv OTAV EMLKPATCOUV
ouvBnKeg npepiag.

Ta oteped UAka Slakpivovtal emiong oe efaepwotua kol adpavn. Ta mpwTa
glval ekeiva mou, PeTA amd cuykévtpwon Kol adubATwaon TOug, UTIOKELVTAL OF
Kauaon. YrotiBetal 0Tt Ta e£aepWOlLa OTEPEA ATOTEAOUVTAL OO OPYAVIKA UALKA,
TIOPOAO TIOU OPLOPEVA OPYAVIKA UALKA Oev Kalyovtal, evw KAmola avopyava
UAlka amoouvtiBevtat oe uPnAéc Oepuokpacieg. Ta opyavikad  UALKA
amoteAouvtal amno npwrteiveg, udatavBpakeg kat Almn.

To TIO XOPOKTNPLOTIKO HUETPO TNG TOCOTNTOC TWV OPYAVIKWY OUCLWV TIOU
TMEPLEXOVTAL OTA AUpOTO €ival €UPECO: avTtl TNG HALOC TwV OPYAVIKWY OUCLWV
KOBeauTWwV, UETPLETAL N HAla TOU 0EUYOVOU TIOU KOTAVOAWVETOL yla TNV TANPN
Bloxnuikn ofeldwon Twv oucwwv autwv. Etol mpokUTTtel TO BloynuUikwe
artattovuevo oéuyovo (biochemical oxygen demand — BOD). Me tov 0Opo
Bloxnuikn oeldwon twv ouclwv evvoole tn Ppadeia ofeldbwor) Toug KATwW amd
™ dpacn agpOPLWV UIKPOOPYAVIOUWYV (BAEME EMOUEVN EVOTNTA). 2TNV TIPAYHOTL-
KOTNTA HLo Tétola ofsidwaon umopel va SLapkETeL PNVEG Kal £TOL €lvol TIPAKTIKA
aoUudopo va LeTpnBel n mooodtnTa ofuydvou mou Ba katavalwBel yia Tnv mAnRen
Bloxnuikn Slacmacn Twv opyavikwyv ouclwv. Etol €xel kablepwBel va yivetat
UETPNON TNC TOCOTNTAG 0EUYOVOU TIOU KOTOVAAWVETOL LECO OE TIEVTE UEPEC, KATW
oo eAeYXOUEVEG EPYAOTNPLOKEG oLUVONKEC, og Beppokpaacia 20°C. To anotéAeopa
NG HETpNoNG autng cupBoAiletal wg BODs.

‘Eval GAAO TOPOUOLO EUPECO HETPO TNG TOCOTNTAC TWV OPYAVIKWY OUGCLWV £ival
TO YNULKWCS amaitouusvo oéuyovo (chemical oxygen demand — COD). MNpokettol
yla TNV moootnTa ofuyovou TIOU KOTOVOALOKETAL yla Tn XNUiIkn ofsidwon twv
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OPYOVIKWV OUCLWV. ITO E£PYOOTNPlo, WG OEELOWTIKO UALKO Ypnoudormoleital
ouvnBwWE To SIXPWULIKO KAALO pe KOTOAUTN Belkd dpyupo. H pétpnon tou eival
ypryopn kat ohokAnpwvetal os 2-3 wpeg. To COD dev kavel Slakplon Hetal
Bloxnuika otaBepwv Kol actabwv ouoLwy, yU' aUTO Kal glval HeyaAUTEPO amod To
BOD. H oxéon BOD; mpog COD yia owklakd AUpata €ival katd kavova amnd 1:2.0
péxpL 1:2.5.

To auECOTEPO HETPO TNG TOCOTNTOC OPYOVIKWY OUCLWV Eelval o 0Alkog
opyaviko¢ avipakoag (total organic carbon — TOC) mou ekdpdlel Tn pala tou
opyavikou avBpoka Tou PBpioketal péoa ot ouoieg. Epyaotnplokd
npocdlopiletal pe kavon tou delypatog oe kKAlBavo uPnAng Bepuokpaociag pe
mapouasia KataAutn Kal HEtpnaon pe unépuBbpo avaAutr tou CO, Tou MapaysTaLl.
Onwcg kat to COD, o TOC &ev kavel Stakplon BlodlaomAcIuwy Kal Un oucwwyv. H
oxéon TOC mpog BODs ota owklakd AUpata sival katd kavova 1:0.70 éwg 1:0.75.

O mpoodloplopog NG ouOoTAoNG TWV AVUATWY €(VaL QVIIKEILEVO HNXOVIKWYV,
XNULKWV Kal BloxnUKwv avaAlUoewv. TUTIKA €IKOVO TNG cUOTOONG TWV AUMATWY
Sivetal otov Nivaka 6.1.

Mivakag 6.1 Turik oUVOeon avenetépyaoTtwy AOTIKWY AUUATWY

Juykévtpwon Aupdtwv os mg/L

ZuoTaTLKA yla Katnyopia punavong:
AcOevn Méon loxupn
OAWKd otepea 400 800 1200
E€aepwolua 210 420 780
Abpavn 190 380 420
Awwpoupeva oteped 130 250 440
E€aepwolua 80 150 270
Abpavn 50 100 170
BOD;s 110 220 390
COoD 250 500 1000

Nivakag 6.2 TUTLKA LeYEON pUTWV avdA KATOLKO

Tunog punou Katowieg pe Katowkieg xwpig
okouridodpayouvg okourmidodpdayoug

AwwpoUpeva oTeped 90-150 g/(d kat)  60-115 g/(d kar)
MocooTod €€AEPWOLLLWY OTEPEWV 75-80 % 75-80 %
Mocootd KABWAOWLWY OTEPEWVY 60-75 % 60-75 %
BOD; 80-120 g/(d kat)  60-110 g/(d kar)
MNocootd BOD; mou odeiAetal
oTa EEAEPWOLUA OTEPEQ 75% mepinou 75% mepinou

Mo TNV EKTIUNGCN TWV OALKWY KoL ovd Katnyoplo MOCOTATWY OTEPEWY OUCLWV
TIOU €L0€pYOVTOL O0TO SIKTUO akaBApTWY XPNOLUOTIOLOUVTAL TUTILKEG aVO KATOLKO
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TIHEG, OMWG AUTEG Tou Mivaka 6.2 mMou mpoépyovial amo dedopéva twv HMA
(Metcalf & Eddy, 1979, XplotoUAag, 1991). Na to Aekavomnedilo tng ABrvag, xwpig
™ Blopnyavikn cupBoAn, sktundnke otL n mapaywyn BODs sival 65 g/(d kart)
(XplotouAag, 1991).

6.2 AltooUvBson tnG opyavikng UANG

2Tn ovotaon TG 0PYAVIKNG UANG KuplapxoUv Ta otolxeia avBpakag (C), ouyovo
(0), udpoyovo (H) kat oe eltepo Babuo Ta otoyeia alwto (N), dwoddpog (P) kat
Beio (S).

H opyavikr) UAn elval yevikwg aotadrg Kol UTIOKELTAL 0 UETABOAEG UTO TNV
enibpaon Slddopwv XNULKWV OUCLWV KAl Tn Opdcn TwV KLKPOOPYAVIOUWV
(Baktnpldiwv). TETOlOL HMIKPOOPYOVIOHOL UTAPXOUV TIAVTOTE oTa AUMATO Kol
TiPOKAAOUV BLOXNULKA amOocUVOEC TWV 0PYAVIKWY OUCLWV.

H Bloxnuikry amoouvBeon umopel va yivel pe 600 TpoOmoug, asgpdBia N
avaepoBia. Epooov umdpxel meploosla ofuyovou ota AUpata, mpayatomnoleital
aepoBia amoouvean, aMoTEAECUA TNG 6PACNG TWV AEPOBLWY ULKPOOPYAVIOUWV.
H Aewtoupylo autwv Twv ULKPOOPYAVICUWY €£lval mapopolo HE aUuTh TOu
avBpwrou kat twv {wwv: Ofeldwvouv TNV opyavik UAN XpnOLUOTOLWVTAC TO
eAelBepo poplakd ofuyovo. Ta TeAka poiovTa TNG amoouvBeong AUTAG ival To
Slo&eidlo tou avBpaka (CO,) to vepo (H,0) ta vitpikda (NO;3 ) kat ta Beuka (SO, 7).

AvtiBeta, otav undpyet EAAeldn ofuyovou, avanTuooeTal pla GAAN Koatnyopia
ULKPOOPYQVIOUWY Ol  avoepoBlol  UIKPOOPYaVIoUOl, TOU TPOKAAOUV TNV
avaepoBla amoouvison TWV OpyovIKwv ouclwv. H Aeltoupyla autwv twv
MLKpoopyaviopwVv eivat oAU Sladopetik and aut twv {wwv. I autoug to
eAelBepo ofuyovo eival eMIPpadUVIIKO TNEG avamTuéng Toug 1 Kat dnAntrplo. Ta
TeEAIKA Tpoidvta TNG avaepoflog amoouvBeong eival AmMAoUOTEPEG OPYOVIKEG
EVWOELG Kal avopyaveg UAeg, onwe Sloeidlo tou avBpaka (CO,), pebavio (CHy),
LV6pO6BeLo (H,S) kat appwvia (NH;z). Oplopéva and ta mPoiovIa aAuTa MPOKAAOUV
amnexBeic oopég OTav eAeuBepwBolV otnv atuocdatpa. Autog sival Kat Evag ano
TOUG AOYOUG TIOU KaBLOTA avemlBupntn tnv avaepofla amocuvOeon oToug
aywyoU¢ Avpdtwy, oe uddatwvoug amodeékteg (Alpveg, motaula) KabBwg Kot OTIg
Bloxnuikég Slepyaoiec Twv eyKOTAOTACEWY KaBaplopol AUpATwy, OTAV QUTEC
yivovtal og avoulytég Se€apeveg.

6.3 AEpLOMOG TWV SIKTUWV akaddaptwv

O KaAOG aEPLOPOC TWV AUPATWY KATA UAKOG TWV aywywyv gival amapaitntog yla
™V amoduyn oavaepoflwyv cuvinkwv amoouvbeong, Twv OmMolwv T TEAKA
nipolovta sival amexdn kot mMoAEG popéc emikivbuva yla tov avBpwro, aAAd Kot
SnuoupyolV KvdUvoug yla Toug iSloug Toug aywyous. Ta eplBwpla acdaleiag
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Tou emBAMOUV OL KOVOVIOUOL yla TO TOGOOTA MANPWONG Twv aywywv (PA.
evotnta 4.9) yevika e€acdalilouv LKAVOTOLNTIKEG CUVONKEG agpLOUOU TwV AUMA-
Twv.

O eAKUOUOC TOU 0€Pa OTOUC aywyoUl¢ akaBdapTwy yivetal and tnv dla tn pon
Twv Avpdtwy. Eni mAéov npaypatonoleital avtaAlayr agpa HETALU aywywv Kal
aTUOOdALPAG TIOU TPOKAAELTAL OO TIG AUEOUELWOELS Tou BAaBoug pong oToug
oywyouc. Mevikd n elocoywyr Tou aépa oTou¢ aywyous akabdptwv ylvetal oe
emapk Pabud amd Toug aywyolC €£EAEPIOMOU TWV OTITIWV KOL OmoO TIg
avBpwrnobupideg Twv dpeatiwv.

JUpdwva pe Tig 06nyieg twv WPCF & ASCE (1976) oTic akOAouBeC MEPUMTWOELG
Oev emopKkel 0 PUOIKOG OEPLOUOC Kol EMIBAAAETOL N EYKOTAOTOON CUCKEUWV
e€avayKaoUEVOU AEPLOUOU:

1. Ma TNV amaywyn KL TNV LKavomoLlnTiky SldBeon HOAUCUEVOU a£pal TIOU
gival duvatov va Sladpuyel amd TOUC aAywyoug OE TIUKVOKOTOLKNUEVEG
TLEPLOXEC.

2. M tnv e€aoddiion ouvbnkwv OxL UTIEPBOAKA EANELUPOTIKWY O 0EUYOVO
OTOUG OywyoUC. ZuvABwg OTovV aépa TwV UTIOVOUWV N CUYKEVTpWON
ofuyovou elval mepimou ion pe to 90% TNG atpuoodalplkng, TPAYO TIoU
e€aodalilel kavomolnTkeG ouvbnkeg agpoflag amoolvBeong. Opwe oe
aywyou¢ oAU PeyaAou URKoug He aoBevry duoko aeplopd n oe BEcelg
omou mapeunodiletal o GUOLKOC OEPLOPOC, N CUYKEVIPWON WUMOPEL va
TEOEL KATW Ao To 50% tng atpoodalplkic. Mia tétola cUvBeon Tou agpa
obnyel og avaepoPleg dlepyaoieg anooclvBeoNC TwWV OPYAVIKWY OUCLWV Kall
givat SnNAntnpuwdng f akoun kat Bavatndopa ya tov avpwro.

3. NMa t™n &latnpnon OoTeyvwv TOWHATWY TwV KATAOKEUWV KOl ToV
TIEPLOPLOUO TNC XNUKNG SLaBpwong, omou umdapxel napoucia udpoBeiou.
AUTOG O TPOMOC TPooTaciag Elval AMOTEAECUATIKOC LOVO YLOL HLKPA HNKN
OYyWYWV Kal Xpnollomoleital kuplwg os dppedria.

4. Mo Tov amokAEOpO TNG SnUIoupylaG €KPNKTIKAG oUvBeong Tou agpa.
Kavovikd armayopevovtol ta avadAEElua agplo 0TOUG UTIOVOUOUG KoL N
umopén toug umopei va BewpnBel povo wg atuxnua. OL cuykupieg mou
UTopoUV va odnyrnoouv o€ E€KPNKTIK oUvBeon tou aépa Oev eival
TPOPAEPLUEG, aAAA EUTUXWC, EVOL OTIAVLIEG, £TOL WOTE VA N ALTLOAOYOUV
TNV KOTOOKEUN GUOKEUWV AEPLOROU O OAOUC TOUG aywyouq. QoToco o
e€avayKaopEVOC aePLOUOG, Omou amoatteital yio AAAoug AOyoug, €XEL TO
TIAEOVEKTN O VO OTTOKAELEL TN SnpLloupyila cuvBnNKwV EKPNKTIKAG cUVOeoNG
TOU aépa.

O efavaykaoUéVog aEPLOUOC, OTIOU ATALTELTAL, Tpayuatonoleital pe YnAoug
aepaywyous 1 aAieg Statatelg andoopnonc.
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Ag onpelwBel téAog OTL eneldn Sev pumopolv va mpoBAedpBolv oL cuykupieg
Snuoupyiag SnAntneuwdoug 1 eKPNKTIKAG atudéodolpag OToug aywyoug,
emBarAetal va maipvovtal KaTAAANAa HETPA aVIXVEUONG TETOLWY CUVONKWVY Kol
OEPLOMOU TWV aywywv Kol ¢ppeatiwv Katd tn SLApKELD TNG OUVTAPNONG TOUG,
wote va anodeuxBouv Kivouvol aTUXNUATWY yla TO €PYATIKO TPOCWIKO. H
napapovn {wwv, T.X. TIOVTIKLWY, OTA QTOXETEUTIKA Oiktua Oelyvel OTL n
atuoodalpa péoa os autd dev eival SnAntnpuwdng (IxAua 6.1).

IxAna 6.1 OL ouvtnpntéG Mou epyAlovTal OE OTTOXETEUTLKA SIKTUOL CUXVA €pXovial o€
enadn pe wa, TNV UTapén Twv omolwv ekAauBAavouv w¢ EvEelfn OTL EMLKPATOUV KOAEG
oUVONKEG, Xwplg SnAnTnpLwdn agpLa.

6.4 Napaywyn vdpoBeiov ocTOUG AYWYOUC aKABAPTWV

To udp0bBELo, EKTOC ATO TNV EVOXANTLKN 00N Tou, Snuloupyel TOANG tpoBARaTa
OTO AMOXETEVTIKA Siktua, YU auto kat e¢etaletal Wolaitepa. Eival mpodaveég otL n
Tmapouasia tou elval avermBuuntn KoL TPEMEL VAL EAQXLOTOTIOLETAL.

H mnopaywyn ubpobBeiou eival amotéAecpa g OSpdong avaepoflwv
Baktnplbiwv. Ita Apata Bploketal og dU0 Kupiwg HoPdEG, WG SLAAUPEVO OEPLO
H,S kat w¢ 1ov udpobeiou HS . H avaloyia Twv popdwv auTwyv EAPTATAL OO TO
pH twv Avpdtwyv. e pH 5 enikpatel €€ oAokAnpou n popodn H,S evw os pH 9 n
popdn HS . e oudétepo neptfparrov (pH = 7) oL ouykevtpwoelg H,S kat HS™ eivat
loec. e ouvnBelg ouvOnkeg Bepuokpaciag Avpdatwy To udPOBelo elval €vtova
SLaAUTO Og QUTA, O£ CUYKEVTPWOELS Ttou ¢tdvouy ta 3000 £wg 4000 mg/L. Me tnv
napouaia Wvtwyv Pet@AAwv (Fe, Zn, Cu) éva pépog Tou udpoBeiou peTaTpEneTal
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oe kaBunowa alata. TuvnBwe To PEPOC QUTO eival PLKPO Kal dev Eemepva to 1
mg/L. Adyw tg peyaing StaAutotntag tou dev avaduetol amod ta Avpata umo
popdn ducoAidbwv, KATOLO OHWG MEPOC TOU ef€pxetal amd tnv eAelBepn
erudavela. H aneAeuBEpwan Tou yivetal pe peyalo pubud os MePLOXEC UE EVTOVN
TpPnN.

Ta kupLoTepa mpoBAnuata ou tpokahouvtal ano to LOpoBelo oxetilovtal e
Vv eAelBepn aépla popdn tou mou Sladelyel and ta AUPATA KAl OXL Th
SlaAupévn. Auta eivat:

1. MpokAnon anexBwv ooUwV.

2. Anuwoupyia dnAntnpuwdoug atuoodatpag, enikivbuvng ywa tn lwn ocwv
gpyalovtal oTn CUVTNPNGCN TWV UTIOVOLWV.

3. AlaBpwon twv opodwv TwV OYywywv amo CKUPOSEUA, OULOVTOTOLUEVTO N
METaAAO (oTnv meployn mou Sev KaAUTITETOL Ao Th pon). Elval evéladépov
OTL TQ TOLYWUATA TWV CWARVWY Ttou Bpéxovtal Sev mpooBailovtal coPfapd
arno to Stahupévo udpaobelo.

4. MpoPAnuata otnv edapuoyr oepoflwv SleEpyAcLwy OTNV EYKOTACTAON
kaBaplopol oOtav T AUpata  ¢tavouv ekel. Emiong avfénon NG
QIMOLTOUHEVNG TocoTnTaG XAwplou, otav edopudletal YAwpilwon Twv
AupdTwy.

TNV mpaypoatkotnta n Stafpwon twv opodwv dev mpokaAeital anod to dLo to
V6pOBELo, ald amo to Beuko oL, mou napayetal and oteidwon Tou uSpoBbeiou
oTa ToYWHATA TG opodng He mapouoia vypaciag. H vypacia Twv TowHATWY
odeiletal oe e€aépwaon TOU VEPOU TWV AUHMATWY KOl OTN CUVEXELQ CUUTTUKVWGON
Twv udpatpwv. H ofeldwon mpokaleital anod agpofia Baktnpidia og Svo otadla
(Degremont, 1979).

e JTO MPWTO 0OTASL0, Tou TpoKaAeltal amd AsukoPBaktnplosldr, OMwG n
Be100pL&, yivetal oeibwon tou H,S oe S:

2H,S+0,>2H,0+2S

e Jto OeUtEpo otAdl0 Mou TpokaAeital amd mpwtoBoktnpibla, OmMwg o
BeloBakirog, ofelbwvetal To Belo og Belkd ofu:

25+30,+2H,0 > 2H,S0,

Onwg mpoavadépbnke, n mapaywyrn udpoBeiou euvoeital ce ouVORKEC
amouaoiag ofuyovou. TETOLEG CUVONKEG EMLKPATOUV O€ por UTIO Tieon, OMwG yla
Mapadelypa o KATaBAUTTIKOUG aywyouq f olidwveg. H moootnta tou udpobeiou
TIOU TIOPAYETAL AUEAVETOL UE:
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e TNV av&non Tou XpOVoU MAPAOVIC O CUVBNKEC N aEPLOMOU,
e TNV av&non Tou opyavikou doptiou,

e TNV avénon tng Bepuokpaciag, kot

e TN Helwon NG SLapETpou Tou aywyou.

Mapaywyrn udpoBeiou Umopel va ylveTal KoL 0 aywyoug UE HEPLKA TIANPWON
KATW amo avemnmapKeilc ouvOnkeg asplopol. H mBavotnta napaywyng udpobeiou
OoAAQ KOl N TTOCOTNTO TTIOU TTAPAYETAL AQUEAVETAL LE:

e TNV avénon Tou opyavikou doptiou,

e TNV avénon tng Bepuokpaociag,

e TNV av&non tng BpeEXOUEVNG TTEPLUETPOU TOU aywyou,

® TN Helwon Tou MAAToUC TNG eAeUBepNC eTLPAVELAG TOU aywyoU, Kal

e TN Helwon TG TUPPNG OTNn POoN, IOV €XEL CUVETELA TN Helwon Tou puBuoul
petadopag aépa (kat apa ofuyodvou) ota Avpata. H TOpBn cuvaptdtal pe
NV KAlon Tou aywyou Kat Thv TaxutnTa.

O puBuog £khuong ubpobeiou amd TNV eAelBepn emipavela TG PONG
au&avetal pe

e TNV av&non tng ouykévtpwaong udpobeiou ota AUparta,
e TN Helwon tou pH Twv Avpdtwy, Kal
e TNV £vtovn avénon tng tupPng otn pon.

Métpa mou pmopoUlV va AdpPdvovtol yla Th HElwon TNg MOpOaywyng
ubpoBeiou eivat:

a. [a aywyoucg Uno nieon Kat avtAlootaolio
e Amoduyn HIKpWV TAXUTATWY OTOUG aywyoug.

e Edodlaouog Twv Yeyalou HAKOUG KATABAUTTIKWY aywywyv Kol oldpwvwv
he duontipeg agpa. OL duonTAPEC MPEMEL VO AELTOUPYOUV CUVEXWG,
QKOUN Ko 0Tav 6gv AELTOUPYOUV OL aVTALEC.

e JXeOLAONOC TWV PPeaTiwv GOPTIONG TWV KATAOALTTIKWY OyWwywV Kal
olbwVwWv oe TPOTO WOTE VOl N UTIAPXEL TILBavOTNTA Vo AELTOUpYyRoouY
UTLO Ttieon oL aywyol mou cupBaAlouy os auTd.

6. MNa aywyoug eAeU¥epnc pong

e THpnon KAvomoLNTIKWY TeplBwpilwy OEPLOPOU KOl  €AAXLOTWV
TOXUTATWY KATA TO OXESLOOUO TWV AyWYWV.
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e e duopeveilg¢ ouvbnkeg, avénon tng SLAUETPOU TOU Oaywyou, TPAyHa
TIOU €XEL OUVEMELA TN HElWON Tou AOyoU BpeEXOUEVNG TTEPLUETPOU TIPOC
mAdtog eAeVBepnC eruddvelag (P/B).

e EAoylotonoinon twv meploxwv uPpnAng topPng oto Siktuo, yla tov
TEPLOPLOUO TNG ameAeuBépwong udpobeiou otov agpa.

e EdoSLOONOC TWV ayWYywV LE KATAOKEUEC agplopol (BAéme mponyou-
LEvN evotnTa).

Otav n mapaywyn udpobelou yivetal avamodeuktn Ba mpémel va ylvetal
KOTAANAN  avTtiSlofpwTiky  TPOOTACIA TWV  OYyWywv amod  okupodea,
OLLOVTOTOLIEVTO N HETOAAO, LOLAITEPA TWV TOLXWHATWY TNG 0podn¢ (BA. evotnta.
7.4).

TEANOC N TEPLOTOAN HEYAAWV OUYKEVIpWOEWV USpoBeiou mou €xel mapaybel
Mropel va yilvel (T.. otnv elcodo eykataotdoswv kabaplopou) site pe xAwplwon,
gite pe mpooBnkn vitplkkwv 1 aldtwv owdnpou, 1N Yeudapylpou. Ita aAvavtn
TUALOTO AyWYwV, OTIOU OL TTOPOXEC AUUATWY £lval UIKPEC, ATIOTEAECHATIKA £lval
KOL N apaiwon Twv AUpdTwy pe kKabBapo vepo, HEow dpeatiwv MAUONG. AuTH €Xel
amotéAeopa tn pelwon TG ouykévtpwong BOD kot udpobeiou kabBwg kal Tnv
auénon tg taxuTnTag. TEAOC n eploSLKA £yXuon aoB£0TN OTOUG UTIOVOHOUG £XEL
EUEPYETIKA amoteAéoparta, €neldn kataotpédpel ta Paktnpibia mou mapdyouv
Beuko ofD.

6.5 Moootikomnoinon t¢ nbavatntag napaywyng udpobeiov

AVTIKEILEVIKA HETPA TNG TBavoTnTog mopaywyng udpobeiou otoug aywyoug
oakaBaptwv eAevBepng pong Oev umapyouv. Exouv Opwg KaBlepwBel Svo
EUMELpLKOL SEIKTEC KATAOTACNC IOV TEPLYPAPOUV av N TBOVOTNTA TAPAYWYNC
udpoBeiou ival onuavtikn n oxt. O MpwWTOoCg €ilval n TaxyTNTA PONG Kal 0 SeUTEPOCG
o 8eiktng Z Tou Pomeroy, mou opileTal mapakatw.

Kata mopopolo Tpomo pe TNV ToxUTNTA autokoBaplopol Umopel va oplotel
KaL n toxUtnta autooeplopol, Viine WG eKelvn mou e§oodalilel emapkeig
ouvOnkeg petadopdg ofuyovou oOTn pon Kol EMOUEVWE EAAXLOTOTIOLEL TNV
mBavotnta mapaywyng ubpobeiou. H mocotikn NG £kdppacn, oOuwg, eival
Suokolotepn. Exel mapatnpnBel (WPCF & ASCE, 1976) otL oe AUpata pe unAn
Bepuokpaocia, tng taéng twv 30°C, kol peyaho opyavikd doptio, n toxvtnTa
outoagplopoy eival tg td€ng tou 1 m/s. Opwe os péoeg Beppokpooiec Ko
aoBevéotepa opyavikd dopTia n TaxuTNTa AUToaEPLONOU lval TNG TaEng twv 0.3
m/s, SnAadn xapunAdtepn amnd tnv taxvtnTta autokoBopLlopou.

O von Bielecki & Schremmer (1987) uloBetoUv tn akoAoubn eumelplkn oxéon
Tou Pomeroy yLa tnv eKTiunon tg TaxUTNTOS AUTOAEPLOOU:
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—

EBOD

Vinin,a =—] {Vimina 08 M/s, [BODs] oe mg/L} (6.1)
’ 590

omnou [EBOD] n ouykévtpwaon Tou evepyol opyavikou doptiou ota AUpata, Tou

OUVSEETAL e TNV avtioTtolyn cuykEVIpworn tou BODs pe Tn oxéon

[EBOD]=[BOD, .07 {[EBOD] kat [BODs] oe mg/L, T o€ °C} (6.2)

omou T elval n Bepuokpacia.
O &eiktng Z tou Pomeroy opiletal and tnv akoAouBbn oxéon, yvwotn wg
«tumog Z» (von Bielecki & Schremmer, 1987)

chf/[zlsg—?/?]g {[EBOD] og mg/L, Q og m*/s} (6.3)
omnou [EBOD] to evepyd opyavikd ¢optio, J n kAlon tou aywyou, Q n mapoxn, P n
Bpexouevn mepipeTpog Kal B To mAATog TG eAelBepnC eMbAVELAG TOU aywyoUu
(uovadeg (6leg pe autég tou P). MNa TIHEG Tou Z MIKPOTeEpsg amd 5000 n
mbavotnta moapaywyng udpobeiou eival pikpn. Mo Z otnv neploxr; 5000-10000
OVOUEVETAL OXNUOTIONOG UIKpWV TIocotAtwy udpoBeiou (0.2-0.4 mg/L) xwpic
OUw¢ coBapolg Kvduvoug. Zofapd mpoPAnuata avapévovral yla Z peyaAltepo
Tou 10000 kat slaitepa otnv neploxr 15000-20000. Ot von Bielecki & Schremmer
(1987) B£touv to akdAouBo Oplo GTNV TN TOU Z, TTPOKELUEVOU VA PNV UTApEouY
npoBARUATA OTOV OYWYO

ZET[L‘[p =7500 (64)

BeBaiwg dev eival mavrote duvatn n TAPNON TWV EMITPEMOUEVWY TILWV TNG
ToXUTNTOC KAl Tou Z, SnAadn n tpnon Twv avicoTATWY

V=V

min,a

(6.5)

VA4S ZET[LTp (66)

OANG o€ TETOLEG MEPUTTWOELG Ba MPETEeL va yivetal elbikr PeEAETN Kal TpooTacia
TWV aywywyv, Ue ebappoyn Twv PETpWVY Tou avadEpBnkav otnv mponyouuevn
gvotnTa.

OL mapamdvw €\eyxol dev GTavel va yivovtal LOVo ylo TIG CUVONKEG UEYLOTNG
TIAPOXNC OTOUG aywyoUC, aAAd Kal ylo TG GUVONRKEG €AAXLOTNG TTOPOXNG KAl yLa
evélapeoeg (BA. Edapuoyn 6.6).

Y& aywyoug Umo Ttieon Sev £xouv vonuo oL apamnavw EAeyxol, adou oUTwE N
GAAWG AVOEVETAL TTAVTOTE N mapaywyn udpoBeiou.
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6.6 MoooTtikn eKTipnon napaywyng udpobeiou Kat Stafpwaong

Av oL €\eyyol TNG TPONYOUUEVNG EVOTNTAC amofBouv apvnTikol, ival xpriollo va
vylvetal moootiky ektipnon tng mapaywyng udpobesiou, TpokewEvou va
npocdloplotel N cofapotnNTa TNG KATAOCTAONG KAl va €MIAEyoUV Ta KATAAAnAa
METpa pootaciag. X deUtepo oTASLO UMopel va ekTLnBel o puBbuocg SlaBpwaong
Tou avapévetal. To péyeBocg mou evlladEpel Slaltepa ival N CUYKEVTPWON TWV
Belolywy, [S] (Mg/L), mou avadE£peTol CUYKEVIPWTIKA Kal oTi¢ U0 HopdEG Tou
Slohupévou udpoBeiou ota Avpata (H,S kat HS'). Tevikwg mpoBAnpa umapxel
otav N ouykEvTpwaon auth Eemepvd to 1 mg/L.

Ta tedeutaia xpovia £Xouv SLOTUTIWOEL APKETEC EUMELPIKEG EELOWOELG YLO TNV
EKTINON TNG MoootnTag udpobeiou Mou mapdyetal oe aywyoUl¢ akabdaptwv (BA.
WPCF & ASCE, 1976, ATV, 1982B, von Bielecki & Schremmer, 1987, Hvitved-
Jacobsen et al.,, 1988). Ao autég Sivovtal MAPAKATW OL TIO €UXPNOTEG KOl
Sladedopéveg, mou yla Adyoug opolopopdiag £xouv avaxBel ot idleg povadeg
Tou Sl.

Mo aywyoUg umo mieon ot Apepikavikég WPCF & ASCE (1976) cuviotoUv tnv
akOAouBn oxéon

d[s]/dt =«[EBOD](1+AD)/D (6.7)

omnou d[S] sivat n ab&naon mou MpokaAeital 0Tn CUYKEVTPWON BELOUXWV OTO XPOVO
dt (o xpovoc t avtiotolxel otn Sladpopn Twv AUUATWY GTO TUHO TTOU ETILKPATOUV
OUVONKeC Un agplopou), D n Slapetpog Tou aywyol, [EBOD] To evepyd opyaviko
¢doptio (oxéon 6.2), Kat kK KaL A eUMELPIKEG oTaOEPEG pe TWEG k = 0.004 m/h (=
0.0067 cm/min) kot A =0.39 m™ (= 0.0039 cm™).

Ou von Bielecki & Schremmer (1987) nmpoteivouv yla to (6lo péyeBog TNV
aKOAouBn armhovotepn ox€on, TOU YEVLKA Sivel PLkpOTEPEC TLUEG Tou d[S]/dt

d[s]/dt=u/D (6.8)

OMOU O OUVTEAEOTNG U E£XEL emikpatéotepn Tt 0.6 (mg/L)(m/h) (n 1.0
(mg/L)(cm/min)) pe akpaieg tipég 0.3 kat 1.2 (mg/L)(m/h) (4 avtiotowa 0.5 Kot
2.0 (mg/L)(cm/min)).

Mo aywyoug pe ehelBepn emuddvela o pubudc mapaywyng udpobeiou
urtohoyiletal amd tnv akolouBbn oxéon tou Pomeroy (Metcalf & Eddy, 1979,
1981)

d[s]/dt =M[EBOD]/R—m(v }*'®[s](B/ A) (6.9)

omou d[S]/dt sivat o puBudg avénong tng cuykévipwong twv Beolxwy, [S] n
ouykévtpwon Belolywv, [EBOD] to evepyd opyavikd doptio (oxéon 6.2), R n
USpaUVALKNA akTiva, J n KAion Tou MuBuéva tou aywyou, V n taxltnta pong, B to
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TIAATOC OTNV eAelBepn emipavela kal A To epBado tng uypng Slatoung, evw M kot
m elvat ePneLpikéc oTaBepéc e Tiéc M = 0.32x107 m/h kaw m = 0.64 (s/m)*%/h.

H noapamndavw oxéon Seixvel 0TL 0 puBUOC Tapaywyng BelolXwV HELWVETAL OGO
g€eliooetal To GALVOUEVO, KOl UTIAPXEL ML OPLOKA OUYKEVIPpWON [Slim YlA TNV
omola o puBuog napaywyng undeviletat. Autn n opLaK CUYKEVTPpWON Belolywy,
META amd pokpd Sladpourn otov aywyo akabdptwy, MPOKUNMTEL AUECO ATO ThV
(6.9) ko sivat

s] _ M[eBoD]P
™ m(v)/® B

H Auon tng Stadopikng e€icwong (6.9) Sdivetal amd tnv akohouBdn oxéon, otnv
omnola to peyebog ([Slim — [S]) HELWVETOL EKDETIKA LLE TO XPOVO

Sk —|S M |EBOD

5], [ p( [Eson], J 611
(S =[Sk R [s]

omnou [S], glval n ouykévtpwaon Belolxwv oto Xpovo t = 0, TIou avtloToly el oto

XPOVO €L0060U TwV AUPATWY oTov UMO €Agyxo aywyo. O Kplolwog xpovog mou

omatteitol ya va GTAoeL n cuykEVTpwon Belolxwyv otnyv oplakn T tou 1 mg/L
T(POKUTITEL Ao TV (6.11) Kat elvat

S]nm [S im
o [[S]hm [s] 0} M [EBOD] (6.12)

KOlL TO avTioTOoLXO KPLOoLHO HAKOG elval

(6.10)

lim

L=Vt (6.13)

[

Méoa o€ auUTO TO UNAKOG N CUYKEVTpWON BeloUxwv €lval Wikpr Kal o Kivbuvog
SLaBpwong apeAntéoc. MpoPAnUa dnuloupyeital mépa amd autod To UAKOG.

Télog, yla dedopévn ouykévipwon [S] o puBuog Slafpwong aywyol amod
okupOdepa Sivetal amd TNV akOAouBn AmMAOUCTEUUEVN EUMELPLKN ox€on (von
Bielecki & Schremmer, 1987)

CR=£[S] (6.14)

orou CR o puBuog duaBpwonc kat € = 0.2 (mm/étog)/(mg/L). N akpLBéotepeg
€€lOWOELC OTO apPKETA TOAUTIAOKO Bépa tn¢ SlaBpwong Tou oKUPOSEUATOC, O
oVayvwaoTnG mapanéunetol otouc von Bielecki & Schremmer (1987) kat Metcalf &
Eddy (1979, 1981).

Edappoyn 6.6

Na efetaotel n mbBavotnTta mapaywyng udpobeiou otov KeVTPLKO GUAAEKTNPA
aKaBAapTwy TNG KWUOMOANG tng Edappoyng 2.9. Alvovtal ta akolouba
npocHeta dedopéva:
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e Mapaywyn BODs: 65 g/(d kar)

e Ogpuokpacio Avpdatwy: 18°C

e ApxLKN ouykEvTtpwon BeloUxwy Kotd tnv €lcodo oto cuMAektnpa: [S], = 0.2
mg/L

e KAion ouMektipa: 1.5 m/km

e Mnkog cuMektipa 2 km

e JuvteleoTn¢ Tpaxvutntag Manning ny = 0.015

Auon:

1. AtaotaotoAdynon aywyou

Mpodavwe n Staotacloloynon Ba yivel pe tnv mapoyn oxedlacpol mou otnv

Edappoyn 2.9 unoloyiotnke os 48.1 L/s = 0.0481 m>/s. To LEYLOTO TI0COOTO

mAnpwong dev elval yvwoto, adou dev eivat yvwoth n SLapetpoc. Eotw (y/D)max

=0.5, onote & = 3.14, n/ny = 1.251, Q/Q, = 0.40. Apa

Q,=0.0481/0.4 =0.1202 ma/s.
Amo tnyv (4.24) npokUmtel

D =(0.1202 x 4” x 0.015 / 3.14 / 0.0015"%)*® = 0.49.
Oa emiheyel SLapeTpog epmopiov D = 50 cm, pe emutpendpevo Adyo mMANpwaong
0.6. (H apéowg pikpotepn Slapetpog, 40 cm, LE EMITPEMOUEVO AOYO TARPWONG
0.5 mpodavwg dev emapkel).
Mo tn dudpetpo D = 50 cm €XOupe:

Qo = 0.127 m*/s (EE. 4.28),

Q/Q, = 0.380, © = 3.085 (E€. 4.33),

y/D =0.486 < 0.6,

Vo = 0.645 m/s (E€. 4.25),

n/ne = 1.255 (E€. 4.31),

V/V, = 0.787 (E£. 4.26),

V=0.51m/s<3.0m/s,

Vig% = 0.54 V5= 0.35 m/s > 0.3 m/s.

Katd cuvénela 6Aot ol €Aeyyol eival Betikol.
2. EAeyyoc ubpoveiou otic ouvidnkec oxeblaouou

OewpoUle OTL N cUYKEVTpWON BODs mapapével otabepn Katd Tn SLAPKELA TNG
NUEPOC KOl EMOUEVWC UMOPEL va UTIOAOYLOTEL WG TO TINALKO TNG NUEPNOLAC
pafag BODs mpog Tov NUEPNOLO YKo Aupdtwy. H nuepnota pala BODs eivat

65 g/(d kat) x 4600 kat = 299 kg.
O nUepnoLOG OYKOG akaBApTwWY, yla LEYLOTN NUEPHOLA Ttapoxn akaBdptwy 15.0
L/s kat tapoxn etopowv 15.8 L/s givat

(15.0+15.8) x 86400 / 1000 = 2661.1 m’.
Koatd ouvéneila

[BODs] = 299x10° / 2661.1x10” = 112.4 mg/L.

To evepyo BOD eivat
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[EBOD] =112.4 x 1.07"*° = 98.1 mg/L.

Ta amattoUpevVa yLa ToUG EAEYXOUC YEWUETPLKA oTolxela, yla tapoxr 48.1 L/s
T(POKUTITOUV aTO TG £ELOWOELG Tou Mivaka 4.2 kal sivat:

A = (3.085-sin3.085) x 0.5/8 = 0.0946 m’,

P=3.085%x0.5/2=0.77m,

B =0.5 x sin(3.085/2) = 0.50 m,

R=0.0946 /0.77 =0.123 m.

H taxutnta, énwc untohoyiotnke napandvw, eivat V =0.51 m/s.

H ehaxlotn taxvtnta yio tnv anoduyn npoPAnuatwy StaBpwong sivar (E€. 6.1)
Vinina = 98.1 /590 = 0.17 m/s.

loxVeL V > Viin o

O 6eiktng Z tou Pomeroy sivat (E€. 6.3)

7=0.3x98.1/(0.0015"* x 0.0481"%) x (0.77/0.50) = 3226 < Zersp = 7500.
H oplakr cuykévipwaon Belovxwv eival (EE. 6.10)

[Slim = (0.32x107>/0.64) x 98.1/(0.0015 x 0.51)* x (0.77/0.50) = 1.12 mg/L.

H wavormoinon twv avicotAtwy (6.5) kat (6.6), kaBwg kat n ehadpd unépPacn
NG OUYKEVTPpWONG Belolxwv amod tnv oploki Tt 1 mg/L, Selxvel OtL OTIGg
ouvOnkeg oxedloopol Oev umapxel mPOoPAnua Sudfpwong. Ta Adyoug
MANPOTNTAC, OUWC, UTTOAOYI{OUUE TOV KpLOoLOo XpOVo Kal To Kplolpo unkog (EE.
6.12, 6.13):
t.=—-In[(1.12-1) / (1.12-0.2)] x 0.123 x 1.12 / (0.32x10> x 98.1) = 8.97 h,
L.=0.51 x (8.97x3600) / 1000 = 16.4 km.

Katd ouvémela oto pnkog twv 2 km Sev undpyxel kivduvog Stafpwong yla tig
efetalOpueveg ouvOnkec. Qotoco Ba MpPEMEL va yivouv €Aeyxol Kal ylo AANEG
ouvOnkeg, SNAadn yla pLKPOTEPEC MAPOXEG AKABAPTWYV KAl ELCPOWV.

3. EAeyyog ubpodeiou otic CUVINKEC ULKPOTEPWV TTAPOY WV

Juotnuatikn e€€taon Twv ouvlnkwv $opTiong Tou aywyou Kol TwV
avtiotolywv cuvOnkwv mapaywyng udpoBeiou bivel o Mivakag 6.3. E€etalovral
Kot apxag Vo opddeg cuvBnkwv GOPTLONG TTOU AVTLOTOLXOUV OTN apXr KoL OTO
TéAo¢ NG mePLodou oxedSlaopou (0 kat 40 xpovia). Ol TAPACLTIKEG ELCPOEC
BewpnBnke OTL mepAOpuBAvOUV  HOVO UTOYELM VeEPA, Kal £toL  Sgv
Xpnolpomnownke cuvteAeotr¢ mpocavuénong yia ouPpla (BA. epapuoyn 2.9).
AKOUN, ylO TNV avaywyn TG MEYLOTNG OPACLTIKAG elopon¢ (EE. 2.15) o péon,
Bewpnbnke ouvteheotng awung 1.6 (evotnta 2.8). MNa TNV eKTiUNOn Twv
e\dyLoTwV TapoXwv akadaptwv Bewpndnkav PLELWTIKOL CUVTEAECTEG OOL e Ta
avtiotpoda twv Ay kat P (evotnta 2.7).

Ao ta amoteAécpata tou [Mivako 6.3 TPOKUTTOUV T OKOAouBa
ouumEpACUATA:
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1. MpoPAnua auénuévng mapaywyns udpobeiou eudaviletal ot cuvOAKeg
eAAXLOTNG NUEPAOLAG KATAVAAWGONG Kal OTnV apxf Kol oto TEAOG TNG
OLKOVOULKNG (WG Tou aywyou.

2. EmumAéov otnv apxn Tt OLKOVOWLKNG {wng epdaviletal mpoBAnua akoua
KOl OTLG OUVONKEC LECNC NUEPHOLOC KATAVAAWONG.

3. Tevikad to mMpOPAnua sival peyaAlTtepo 600 UIKPOTEPN £lval n mapoyn, Kal
QUTO AOYW TWV HELWUEVWY TAXUTATWV.

4. e kaBe mepimtwon ta mpoPAnuarta evromilovtal oto SeUTEPO ULOO TOU
LAKOUG TOU aywyou.
Ye TeplMTwoNn TOU 0 AYyWYOC KATOOKeUAoTel amd Kowd okupodepa xwplg

npootacia, o pubuog dLafpwong yla HEceg cuvlnkeg ¢poOpTIONG oTNV apX TNG
nieplodou Asttoupylag tou aywyou Ba gival (EE. 6.14)

CR=0.2 x1.68 = 0.3 mm/étog.



Nivakag 6.3 EAeyxog mapaywyng udpobeiou yla Stadopeg cuvBrkeg doptLong Tou aywyol TnS edpappoyng 6.6.

‘Etog umtoAoyLopol

Huepnola katavalwaon

Qplaia katavalwon
Mapaottikn elopon

MAnBuouog (kat)

‘Extaon (ha)

MNapoxn akabaptwv (L/s)
MNapoyxn mapaott. etlopowv (L/s)
OAwkn mapoxn (L/s)

Hueprolog 6ykog Aupdtwv (m3)

Huepnowa pala BODs (kg)
Suykévipwon [BODs] (mg/L)
Juykévipwaon [EBOD] (mg/L)
Nbéyog mapoxwv Q/Qq

Aéyog mipwong y/D
Taxutnta V (m/s)

EAdxLoTn TOXUTNTA Vinin o (M/S)
Aeiktng Pomeroy Z

Oplakn ouyk. BeoVxwV [S] jim (Mmg/L)

Kplowog xpovocg t. (h)
Kplowo pnkog L (km)

40
HEyLoTn
HEyLoTn
HEYLOTN

4600
83
32.2
15.8
48.0

2661.1

299.0
112.4
98.1
0.38
0.49
0.51
0.17
3226
1.12°
8.97

16.40

40
HEyLoTn
HEyLoTn

Héon
4600
83
32.2
7.1
39.2

1905.4

299.0
156.9
137.1
0.31
0.43
0.48
0.23
4538
1.50°
3.71

6.40

40
Héon
Héon
HEon
4600

83
10.0
7.1
17.1
1474.
2

299.0

202.8
177.1

0.13
0.28
0.38
0.30
6623

1.82"
1.77

241

40

HEon
g\aylotn
uEon
4600

83

4.4

7.1

11.4

1474.2

299.0
202.8
177.1
0.09
0.23
0.34
0.30
7233
1.81°
1.49

1.81"

40
g\aylotn
HEon
uEon
4600

83

6.7

7.1

13.7

1186.0

299.0
252.1
220.2
0.11
0.25
0.36
0.37"
8622"
2.25°
1.16

1.49"

40
e\aylotn
e\aylotn

uEon
4600

83

2.7

7.1

9.8

1186.0

299.0
252.1
220.2
0.08
0.21
0.32
0.37"
9337"
2.25°
1.00

1.16"

0
péyLoTtn
péyLoTn

uEon
2500
46
14.0
4.6
18.5

863.8

162.5
188.1
164.3
0.15
0.29
0.39
0.28
6042
1.69°
2.08

2.89

0
HEon
HEon
uEon
2500
46
5.4
4.6
10.0

863.8

162.5
188.1
164.3
0.08
0.21
0.33
0.28
6926
1.68°
1.59

1.86"

0

0

0

péon ehdxlotn eAdxlotn
péon ehaxiotn

g\aylotn
uEon
2500

46

2.1

4.6

6.7

863.8

162.5
188.1
164.3
0.05
0.17
0.29
0.28
7675
1.70°
131

1.38"

uEon
2500
46
3.6
4.6
8.2

707.2

162.5
229.8
200.7
0.06
0.19
0.31
0.34"
8892"
2.06°
1.05

117"

uEon
2500
46
1.3
4.6
5.8

707.2

162.5
229.8
200.7
0.05
0.16
0.28
0.34"
9711"
2.08
0.90

0.91"

T
: Katdotoon €§w oo ta eMTpenta opla
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7.1 lrevika

OL aywyol amoxEteuong lval YeVIKA UTIOYELOL aywyol Tou Kataokeualovtol Katd
KOVOVO O€ OKAWMO KOL OE TILO OTIAVLIEG TIEPLTTWOELG, O onpayyo. H cuppatikn
nEBodog kataokeung mepAapuBavel ekokadr), €yKOTAOTOON TWV CWANVWOEWV,
ETMXWON KOl OQVAKATAUOKEUN TwV 0600TpWHATWY, te{odpopiwv KTA. Kamoleg VEEC
TEXVOAOYIEC yla TNV KATAOKEUN £Xouv gudaviotel ta TeAsutaia xpovia, Tmou,
amodelyovtag TNV ekokadr, EAaxLoTOmoLoUV TNV OXANon amnod TNV KATAOKEUN TwV
aywywv. OL Ttexvoloyle¢ oautég¢ otnpilovtat otn otadlaky mpowdnon
TIPOKATOOKEUAOUEVWV TUNHATWY TOU aywyou amno pia 8€on mpog pia AAAn (pipe
jacking), xwpl¢ exokadn TwvV YWHUATWY TTOU UTIEPKELVTAL. AV Kal 0 TIOAAEG XWPEC N
texvoloyia e€eAlooeTal ypriyopa mpog auth TV kateuBuvaon, n epappoyn TETolwy
MEBOSWY Bev €Xel YEVIKEUTEL Kal TeploplleTal o8 MIKPA HMAKN KAl Kuplwg yla
Slafaon aywywv KATW OO TMOTAPOUG HE CUVEXN Por Kal og Sdlootalpwaon Ue
olONPOSPOUIKEG YPOAUUEG | UE ONUAVTIKEG aptnpleg plag moAng, omou n 6xAnon
amoé tnv ekokadn Ba pnopoloe va £xel coPapeg ouvemeleg otn {wn TN MOANG. To
KOOTOG TETOLWV PHEBOSwWV €lval peydlo, KUpiwg WG POC TNV ATOKTNON TOU £L6LKOU
texvoloylkou efomAlopoUl, Kal n ebappoyr TOUG ATIALTEL ONUAVTIKE TEXVOAOYIKN
neipa (Washbourne, 1984, Downey, 1984).

MNa tig ouvnBelg SLATOUEG Kal CUVONKEG KATAOKEUNG, Ol aywyol amoXETEUONG
KOTOOKEUATOVTAL HE TIPOKOTOOKEUNOMEVOUG OWANVEG, KATA KAVOVA KUKALKAG
Sltatopng. Ta VALKA TWV aywywVv auTwy TIOIKIAAOUV Kol avaAUovTal TNV €MOLEVN
evotnta. Kpiown mapdetpog yla tnv emAoyn Tou UALKOU €ival n xnuLkn cuotaon
TWV UYPWV TIou PeTadEPouv. Ta TOLXWHOTA TWV aywywv Ba mpémneL va ival xnut-
KWG anpooBAnta. Etol Ba mpEMeL va yivel pla Kot apxnv SLAKPLoN TwWV aywywv
ouBpiwv Kal Twv aywywv akabaptwv. OL mpwTtol Katd koavova Sev Kivduvelouv
amo Ynuikn SlaBpwon kal To okupOdepa OMALOMEVO 1 GOTAO, €lvol TO TO
oUVNBEC UALKO KATOOKEUNG TOUC.
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Mo oNUOVTIKA PEYAAEC SLATOUEG OL aywyol kataokeudalovtal xutol emi tomou
oo AOTAO N OMALOMEVO OKUPOSEUQ. ITNV MEPIMTWON TWV Aywywv akabaptwv
AapBavetal el6IKN LEPLUVA VLA TNV TIPOCTACLA TOUG OO TN XNHLKA StdBpwan.

7.2 MNPOKATOUOKEUAOHEVOL OWANVEG

7.2.1 YAIKA Ko KpLtipla eMAOYARG TOUG

Ol mapayovteg ou ennpealouv TV emiloyr UALKOU CWARVWY yLa TOUG aywyouc
amoy£tevong, Wolaitepa twv akabaptwy, eival (WPCF & ASCE, 1976):

=

Aldpkela {wng Kal EUTELpLa amd TN Xprion TOU CUYKEKPLUEVOU UALKOU.
Avtoyn og pnxovikn StaBpwon.

Avtoxn og xnukn dtaBpwon (amod of€a, BAoelg, agpla KTA.).

Quowkn avtoxn.

K6otog UALKWV Kal ToroBETnong.

EukoAla xelplopoU kot TomoBEtnong.

TUTOG KOl CUXVOTNTO OPUWY, OTEYOVOTNTA KoL EUKOALA EMITEVENG TNG.
AlaBeopoTNTA TWV SLATOUWY TTOU AIaLToUVTOL.

AlaBeoluoTnTa Kal eUKOALO TOTOBETNONG ELOIKWV TEUAXLWV.
YSpaUALKA XapaKTNPLOTIKA (TpaxlTnta).

LNV A WN

=
©

Eneldn kavéva amnod ta Stabéoiua UAka ev mapouolalel aplotn cupnepldopd
WC¢ TPOG OAOUG TOUG TTAPATIAVW TIAPAYOVTEC, N €MIAOYH TOU UALKOU yivetal KAOe
dopa adol oTtabuLoTouV Kal LepapXnBoUV oL ONUAVTIKOTEPOL TTAPAYOVTES YLa TO
OUYKEKPLUEVO £PYO TIOU LEAETATAL.

Ta teleutaia xpovia €xouv eudaviotel TOAAG VEQ UAIKA, UE TEXVOAOYIEG TTOU
Slapkweg e€eliooovtal Kal £T0L UTIAPYEL CNUOVTLKA TIOWKIAIQ TIPOKATOOKEU AOUE-
VWV oWANVwWY. NopakAatw avaAUovtol oplopéva amo To UALKA oUTA, TIOU Katd
KOVOVO XPNOLLOTIOLOUVTOL OTH WP LAC.

7.2.2 Apyllontupltikoi cwARVEG

Ta KEPAUIKA UAKA glval yvwotd amod tnv apxolotnta (BA. evotnta 1.2) kat ot
TINAOCWANVEG £lvat To TLo TTAALO artd Ta UALKA KATAOKEUT G OyWwYWV OITOXETEVONC.

O mnAdg, Baon mopaywyng Twv apyLAOTIUPLTIKWY CwARVWY, lval mpoilov
amocuvBeong ¢puaoikwv AlBwv pe KUpLa cuoTaTikA To 0€eidlo Tou apylhiou (Al,O;)
Kol To ofeiblo tou mupttiou (Si0,). H Stadlkaocia MOPAOKEUNG TWV CWANVWVY
nephappavel popdpwaon os mpéoeg, mpwto Yoo o KABavoug (85°C) Aoutpod
epuarwong, kal Prolpo os dpoupvoug (1250°C).

OL apylhomupttikoi CWARVEG apAyovTal o UAKN TG Taéng tou 1.0 m Kal os
OLOETPOUG (OVOUOOTIKEG = €0WTEPLKEC) amo 20 péxpt 40 cm. Katd tnv
TomoBEtnon oL appoi oteyavomolouvtal UE Kotpapdoxowo kot acpaAto. O
OWANVEC TeEAKA eyKIPwTilovtal oe oKupOSeua.
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To TAEOVEKTAMATA TOUG £lval n €ALPETIKA TOUG OVTOXN O€ XNULKA SLafpwon
ano oféa 1 Baoceslg aA\a kot and SlaBpwtikd €6Aadn, KABWC KAl O UNXOVIKN
SlaBpwon. Eniong n dtamotwpévn pakpoxpovia Guoikr avtoxr) Tou .

To HELOVEKTAMATA TOUG elval Kupiwg To uPnAd Toug KOOTOG Kal To eUBpaUCTO
KOTA TN petadopd Kot TonoBEtnor toug. Eniong to peydio mAnBoc apuwv (évag
ovA m) TToU 0€ GUVOUOOUO HE TN HLIKPI OTEYaVOTNTA TwV cUVOEcEwWV 0bnyel og
auénuévn moootnta Sinbrnoswv. Efautiag OUTWV TWV LELOVEKTNUATWY, Ol
apyllomnupltikol CWARVEG T TEAeUTALO XPOvial €xouv eykaToAeldtel o Odelog
AWV VALkwV. Qotdoo, TMoAAA amod Ta moAld SikTua elval amo apyl\omupLTIKOUS
OWANVEC.

7.2.3 ZwARVEG and oKUPOSEpa

MPOKATOOKEUAOUEVOL CWANVEG A0 OKUPOSEUA XPNOLUOTIOLOUVTOL O aywyoug
amoxétevong edw kal mavw and 100 xpovia. Eival To oxedov amokAELOTIKO UALKO
KOTAOKEUNG aywywv oppplwv, evw ta tedeutaia xpovia n BeAtiwon tTwv pebodwv
TAPAywyNG TOLUEVIOU KOL OKUPOSEUATOC Kal N €udAvion VEWV UALKWV
KOTAAANAwV yla emévéuon Twv cwAnvwy gixav amotéAeopa tn dtadoaon Toug Kat
OTOUC aywyouG akaBdptwy, OMou oL cUVONKEG elvol SUCUEVEDTEPEC. TN Xwpa
pog yivetal aflodoyn Blopnxavikn mopaywyh cwWARVWY amd GomAo 1 OTALOUEVO
oKUpOSeUa, KATAAMNAwV Kol yla Siktua okaBdptwv, TUTIOTMOLNUEVWY BAoeL
npodiaypadwv (YNAE, 1974, YNAE, 1984).

OL owAnveg mpoodEpovtal os Tunmonolnuéva unkn 1.0 m n 2.0 m kat os
SLAPETPOUG (OVOUOOTIKEG = E0WTEPLKEG) armo 40 cm péxpl 250 cm. Eival domAol
Yl TIG MIKPOTEPEG OLOUETPOUG KOl OTALOMEVOL ylad TG MEYOAUTEPEG Ko
Kataokeualovtal ano Sldpopeg MoLoTNTeG okupodepatoc. MpoodEpovtal emiong
KoL €8IKA Tepaxta T i Y Kol TIPOKATAOKEUAOUEVO KUKALKA PpedTIa. YIApYouv
Sladopec PEBoSOL KATAOKEUNG TWV CWARVWY, OMWE N GUYOKEVTPLON, N €yXUCH OE
opllovTioug N katakopudoug Eulotumoug mou ocuvdudletal pe Sovnon KrA.
MPOKELUEVOU YLOL OTIALOPEVOUG CWANVEG O OTTALOUOG UTTOPEL va elval elte onelpo-
€16N¢ €ite va amoteAeitat and Stadoylkad oTedavia.

Je ONUOVTIKA €pya N KOTOOKEUN TWV CWARVWV Oomd oKUpOSEUa, AOTAWV N
OTALOUEVWY, UTMOPEL va YIVETOL OTOV TOTO TOou €pyou, ot €LOIKN povada
TIPOKOTOLOKEUNG.

OL cuvbéoelg yivovtal pe Kwdwva (Houda) ) TOpun Kal evtoppia (Ixnua 7.1)
Kot n oteyavotnta e¢aopaliletal e mapeUPoAr eAaotikol SakTuAiou.

MaAdtepa N TOomoBETnon Twv GOMAWY OCWARVWY oo  okupoOdepa
oakoAouBouvtav amd Tov eyKIBWTIIOUO TOUC HE XUTO €ML TOMOU OKUPOSEUQ, yla
eaodalion peyaAltepng avtoxng. H péBodog autn €ixe TO UELOVEKTNUA TNG
Snuloupylog evog AKOUMTOU aywyoU, Tou O8ev umopouce va  avoAdBel
Mapapopdwoel oe TMepUTTwoel; dadopkwv kablnoswyv, Pe emakoAoubo tn
Snuoupyio pWYHWV. INUEPA UE TNV KATAOKEUN CWARVWY LEYAAUTEPNC QVTOXNG
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KOL TNV ELCOYWYN TWV EAACTIKWY SAKTUALWV oteyavwaong, ol cwAnveg edpalovral
QUECA Of UTMOCTPWHO QUUOU HE amoTéAsopo Tt Snuloupyia gVUKOUTTWY
CWANVWOEWY, UE SUVATOTNTO OXETIKWY OMOKAIOEWV amd TV euBuypauuia Kot
avaAnyng mapapopbwoswv.

A

S

¥
»
i
7
L.

IXAMa 7.1 Topn Kotd WAKOG cwARva amo okupodepa e Kwdwva (povda aplotepd) Kat
AemToUEPELEG TNG oUVEEONC e poUda (UECO) Kal pe TOpUN Kot evtopuia (6g€ud), omou
Slakpivovrtat Kol oL elaoTikol SakTUALoL OTEYAVWONG (mnyn:
www.armosprokat.gr/PDF/Tsimentoswlhnes.pdf).

IxAHa 7.2 Aywyol opPplwv amd owAivec amd okupodepa Slapétpou 2.5 m

tornoBetnuévol otnv ABrnva (Aewdopog Meooyeiwv).

Ol QmaUToElS TWV aywywv akabaptwy yla e€aocddhion avioxng oe XNULKA
SaBpwon e€aocdalilovtal Katd kovova Pe TN XPAON TOWEVTOU avIeKTIKOU O
Jeuka (sulphate resistant - SR) xwpl¢ GAAn mpootacia. e aywyols ouPpiwv
uropel va xpnolpomoleitatl kowo totpévto portland. MNa tn petadopd £viova
SLOBPWTIKWY LYPWV 1 yLa TOUC aywyoug mou tomobetolvtal oe gvtova Slappw-
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KA €6Adn, XpnoLUomoloUvTaL aywyol emevOUpEVOL ECWTEPLKA /Kol eEWTEPLKA.
To B€pa autd avolUETal MEPLOCOTEPO OTNV evoTnTa 7.4.

Ta TAEOVEKTAUATA TWV AywywVv and okupOdepa €lval n UKOALX KATAOKEUNG
TOUG, N olkovouia otnv mpopnBela UALKoU, aAAA KAl 0TO GUVOALKO KOOTOG, L6lwg
OTIG peydleg Slapétpoug, n duvatotnta emiteuéng omolacdnmote emBUUNTAG
OVTOXNG KAl N PeYAAn Motk la SlapeTpwv.

2T MELOVEKTNUATA TOUG CUYKATOAEYOVTOL TO HEYAAO BAPOC TwV CWANVWY, TO
peyalo mANBOC apUWV KOL TO TEPLOPLOUEVO €UPOC XNULKWV XOPAKTNPLOTIKWY
Aupdtwy, ota omola UmopouV va avilotabouv Xwpig TPooTATEUTIKN eMEvoUON.

7.2.4 JWARVEG ONO QULOVTOTOLLEVTO

To QULOVTOTOLUEVTO, TIAPAYETAL HE QVAULEN TOLMEVTOU KOL VWV AULAVTOU, Ol
omnolec mpoabivouv ePeAKUOTLKA avVTOX OTO UALKO. EXEL XpnolpomolnBel eupewc
oTNV Tapaywyn owAnvwv yla KABe xpnon Kot €L6IKOTEPA Ol CWANVEC yla
UTIOVOLOUG XpnoLpomotouvtal SleBvwg amo mevvTa Kot TTAEOV XpOovLa.

OL owAnveg mou mpoopilovtal yl aywyols akaBaptwyv, ONMwG Kol oL
avtiotolyol OWAAVEC amd OKUPOSEUA KATAOKEUAIOVTIAL UE XPHON TOLUEVIOU
avOektikou oe Beukd (SR) 1n mpootatevovtol He KATAAANAN emdAewdn
QVTLOLABPWTIKOU UALKOU.

Jtnv EAAGSQ oL OCWANVEC QULAVIOTOLUEVTOU Kataokeudalovtal He Paon
npodlaypadécg (EAOT 179, 1979) kot diatiBevral og TUTOTOLNUEVA URKN Twv 5.0
m Kol ot OSLAPETPOUC (OVOUAOTIKEG = £0WTEPLKEG) amo 20 péxpt 100 cm.
MNpoodpovtal emiong kal edka Tepayxa T, Y 1 KOUMUAEG, KaBwg Kol
TIPOKOTOOKEUAOUEVA  KUKALIKA — dpedtia. Iteyavomolouvial He  €l8IkoUg
e€wteplkolg ouvbéapoug (tumou PEKA) pe mapeppoln ehactikwv Saktuliwv. H
TOTOBOETNON TOUG YIVETOL OE UMOOTPWHA AUUOU KAl 0T cUVEXELa eyKLBwTilovtal
pe dupo (BA. ENAevit, 1985).

To TIAEOVEKTAUOTA TOUC €lval TO UIKPO PAPOG UE OUVETELN TOV €UKOAO
XELPLOUO KL TOMOBETNON TOUG, N OTEYAVOTNTA TWV CUVOECEWY, TO ULIKPO TANB0G
opHwv, N SlaBeouoTnTA HEYAAOU €UPOUC OSLOMETPWY KAl KAACEWV QVTOXAG,
KOBWCE KAl N OLKOVOULKOTNTA TOUG, LSLUTEPA OTLG UIKPEC SLAUETPOUC.

‘Eva MPpWTO PELOVEKTNO TWV CWANVWY Ao aULOVIOTOLUEVTO, OTIWE KAl AUTWY
oo okupodepa, elval n XK Slofpwoluotnta tou UAkoU. Ouwe, To KUpLloTepo
MELOVEKTNHA €lval n Xpnon TwV VWV auLAvVTOU OTOUC CWANVEG, TIOU, OMWG £XEL
StamiotwOel, sival emikivbuveg yla tnv uyeia. BePaiwg Sev umapyel Kavéva
EMUPAPUVTIKO yla Tn Snuoola uvyela Sedopévo oe OtL adopd tn XprHon Twv
CWANVWV KOBEAUTWV Ylo. aATOXETEUON AUMATWY, OAA TO TIPOCWIILKO TIOU
amooyoAeital oe O6Aa ta otadla amd TV TMapaywyn TOU OULAVIOU HEXPL TNV
EYKATAOTAON TWV CWANVWY SLaTpEXeL KlvOUVOoUC. Emopévwg, Sev Kplvetat SOKLUN
N XPrnon cwANVWY amnod apLlovtotolpévto os véa Siktua, aAAd oUTe uTtdpXeL AOYOG
Yl QVTLKOTAOTOON TWV CWANVWY aUTWV o€ udlotapeva Siktua.
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7.2.5 NAaotikoi cwARVEG

Ta teheutaia xpoévia n e€EAEN TNG TETPOXNUKNG PBlopnxaviag £dwoe véa
OPYOVIKA UALKQ KOTOOKEUNC OCWANVWY, €VW Kol OTO HMEAAOV QVOMEVETAL va
uTtapéouv Kat AAAEG TEXVOAOYIKEG e€eAIEELC OTOV TOUEQ QUTO.

TN Xwpo HAG KatookKeudlovtal TAAOTIKOL owAnveg amd to 1970 Bdoel
npoSiaypadwv (YMAE, 1976, EAOT 476, 1981). la Odiktua akabBaptwy
Xpnotgormnolouvtal Kupiwg cwAnveg and okAnpo moAuBvuAoxAwpidio (uPVC), oe
Sladopec kKAaoelg avtoxne (ospég 41, 51, 81), kat oe Stapétpoug 20 €wg 63 cm
(og eldkég mepumtwoelg péxpL 120 cm). OL OVOUOOTIKEG SLAUETPOL €lval otnv
TMEPUMTTWON TwV CWARVWVY arto PVC ol eEwTePLKES. OL ECWTEPLKEG SLAUETPOL YLA TLG
Sladopec oelpgg divovral otov Mivaka 7.1.

Ot owAnveg mpoadépovtal os UNKN LEXPL 6.0 m. OL kPG SLopéTpou (UEXPL
400 mm) €xouv xpnotuomotnBel eup£wc amnod TNV Tomikn autodloiknaon.

OL owAnvec ocuvdéovtal pe pouda Kal oTeEyovomolouvtal pe mopeUdPfoln
ehaotikou SaktuAiou (BA. Metletdkng, 1980 kot Ixnua 7.3). Eykipwrtilovral pe
aupo (oswpég 41 kat 51) i okupodepa (oslpa 81).

Nivakag 7.1 EcwTepLkEG SLApEeTpol cwWANVWY amno PVC oe mm

OvopaoTikn EcwTtePLKN SLAUETPOG
(e§wtepkn)
SLapeTpog Tepa 41 Zelpa 51 Zepa 81

200 190.2 192.2
250 237.8 240.0 243.8
315 299.6 302.6 307.2
355 341.0 346.2
400 380.4 384.2 390.0
500 475.6 480.4 487.6
630 599.2 605.2 620.0

MM| O SR p—

IxAna 7.3 Tumikn popdn cwAnvwyv amd PVC kal tpodmou évworng toug (rtnyn: Metletakng,
1987).
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To TTAEOVEKTLATO TWV MAACTIKWY SWANVWY amoé PVC sival to moAl pikpo Toug
Bdpoc (mukvotnta okAnpol PVC 1400 kg/m?, pikpd mdxoc TowHATWY), TO UKPO
MANBOC KAl N LKAVOTMOLNTIKA OTEYOVOTNTO TWV APUWV Kal N oAU KaAn avtoxn
TOUG o€ XNUWKN SlaBpwon.

JTO PELOVEKTAUOTA TOUC TepAapBavovtal Ta AEMTA TOUC TOLXWHOTO KOL N
gualobnoila tou UAIKOU TOUC O€ UNXAVLKA KOTOTOVNON KoL OTNV NALOKN
oKTwoPBoAia (UTeplwSELG OKTIVEC), e QMOTEAECHA TNV TTAPAUOPPWOIUOTNTA TWV
QyWywv KoL T dnuloupyia KivdUVWV yla T oTeyavoTnTa TwY appwv Toud. Emtiong
LELOVEKTNUO €lval Kal N TIEPLOPLOPEVN EUMELpIX WC TPOC TN HAKPOXPOVLIL
CUUTEPLPOPA TWV OYWYWV.

MNpoodata €xel dLadobel n xprion cwAnvwy Kal amd GAAA MAAOTIKA UALKA.
Etol, €xoupe owAnveg amo moAualBuAévio udnAng mukvotntag (high-density
polyethylene, HDPE) mou napdyovtatl oe Stapétpoug uéxpt 120 cm. To HDPE eivat
ehadpUtepo amd to PVC (mukvotnta 955 kg/m?) odA& xpeldletat peyahltepo
TAX0C TOLXWHATWY ylo Tnv (Sla avroxn. OL cwAnveg ouykoAAoUvTal eUKOAQ LE
OLUTOYEVI LETWTILKA CUYKOAANGN 1 NAEKTPOCOUYKOAANGCN.

Emiong, umapyxouv mAaotikol owAnveg omAlopévol pe ualovhpatoa (glass-
reinforced plastic, GRP) og Stapétpoug péxpl 60 cm (A Kol PeyoAUTEPEG) KAl NKN
6 m, Tou Katackevualovtal Ue Tn HEB0SO NG MEPLEAENG VWV oo ualovrpata.
JuvnBw¢ ol CWANAVECG AMOTEAOUVTOL OO TPla OTPWUATO: TOV ECWTEPLIKO pavdua,
nou Bploketal oe apeon emadn UeE TO UYPO Kol MPOCGHEPEL TNV OMOLTOUUEVN
XNHLKA T(pooTacia, To SOUKO OTPWHA, TIOU MPOCHEPEL TNV ATIOLTOU LEVN LNXOVLIKA
avtoxn kot okapio, Kol To €{WTEPIKO OTPWHO, Baclopévo oe pntivn, mou
TapEXEL Asla emIPAVELD KOL TIPOOTATEVEL TO CWANVA MO KOLPIKEC GUVONKEC,
MLkpoxtuTuata kot ¢pBopéc. Ynmdpyouv emiong owAnveg SU0 OTPWHATWY, HE
E0WTEPLKO pavdua amod PVC, moAunponuAévio (PP) ) moAuaBulA£vio, Tou mapExeL
TNV QmALTOUPEVN XNULKA ovtoxn, Kal €€wTePIKO OMALOUO PE UOAOVAUATA TIOU
QUEAVEL TN KNXOVIKA avtoyn Kot thv akapdia. Ol evwoelg cwAnvwy yivovtal site
UETWTILK OUYKOAANGON, HUe TePLEAEn valoTUANUATOG, €ite YUE OUYKOAANON HE
pouda.

7.2.6 ZwARVeG and AAAa UALKA - EL8IKEG CWANVWOELG

TN XWpa HOG Omaviwg Xpnotlpomololvral AAAa UALKG, €KTOG amd auTd Tou
TEPLYPAPNKAV  OTL( TIPONYOUUEVEG EVOTNTEG, YlO TUTIKEG OWANVWOELG
amoxeteoswv (6nAadn yia ouvABelg aywyolg He eAelBepn emdavela
TOMOBETNUEVOUG OE OKAUUQL).

Je €I0IKEC OUWG OWANVWOELS, OTWC Ot OWANvVeg umo mieon (oldwveg N
KOTOOALTTIKOUG aywyouc), epdavelc owAnveg (tomoBetnuévoug £Ew amod To
£€6adog), Bublopévoug aywyoug S1absong (UMoBAAAOOLOUG) KOl 08 CWANVWOELG
TWV EYKOTAOTACEWV emefepyaoiag, OL TIPOKATOOKEUOOUEVOL OWANVEG TIOU
neplypadnkav ota mponyoleva edadla Sev lval mavta KATtAAANAoL. & TETOLEG
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KOTAOKEVEC Ba TPEMEL N €MIAOYR TOU UAWKOU va €lval TTOAU TIPOOEKTIK Kal Vo
Boolletal otn HEAETN TWV XOPAKTNPLOTIKWY TIOPOYOVIWY TOU CUYKEKPLUEVOU
€l6lkoU £pyou. INUELWVETOL OTL UTIAPXOUV aywyol omo MAAOCTIKA UALKA KOTOA-
AnAoL yla pon und mieon, og molkAia avtoxwv. Emiong n emiloyn aywywv amno
okupOSepa KOTAAANANG avToxng Unopet va eivat pla kaAn Avon, Opwg oL aywyol
TPETIEL VAL TIPOOTOTEVOVTOL KATAAANAQ, av TPOKELTAL va. LeTapEPOouV AUpaTA.

e €IOIKEC TEPUTTWOELS, TOU avodEPOVIAL O AOUVHOLOTEC ATOLTHOELS
doOpTIONG KOL OTEYAVOTNTOG, N €AoY CWARVWY amd xaAuPa pmopsl va eival
evdedelypévn AUon. ITIC TEPUTTWOELG QUTEG TepAapBavovtal ol KataBAuTTIKol
aywyol Avpdtwv Kat, 6lwg, ol aywyol dlaBaong KATwW amd MOTAUOUC Kal ol
EUPAVEIC CWANVWOELG, OMWCE Yla TIOPASELYUA CWANVWOELG OVAPTNUEVEG KATW
arno yédupeg. To £161KO TTAEOVEKTN A TOU XAAUBA EvavTL TwV AAAWY aywywv oTnv
nepintwon tTwv epdavwv cwANVWoswy elval OtL, os avtiBeon pe Toug CWANVEG
oo MAAOTIKA UAKGA, Sev maBaivel ebkoAa ¢pBopEg amod Tuxaieg mMPookpoUTELG Kall
Sev unokeltal o AAAOLWOELG UTIO TNV EMdpacn TNG NALAKAC aKTVOBOALOG KAl TwWV
KOULPLKWV LETABOAWV.

OL xaAUBSIvoL cwAnveg SlatiBetal os TolKIAla peyEBouC, TTAXOUG TOLXWHATWY,
QVTOXNC KOL LAKOUC. 2T WP K¢ 0 ouvning Tumog ival o cwAnvag eALKOeLSoUg
padng MoU KATOOKEUATETOL EUKOAQ yla OTOLOSATIOTE CUVSUACUO YEWUETPLKWY
KOLL TEXVIKWV XOPAKTNPLOTIKWY. H évwon Twv cwAnvwy yIVETAL KUPLWG LE GUYKOA-
Anon.

To kuplotepo TPOPANUO Twv XaAUBSWWYV OCWANVWY €lval N XNUKNA
SLaBPWOLUOTNTA TOUC ECWTEPLKA Ao Ta AVpata Kol eEWTEPLKA amod to £6a¢og.
Ma to Adyo autd analtouv KATAAANAN ECWTEPLKA TTPOOTACLO Ao avTlSLaBPwTIKO
UAKO Kal, otav BdaBovtat oe SaBpwtikd €8adog, KatdAAnAn KaBodikn
npootaocia. MelovéKTnUA Toug emiong elval kat to uPnAo toug kootog, sfattiag
Tou omoiou ot xaAuBdwol ocwArvec &gv XpnolUOTOLOUVTOL OE OUVNBELg
CWANVWOELG QTIOXETEUCEWV.

7.3 Aywyoti xutoli eni tonov

Ma oNUOVTIKA PEYAAEC TIOPOXEG KoL €POCOV Ol TIPOKOATOOKEUACUEVEG SLATOUEG
mou dlatiBevtal oTo gUMopLo dev EMAPKOUV yLla TN SLOXETEUOH TOUG, ETIAEYETOL N
AUON TWV XUTWV ML TOTIOU aYWYWV. H KOTOLOKEUH XUTWV €M TOMOU aywywv glval
ouUXVOTEPN OTOUC aywyoUG opPBplwv, TTOU oL TTAPOXEC ELVAL OPKETA WEYAAEG, Kal
OTIAVLAL OTOUG OlyWYOoUG aKkaBapTwy.

OL aywyol kataokevalovtal amo ONMALOMEVO OKUpOSepa, pe efaipeon TIg
UIKpwY SlacTdcswv SLATOUEG Tou Mmopel va elvol domAeg, aAld omavia Ba
XPELAOTEL VO KATOLOKEUAOTOUV XUTEC. MAVTWCE, N CUYKEKPLUEVN ETTAOY €lval BEua
OTATIKOU UTIOAOYLOHOU 0 GUVSUAOUO E OVAAUGT KOOTOUG.
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Ol omALopEVOoL aywyol UImopoUV Vol KATAOKEUOOTOUV LE OTIOLOSHTIOTE O HaL.
Ao uSpaUALKA amoyn UTEPEXOUV OL SLOTOUEG TTOU 0 TUBUEVAG Toug TTANOCLATEL TO
oxnua V, m.x. ot woeldeic (BAfme kot evotnta 4.7). And amoyn eukoAiag
KOTOAOKEUNG UTIEPEXOUV TIPWTIOTWG Ol 0pBOYWVIKEG SLATOUEC KAl SEUTEPEUOVTIWG
oL aywyol pe MemAatuopévo TuBuéva Kal Ue opodr] OXETIKA ULIKPAG KAUTTUAOTN-
TaG. H umepoyn autwv twv SLOTOUWV TIPOKUMTIEL ONMO TO YEYOVOC OTL Oev
xpelaletol e€wTEPKOG EUAOTUTIOC yloL TN OKUPOSETNON Toucg. Zuvnbwg
epapudlovral oAoBaivovteg EuAGTUTIOL. META TNV AMOUAKPUVGH Tou EUAOTUTIOU
odpayilovtal katdAAnAa OAEC OL OTEC TTOU TUXOV UTIAPXOUV OTO OKUPOSEUAL.

H kotaokeun tng Slotoung yivetal ouvnBwg oe SUo otadla, mpwta o
muBuévag Kol PETA N opodn. ITIC Mo HeyaAeg Slatopég edpapudlovrol tpla
otadla: mubuévag, towwpata, opodn. ESkA pépluva AauBavetal Kota TN
OKUPOOSOETNON TOUu TUBUEVA WOTE VA TPOKUTTEL Agla eowTepLKn emupAveELd, E
XaunAo cuvteleotn TplBwv. Emiong ol ecwteptkol UAGTUTIOL TWV TOLXWHATWY Kl
™G opodn¢ mpémet va eivat Aslot kal kaBapoi, wote va mPokUTTeL Asila emupavela
OKUPOSEUATOG.

TovileTtal OTL OTOUG AywyouC QIMOXETEUCNG OMMOLTE(TAL HEYAAN TIPOCOXH KOl
QUOTNPOTNTA WG TTPOC TNV TTOLOTNTA TOU oKUPOSERaToG, Sedopuévou OTL N dlatoun
TOU aywyou avalapPBdvel to mANpeg ¢optio NG Alyeg HOVO HEPEG UETA TN
okupodétnon tne (n emixwon akoAouBel tn okupodétnon pe Sladopd oAlywv
NUEPWV), 0€ avtiBeon HE TA KILPLOKA £pya OTOU PETAEU TNG OKUPOSETNONG Kal
™¢ mMANpoug doptiong pecolafel éva PeYAAO XPOVIKO SLACTNHO LKAVO yla TN
OKANPUVGON TOU OKUPOSEUATOC.

Edooov oL yutol emi toOmou oaywyol XpnolgomoloUvIal yla HeTadopd
okaBaptwv Ba mpémnel va mpoPAEneTal KatdAAnAn avtidlaBpwTiky mpootaocia
Toucg (BAéne evotnta 7.4).

7.4 AlaBpwon Kat avTlsLaBewTLKA MTPooTacia aywywv AUHATWY

7.4.1 Tevika

AL0PopeC XNULKEG ouoieg¢ mpokaAoUV OLABpwon oTa TOWWHATA oywywvV,
METAAALKWVY, TTAQCTIKWY, oo oKUPOSEUA 1) apLavTotoLpévto. H dlaBpwon pmopet
va TpokANnBel eite otnv efwtepikn emupavela and ouoieg Tou €6adoug Kal Tou
eSadlkol vepoU, €LTE OTNV ECWTEPLKH, ATIO OUGCLEC TTOU ETOPEPOVTAL.

OL ouclieg mou mpooBaliouv ta Sladdopa UALKA TwV CWANVWOEWV KOl OL
avtiotolyot PBabuol mpPooPoAng (MoLloOTIKOG XapOoKTNPLoUoG) daivovtal otov
Mivaka 7.2, mou kataptiotnke Ye Baon otoweio Twv Smith (1989) kat Metletdkn
(1987).

H e€wtepikn SaBpwon adopd Kuplwg otoug PETAAAKOUC aywyous. ZuvnBwg
n ¢uon tng eivat nAektpoxnutkn, SnAadn cuvdéetal pe tn petadopd nAektpoviwy
N WOvtwy, n omoia mpokaAesital and dawopeva yoABaviopou 1 nAektpoAuong.
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JUVETELD TWV GALVOUEVWY QUTWV €lval n dnuloupyla yoABavikwy rj NAEKTPOAU-
TIKWV KUTTAPWYV, PE Eexwplotr avodo Kal kaBodo. To TUAUA TOU aywyoU Tou
anotelel Tnv avodo ofelbwvetal, eneldn dnuloupyolvtal o autd BeTika doptl-
OUEVA LOVTO HETAAAOU, TIOU EYKATOAELMOUV TO TOlYWHA TOU aywyou Kal
ELOEPYOVTOL OTO NAEKTPOAUTIKO TepLBAAAOV.

JToUug PN HeTaAALkoUG owAnveg n e€wteptkn dLaPpwon eival omavia. E¢aipeon
omoteAoUV oL OWANVEG amd OKUPOSEPO 1N QULOVTOTOLHEVTO, Ol  orolol
npooBariovral ewteplkd av To meplBarlov meplEéxel SlaAlutda Beuka GAata
¥AwploLxa GAata (m.x. Bohaoowvo n upaApupo vepod) 1 eival 6€vo. e TETOLEG
TIEPUTTWOELG KvOuveUel emiong va mpooBAnOel kol o OMALOMOG, av Ol CWANVEG
gival omAlopévol 1 mpoevietapévol. Ot mAaotikol cwAnveg dev Kivduvelouv amo
efwteplkn dLaPpwan, ekTOg av To £6adog Xl pumavOel amo XNUKEG oualeg ou
npooBAaAAouv Ta MAaOTIKA UALKA (BA. Nivaka 7.2).

H eowteptkn SlaBpwon otoug aywyol akabdapTwy cUVSEETAL KUpIlwG PE TNV
napaywyrn udpobeiou, MoOU HeTATPEMETAL O BeUKkO 0EU, OMWG AVAAUTIKOTEPQ
avadpEpetal otnv evotnta 6.4. YnevBuuiletal otL n napoucia udpobeiou umopel
va ehaylotonolnBel pe KAAO oXeSLOOUO TOU QTTOXETEUTIKOU SIKTUOU (TOXUTNTEG,
TTOOOOTA MANPWONG, AEPLOUOG).

Otav n dlaBpwon dev unopel va anodeuxbel otn dpdcn Tou oxedSloopoU 1 Ue
TOV €AEYX0 TWV AUUATWY TIOU ELCEPXOVTAL OTOUC UTTOVOLOUG, ETIAEYOVTAL aywyol
oo UALKA avBekTika otn SLafpwan, f oL aywyol mpootatevovtal KatdAAnAa.

7.4.2 Npootaocia aywywv and cKUpOSEHa I} AULAVIOTOLLEVTO

H 8pdon tou Beukol LOVTOG OTO TOLUEVTO XOPOKTNPIL(ETOL OO TN UETATPOTN TNG
aoBEotou oe YOO Kol 0T CUVEXELD TOU OPYLALKOU TPLAGBECTIOU TIOU TIEPLEXETAL
OTO TOLEVTO 0To Asyopevo ahag tou Candlot mou enekteivetal pe taxy pubuo. H
Spdon auth meplypadeTal amo TI¢ akoAoubeg xnuUwES avtidpaoelg (Degremont,
1979)

Ca(OH), + SO, + 2 H,0 > CaS0,.2H,0 + 2 OH’
3 Ca0.Al,05.12H,0 + 3 CaS0,.2H,0 + 13 H,0 > 3Ca0.Al,05.3CaS0,.31H,0

H katdAAnAn cUvBeon Twv UALKWY TOU OKUPOSEUATOG I} TOU QLOVIOTOLEVTOU
amoteAel YEVIKA LKAVOTIOINTIKO TPOTO avilSLOPPWIIKAG TMPOooTaciag o PEoa
enineda StafpwrtikéotnTag (pH petagu 3.5 kat 6.0, BA. von Bielecki & Schremmer,
1987). Avti tou KowvoU toévtou Portland, mou sival eumpoofAnto amno ta Beuka,
xpnotgornotlouvtal GAAol Ttumol Toléviou. OL TUMOL autol, yvwotoli e Tnv
ovopoaola towevta aviektika o Jeuka (sulphate resistant - SR) mepléxouv MoAU
MIkp)  Toootnta  apyllkoU  tplocPeoctiou  (CaO.Al,03). 2TIC  €AANVIKEG
nipodlaypadeg (MA 244, 1980) o avaloyog TUMOC TOLUEVTOU ival o TUTOC IV.



KepaAato 7 Teyvoloyia aywywv amoyeEteuonc 161

Nivakag 7.2 BaBuol mpooBoAng Slddopwv XNUKWV OUCLWY OTA TOLXWUATO
aywywv Kol €apTnUATWV.

YA aywyou => Jkupo- PVC MoAuar- XA&Au- Xutool XaA-  MoAu-
Xnuikég ovoieg 4, Sepa Bulévio  Bag Onpog KOG Bboc
Avopyava o§éa
Boptkod 4+
Beukd +HH++ bt At
Belwdeg +H+++
VLTPLKO L o = = S e T = o o = e =
vdpodBopikd -+ -+ 4 St
u8poxAwpPLKO +Htt+t FHHHt R bR
UTEPXAWPLKO -+
dwodopkd S FHHH+ A
XPWHLKO T — NI
Aloyova
Bpwpio FITII
wdio +H+++ At
$Bopro FITII
¥A\wplo ++ FHHHE R bR R b
AANAEG AVOPYOAVEG OUGILEG
oAdTL KOWO, BOAACOWVO +++ TR
vEPO
oppwvia et RN
S10eLko vatplo o
S1Bewdec apuwvio -+
S818ewwdeg vatplo 4+ T+
Sloeibto tou Beiou FIWE ST
SLYPWULKO KAALO +++++
Belkd alata yevika bt
B€eLLKO payviolo S Ft+
BeUKOC PEUBAPYUPOC  +H+++ I
Belolxo¢ avBpakag +
Belwdec aoBéotio -+
KOUOTLKO KAALO +H+++ 4
KOUOTLKO VATPLO +H+++
VITPLKO QUUWVLO +++++
VITPLKO payvrnolo U
VLTPLKO VATpLO -+ P
TEdpa -+
AAAEG VOpPYOVEG OUGLEG
ubpobeLo e TR VIS G
unepoéeiblo Tou TR
vdpoybdvou
XAWPLKO vATPLO +

¥AwpLoUxo apyiAlo 4+
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YAw6 aywyoul > Jkupo- PVC MoAuvat- Xd&Au- Xutool Xoh-  MOAu-
XnHKEG ouoieg Sepa Bulévio Bag Onpog KOG B&og
¥\wpLoUxo acBéotio +++ 4+ P
(exmaywTiko)
¥AwpLoUxo payvnolo T+ St
XAwpLovxog +H+++
Peuddapyupog
OpYOVLKEG OUGILEG
alBUALKA aAKOOAN +++
aKeTaASeUdN +HH++ i+
yAukepivn + +H+++
YAUKOAN +
Switpodatvoin +
E0TEPEG ++H++
KETOVEG e
KLTPLKO 080 AT S
KpelOAn +
KkpedlwTto +
Amapd oféa S+
HUPHNKLKO 0&U +++++ +++
OpYOVLKEG OUGILEG
o&elko alBuAo +H+++
o&elkO vaTtpLo TR
oekd 08y +++++ St
oekog avudpitng +H+++ +++
oupla +++ S
pnTwonooa 4
OTEQPLKO 0V +H+++
vSpoyovavOpoaKeg S+ A
$awoln + +H+H++
¥AwpLoUyo atbuAlo +H+++ .
YAwpLwHEVOL SLaluTeg 4+ 4+ -
o+

+ aoBevng mpooBoAn 1 pe mapouocia vypaciag

++ aoBev¢ mpo¢ puéan mpooBoAn 2 €KTOG AV TIEPLEXEL TOLUEVTO
ot uéon mpoaoBoAn avOekTko o€ BeLka

e+t UEon TPOG Loxuphn PooBoAn 3 SdAupa mavw amd 85%

+++++  LOXUPN TIPOGBOAN 4 SdAupa mavw amno 50%

Inuaoia eniong €XeL KAl N TEPLEKTIKOTNTO TOU OKUPOSELATOC OE TOLUEVTO Kal
0 Aoyog vepoU mpocg totpévro (N/T). Ta peyédn autd kabopilovtal ot OLKEIEG
nipodlaypadeg (YMAE, 1985). TEAOG n TMPOCEKTIKN €MAOYN TwV adpavwV UKWV
(aoBeotoAlBika n Solopwtika adpavn) pnopet va avénoet tn diapkelo {wng Tou
oKUpOSEUaTOG ot SLaBpwTikd TeplBaiiov.
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Otav ta AUpata sival évtova SLopwTikad, (pH < 3.5) To E0WTEPLKA TOLXWHATO
TWV Oywywv oo OKUPOSEUA N OHLOVTOTOLWUEVTO TIPEMEL va  KaAUmrTovrtol
(novwvovtal) pe kat@AAnAo avtidlaBpwtikd UAKO. Alakpivoupe 800 eldwv
MOVWOELG: TIG eMoAelPelg 1 emkaAUPeLg (coating) kal Tig emevdoelg (lining).

H texvoloyla Twv HOVWOEWV OlOPKWC QVAMTUOOETAL KOL OUVEXWG
KUkAodopoUv VEa KaTt@AAnAa mpoidvta otnv ayopd. Ta KUplOTEPO UALKA TtOU
Xpnollomnolouvtal yla tig emaleipelc eivat (Smith, 1989):

e AodaAtoc, pualLkr Kal TETPEAAIKN

AvBpakomniooa

Pntiveg Bwvuliou

e Pnrtiveg emofelkég

e AAKUALQ KOl AKPUALKA UALKA, cuvRBwe o€ avapLeEn pe aAAeC pnTiveg
e QupeBaveg

e ToAuBwvuloxAwpidlo (PVC), uypod 1 os tawvieg

e [loAuatBuAévio (PE), os tawvieg

OL emaleielg ylvovtal ota £0WTEPIKA TOLXWHATO TWV Oywywv, f Kol ota
e€wTePLKA, o€ Mepimtwon SLapwTkwy edadwv.
Ta cuvnBEotepa UALKA yLa emevdUoELS elval:

o OUMa 1 mhakidia amo mAaoctikomolnpévo PVC 3 PE edoblaopéva e
QayKUPLA TIOU EVOWUOTWVYOVTOL 0TO OKUPOSEUQL.

e TolUEeVTOKOVIA, TIOU XPNOLUOTIOLELTOL KUPLWG OTa TowHaTa GpeaTiwy amod
oKupOSeua, Katl cuvdualetal He eMAAELPN HE KATAANAO LOVWTIKO UALKO.

o Kepauwa mAakidia, mou mapéxouv uPnAd Babuo npootaciog, aAAd £xouv
LEYAAO KOOTOG KaL YU auTo Telvouv va eyKaTaAeldhToUVv.

H povwon twv aywywv amottel peydAn mpoooxn katd tnv edapuoyn. Av
vivouv kakotexvieg kal adeBolv Slodol an’ omou to petadepdpuevo vypd elval
Suvatod va SlelodVoel 0To OKUPOSEU, TOTE N AMOTEAECUATIKOTNTA TNC LOVWONG
MElwveTal kat n StaBpwon dev amodevyetal. MNa ta Adyo autd ol appoi Twv
CWANVWOEWV KOL OL EVWOELG TWV UAKWVY TNG eMévduong Mpénel va obpayilovral.
Oa mpeénel va onuewBel oOtL n edapuoyn HOVWONG OTOUC aywyoug Ogv
amoAAGOCEL QMO TNV UTMOXPEWON €lBIKNG avTSlaBpwTiknG ouvBeong Ttou
OKUPOSEUOTOG I TOU QULOVTIOTOLUEVTOU.

7.4.3 MNpootaocia LETAAAKWY aywywV

OL petoAAikol aywyoi, mou oOnwg avadeépbnke oto e€dadlo 7.2.6, omavia
xpnotwgornolouvtal o Siktua amoxEteuong (UOVo Ot ELOIKEC KOTOOKEUEG),
ECWTEPLKA TIPOOTATEVOVTAL YEVIKWG HE TIG 6leg HeBOSoUC OMwE Kol oL aywyol
oo oKupOSea.
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Eni mAov oL petaAlikol aywyol amattolv mpootacia Evavil NAEKTPOXNULKAG
SlaBpwong, oe mepintwon Stafpwtikol eddadoug. H SaPfpwtikdTnTa TOU
ebadoug pmopel va SwamotwBel pe petrpnoelg  (Smith, 1989). H
OMOTEAEOUATIKOTEPN TeXVOAoyla mpootaociag eivat n kadodikn npootaoia.
Juviotatal otnv aflomoinon Twv yoABavikwv A NAEKTPOAUTIKWY GALVOUEVWVY TOU
ebadoug (twv BLwv mou mpokaAouv Kal tn StaBpwaon) yla TNV NAEKTPOXNULKN
TMpooTACla TWV aywywv, HE dnuoupyla kabodlkwv ocuvbnkwv oe OAn tnv
eMGAVEIN TWV TOLXWUATWY Toug. Ymapyxouv Ouo péBoboL edappoyns NG
kaBodkn¢ mpootaciog:

e Me ypnon avadwoiuwv avodwv payvnoiou, aloupviou r Peudapyupou,
KOlL OUVOECN TOUC HE TOV aywyo, TA TOLXWUATA TOU OTOLOU PETATPEMOVTAL
o€ kabobo.

o Me epapuoyn éwteptkng NAeKTPeyepTIkNG SUVaUNG, Ue Umatopla n He
avopBwTtr oU CUVEEETAL LE TO SIKTUO TNE TTOANC.
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8.1 Ao ta cuUPBATIKA T EVOAAQKTIKA GUCTHLOTA OLTTOXETEVONG

Ta ocupBatikd cuoTARATA QMOXETEUONG akaBdptwv Kal ouBplwv €xouv o
Lotopila tecodpwy YIAASdwV €TWV Kal ol PaclkéC apxEG oxedlaopol Toug Sev
€xouv aAAA€eL amd TOTE MOU MPwTosUdavioTnKaV OTn UWVwik) Kpntn. Onwg
avantlxbnke ota Tponyoupeva KebaAala, n cuAloyr Kal PETAPOPA TWV LYpWV
armoPAftwy yivetal, oxedov MOKAELOTIKA, HE BapuTnTa O CUVONKEG PONG LE
eAevBepn emidbAveLQ, EVW TO YEYOVOS OTL Ta UypA ammOPANTa UETADEPOUV OTEPEEG
ouoleg mou dev mpemel va KaBudavouv emBAMAEL TNV UTIAPEN LKOVOTIOLNTIKWY
TOXUTATWYV ponG. TO TIPWTO ONUOVIIKO YEVIKO TIAEOVEKTNUA TWV OCUMPOTIKWY
OUTOXETEVUTIKWY CUCTNUATWY €lval n aglomiotion KoL n avtoxn Toug oTo XpOovo, Kal
OUVOPTATAL PE TNV AMAOTNTO TwV apXwVv Asttoupyiag toug. To OeUTEPO YeVIKO
TIAEOVEKTNA TOUG £lval TO UIKPO KOOTOC AELTOUPYLAG TOUG KL CUVAPTATOL HE TN
Aettoupyia Toug pe Baputnta, Ywpig KatavaAwaon eveépyelag. To BaCLKO PUELOVEKTNUA
TOUG €lvaL TO ONUAVTIKO KOOTOG KATAOKEUNG, Olw O UIKPOUE OPALOKATOLKNUEVOUG
OLKLOHOUG, TO OMOL0 AMOTEAEL AMOPPOLA TWV APXWV OXESLOCUOU TOUG KOl TIPOKUTTTEL
oo TIC OXETIKA UEYOAEC SLOUETPOUG, TIG PabLEC ekOKAPEG KAl TOV AMALTOUUEVO
peyalo aplBuo ppeartiwv eniokePng.

Itnv EAAGSa (oAAG Katl aAAoU), n eAdxLotn SLAUETPOC IOV XpnoLomoLeital o
Siktua akaBdaptwv ival 20 cm. To uéyeBog auto emiParAetal yia SUo KUPLOUG
AGyouc: yla tnv anodpuyn epdpatewy, eite anod kaBIlNoeL OTEPEWV UALKWY, €iTe
onmd TuXOV mayideuon eupeyeBwv QVTIKEIUEVWY TIOU €XOUV ELOXWPNOEL OTO
6lktuo, Kkal yla tnv efaodpdAion emapkoUG AEPLOUOU TWV Uypwv amoPAntwv
(LEow TNC UTOXPEWTIKAG TAPNONG OXETIKA XOUNAOU MOGOOTOU MARPWONG TOU
oywyou) pe otdxo tTnv amoduyr avaepoBlwv cuvbnkwy os autd. Evag emutAéov
AOyog ou cuvteAei otnv avénon NG SLAUETPOU ELVAL OL TIOPACLTIKEG ELOPOEC TIOU
glogépyovtal oto 6iktuo akaBdaptwy, €(Te AMO PN OTEYAVEC CUVOEDELG KAl PWYHEG
TWV aywywv, (te amd MAPAVOLES LOLWTIKEG OUVOETELS opBplwy. MAVTWS, aKOUN
Kot av AndBouv unmdPn AoyLIKA TTOCOOTA TTAPOOLTIKWY ELOPOWYV, EVOC OYWYOG UE
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Vv ehaywotn Stapetpo twv 20 cm eival USPAUALIKA UTIEPETIAPKAG OE WLKPOUG
OLKLOMOUC N KOL OXETLKA UIKPOUG TOUELG TTOAEWY, adoU OKOWN Kal e TTOAU WiKpN
kAlon pmopet va e€unnpetiosl mMAnBuopd 700 katoikwv (BA. Edapuoyn 4.12.a).
ATIO QUTA TEKOIPETAL OTL O£ APALOKATOLKNUEVES TIEPLOXEG N XPHON TNG EAAXLOTNG
SLOPETPOU OTO EKTETAUEVO TpLtelov Siktuo amotelel, amd udSpauAlky amoyn,
OTIATAAN TPAKTLKN).

OL oxetikd Boblég ekokadeg eival amotédeopo MOAAWV mapayoviwy. Kat’
0pXAG n amaitnon yla amoXETEUON TWV UTIOYEIWV Twv omtiwyv HeE PBapltnta
emBarAel €va ehdyloto Pabog tng tagng twv 2.50 m. H cuvimapén aywywv
ouBplwv otov blo dpoduo, oL omoiol £xouv Slatopr HeyaAUTEPN amd auThH TWV
aywywv akaBaptwv, odnyel oe peyalutepa BAabn toug teAeutaioug, wWoTe va
glval duvatn n ocuvdeon Twv OTMITIWV PE BaputnTa Kal amo tig SU0 MAeUPEG Tou
Spopou. AuEnuéva Badn dnuloupyet emiong, n apxn TG Asttoupyiag pe eAelBepn
empavela, n omola €XEL AMOTEAECUA O AYWYOG va. Unv akoAouBel tnv kAlon Tou
ebadoug, 1600 oe Aodwdn edadn (IxAua 8.1, mavw) 600 KalL oe mMeda,
TPOKTIKWG opllovtia, edadn (ZxAua 8.2, mavw). ESkOTEpa, otnv TeAsutaia
MEPUTTWON, amalteital  €Adylotn taxUTnTo  KATtAAANAn TOCO Yyl  TOV
QUTOKABPLOUO TWV AYWYWV OO OTEPEA UALKA TTOU TUXOV KaBllavouv, 600 Kal
Yyl TOV QUTOOEPLOMO TWV UYpWV amoPAATwyY Kol thv amoduyn avoepoplwv
ouvOnKwv Kol TN ouvemakoAouBn mapaywyn udpoBeiou. Me tn Oelpd TNC N
eAdxlotn TaxUTNTA CUVETIAYETOL ML €Adxlotn KAlon 3.8%o0 yla tnv €AdxLotn
Slapetpo twv 20 cm (BA. Nivaka 4.4). I MEPLOXEG LE LOXUPEG KALoELg eddadouc, n
QVAYKN TIEPLOPLOMOU TNG TaXUTNTOG KATW OO KAMOLO OVWTOTO OPLo, WOTE Vol
anodeuxBolv SLAPPWOELG TWV TOWHATWY TWV aywywv OAAG Kal ¢alvopeva
USpaUALKWY aotaBelwv (USPAUALKO GApo KTA.) Kol TIAAL €XEL ATMOTEAECUA TNV
ekBabuvon tou aywyou, eneldn Ba amattnBel n xapagn Tou aywyou va Yivel pe
KAlon pkpotepn TG KAlong tou edadoug.

E€ AaMou, ta peydla Padn €xouv CUVETELA TO HEYOAUTEPO KOOTOC TWV
dpeatiwv emniokePng, Ta onoia ToMoBeToUVTOL OE ATIOOTACEL Ol UEYUAUTEPEG
Twv 100 m mpokelpévou va e€aodalileTal LkavomownTiky mpocfaocn ywo tv
emBewpnon kal cuvtipnon tou Siktuou. Opeatia eniokedPng tomobetouvtal
eniong oe kaBs aMhayn katevBuvong, kAiong, uWopétpou, n SLATOUAG TOU
aywyoU, kaBw¢ kal oe kABe cupPoAn aywywv, £T0L WOTE KABE TUAUO oywyoU
avapeoa oe SUo Sladoxikd Ppedtia TeEAKWS va amoteAel pa eubuypapuio pe
OoTaBepA YEWMETPIKA XOPOKTNPLOTIKA aywyoUu. OL amapaitnTeg CUVAPUOYEG yla
TV USpaUALK MPEeTAPBaocn amd TNV OVAVIN KATAOTAGCN PONG OTNV KATAVTN
popdwveTal otov Tubuéva tou dpeatiou. AutoOG 0 Kavovog oXeSLOOUOU o€
ouvbuaopud UE TNV TUKVA TOMOBETNON TwV dpeatiwv cuvielel otnv alomiotia
KOL Tn A&lTtoupylkotnTa ToUu OIKTUOU, aAAA OCUVEMAYETOL QUENUEVO KOOTOG
KOTOOKEUNC.
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IxAHa 8.2 Ikapidnua unkotoung aywyol vypwv arnoBAntwy oe oplovtio £dadog. Navw:
CUUPATIKO QIMOXETEUTIKO OUOTNUO HE BopUTNTA: KATW: OTOXETEUTIKO OCUOTNUO HE
UTOTtiEDON.

H oUykplon evOg amoyeTeUTIKOU SIKTUOU aKaBApTwV pe éva Siktuo Slovoung
veEPOU UTO Tileon beiyxvel mdoo aunuévol elval oL CUVTEAECTEG TOU KOOTOUG
KOTAOKEUNG TOU TIPWTOU O OX€on He To delTepo. ESIKOTEPQ, oTo deltEPO OL
SLApETpOL elval PLKPOTEPEG, Ta BAON UIKpOTEPQ, adoU n xapatn Tou akoAouBel
oxedov miotd TIC KAloslg Tou e€6ddoug, kal TEAOg Oev amaltouvtal ¢pedtia
eniokePng. MNpoonaBbeleg epapUoyrC OXESLOOTIKWY APXWV KOL TIPAKTIKWY Ao TV
texvoloyla Twv Siktuwv Slavoung umod mieon, ol onoieg S1eBvwg xpovoAoyouvral



168 KepdaAato 8 EVAAAQKTIKA CUCTHUATO QTTOXETEVCNC

nepimou amd tn OSekaetia Tou 1960, odnynoav oe Slddopoug TUMOUG
EVAANOKTIKWY SIKTUWV OTIOXETEUONG HE KUPLO YVWHOVO TN HELWGCN TOU KOOTOUG
KOTOOKEUNG. OUWG, TIPEMEL VA TOVLOTEL OTL OL EVOAAOKTLKEG TEXVOAOYieg Sev £xouv
v oflomotia Kol supwotia TNG OSOKWOOUEVNG ETL QLWVEC OCUUPBATIKAG
Texvoloylog, pmopel va sival evepyoPopeg Kal, v TEAEL, Sev eival KATAAANAEG yLa
EKTETOUEVEC OOTIKEG TIEPLOXEC. OUWG, OE APOLOKATOLKNUEVOUC UIKPOU HEYEBOUC
OLKIOMOUC elval oKOmHo va  €EeTAlovtal, TOUAAXLOTOV WG  EVAANAKTLKEG
texvoloyleg, pall Kal PE auTh TNG mtorniag enefepyaociog kot dtabeong ava
LEUOVWHEVN KATOLKLO 1] opada KATOKLWY (OLKLOTIKY povadal).

Mo mpwtn mpoUndBeon yla tnv edpappoyr] EVOANAKTIKWY TEXVOAOYLWY glval n
amoAAayn Twv uypwv armoPANTwV amod Ta KaBWHoWa oTeEPEA UALKA, TIPAYLA TTOU
umopel va yivel elte pe tn pecoAdPnon onmrikwv Se€apEVWV, OTLG OTOLEC
KaBWAavouv Ta otePed UALKA O HEYOAO TIOCOOTO, €ITE PE TN XPrNon AAECTIKWY
avtAlwv (grinder pumps) mou aA£€Bouv ta oTeEPed UAKA SnULOUpYywvTaG TILO
Aemtokokka UAWKKA mou &ev kaBilavouv. H &eltepn mpolmdBecon eival n
gykataAewpn Twv ouvlnkwv pong He PopuTnTa, TOU ETUTUYXAVETOL Elte
epapudlovrag mieon oto Siktuo amoyEteuong, site epopudlovrag umornieon Ue
avtAleg kevou (vacuum pumps). H tpitn mpolmoBeon eival n eAaylotonoinon twv
TAPACLITIKWY €lopowv (KaBwG Kol Twv Slappowv) HE XPAON OTEYOVWV
OWANVWOoEWV Kal tn Snuoupyia ocuvBnkwv amoBdppuvong Twv TAPAVOUWY
ouvbéoswv ouPplwv. OL mpolnoBéoelg autég e€elbikelovtal avaloya HE TOV
TUTIO TOU €VOAAQKTIKOU GUOTHMOTOC KAl UMopel va unv oxvouv amapaitnta ylo
OAOUG TOUG TUTIOUC EVOAAOKTLKWY CUCTNLATWV.

e aviutopdBeon HE TA QTMOXETEUTIKA OSikTua CUMPATIKAG TeExvoAoyiag, Ta
EVOANOKTLKA OTTOXETEUTIKA ocuothuota eudavilouv T akOAOUBEG KUPLEG
Sladopec: (a) xpnon Hkpwyv Slapétpwy, (B) TomoBETnon aywywv os Uikpd Badn,
(v) amoduyn dpeatiwv eniokedPng, (6) cuvBetdTNTA TNG USPAUALKNG AAAA KOL TNG
Bloxnuwkng Aettoupyiag, (g) MIKPOTEPO aPXIKO KOOTOG KOTAOKEUNC QAN
UEYaAUTEPO AELTOUPYIKO KOOTOC yla TO SUAAOYLKO SikTuO (OT) HeyaAUTEPO APXLIKO
KOL KOTA Kavovo HEYOAUTEPO AELTOUPYLKO KOOTOC Yl TOUC XPrNOTEG TIOU
cuvbEovtal oTo cUCTNO.

Tpelg elval KUplol TUMOL €&VOAAQKTIKWY OCUCTNUATWY GUAAOYNG Uuypwv
amoBARTwWyY. IToV MPWTO TUTO, TOU €£lval Kol O TMANGCLECTEPOG OTO CUUPATIKO
oUOTNUA QTTOXETEUONG, OVAKOUV TOL OTTOXETEUTIKA CUCTAMATA HKPAG SLOUETPOU
pe Baputnta (small diameter gravity sewers, 1} septic tank effluent gravity sewers
— STEG). O 6eUtepog TUTOC MEPIAAUPBAVEL TA ATIOXETEVTIKA CUCTAUATA LIE TILEDN, N
ouvbeon ota onola MPOoUMOBETEL TN XProN AVIALWY O UEPOUG TWV XPNOTWV.
JTov TUTO auTd uTtdpxouv SU0 UTOKATNYOPLEG, T CUOTAMATA AVIAnonG amod
onmrtikn 6e€apevn (septic tank effluent pump sewers — STEP) kot To. cuoTpaTa UE
OAEOTIKEC avTAieg (pressure sewers with grinder pumps — GP). O tpitog Tumocg



KepdaAato 8 EVaAAQKTIKA CUCTHUATO QTTOXETEVUGCNC 169

TMEPNOUPBAVEL TA QATIOXETEUTIKA CUOTNMATA € UTtOTiieon (vacuum sewers), n
omola dnuloupyeital pe avtAleg kevou (vacuum pumps).

JTIC TAPOKATW €vOTNTeC Olvovtal OUVOMTIKEG TeplypadéG Twv apxwv
AELTOUPYLOC KOL TWV TEXVIKWY XAPOKTNPLOTIKWY TWV TPLWV TUTIWV EVOANAKTIKWY
QTTOXETEVUTIKWY CUCTNUATWV. Mo aVAAOYEG CUVOTTIKECG TIEPLYPADEC LE ELOIKOTEPN
avadopa otig HMA kat T Meydahn Bpetavia, avrtiotowa, o evSladepOUEVOS
oVayvVWwoTNG TIOPATMEUTIETAL OoToUG Burton (1996) kat Butler & Davis (2000).
AvoAUTIKOTEPEG TTANPOodOopiec kKaBwg Kal 0dnyleg katl mapadeiypata oxedloouol
Sivovtatl amnod toug Crites & Tchobanoglous (1998) kat aAAoU (Water Environment
Federation, 1986- US-EPA, 1991, 2000, 2002).

8.2 ANOXETEVUTIKA CUCTAMOTA UIKPAG SLapéTpou pe Bapltnta

To QTIOXETEUTIKA CUOTAUATA ULIKPAG SLOUETPOU HE BopUTnNTa MPWTOXPNOLUOTOL-
Bnkav otnv Auotpalia tn dekaetio Tou 1960 kot akoAoUBNnoe n edappoyn Toug
oti HMA ota péoa tng dekaetiag tou 1970. 2 autd, Ta uypad anmofAnta anod Kade
Katolkia sloépyovral oto Siktuo pe Bapltnta, adol OUWG PONYOUUEVWE EXOUV
napapeivel oe onmrtikn Se€apevr). ETOL, TA MEPLOOOTEPA OQLWPOULEVA OTEPEA
gxouv kabiZnoel kat Sev emuPapuvouyv to Siktuo. MapdAAnAa, n xprion diAtpou pe
avolypata eoxapag tng tafng twv 3 mm amnayopelel Tty €lcodo oto Siktuo
ETWMAEOVTWY OWHATWY. ETOL, PELWVETAL N mBavotnta Kabwlnoswyv GpepTtwv Kal
EUPpAtewv TWV Oaywywv, TPAYUA TOU ETUTPEMEL TN Helwon NG €AAXLOTNG
Stapétpou amod ta 20 cm ota 5-10 cm. Av Sev amoyeteUovtal UTIOYELD, UTOPEL val
MewwBel kal to eldyloto Babo¢ Twv aywywv oto 1 m Tepinou, evw YEVIKA N
xapaén Toug akoAouBel tnv kAlon tou e6ddoug pe petaBAnTh Katd PRKog kAion.
Opeatia eniokePng dev kataokeudlovtal, aAld ol aywyol edpodidlovral avd
Staotipata pe §t6doucg mALoNG N 6Lodoug kabaplopou (anogeonc). Mpokettal yla
KOTAKOPUDEC CWANVWTEG KOTAOKEVUEG TIOU TIPOG TA TTAVW KATAANyouv oto £€5adog
1 TO 0800TPpWHA, KATW Ao KOTAAANAO KAAUUUQ, EVW TIPOG TA KATW ouvdéovtal
ME €L6LKO TeAXLO Kal SIKAsiSa e Tov aywyo. To dvolypa tng SIKAELSag emLTpEmEL
elte TNV eloaywyn vepol He Tleon yla TNV OMOMAUGCH TOU aywyoul, eite tnv
eloaywyn epyaleiwv amofeoncg. e YnAa onueia tng xapagng tomoBetouvtal
SikAeldeg agpetaywyng.

H mopapovh Twv vypwv amoPAntwv otn onmukn ds€auevn mpwv tnv eicodo
oto &iktuo Snuloupyel avoepofle¢ ouVONKEG Kal CUVETMAYETOL TNV Tapoucia
udpoBeiou. Katd ocuvémela, amaltouvtol SLATALELC amOopnong os KAaBe onueio
npocPaong oto diktuo. MNa tv enavadopd Kal Slathpnon aepofLwv cuvenkwv
xpnotgornolouvtal agplopdg, xAwpiwon N mpocobnkn unepoteldiov tou Ldpoyo-
vou.

To QITOXETEUTIKA CUOTAHOTO HLKPAG SLaPETpou pe Baputnta Bewpouvtal
KOTAAANAQ YLOL AP OLLOKATOLKNLEVEG TIEPLOXEG KAl KUUATOELOEG avayAudo, OXL OUWG
Wdlaitepa €vtovo, pe Bpaxwdeg £dadog kat uPnAd umoyelo opilovta. Ta Asove-
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KTAUATA TOUC €lval n ToxUTNTo KOL TO XOUNAO KOOTOG KATAOKEUNG (UALKWVY Ko
ekokadwv). EE dA\ou, To yeyovog OTL T CUCTNUATA aUTA Sev amEXOUV TOAU, WG
TPOG TIG apXEC oxedlaopou, amo Ta cuppatikd cuotiuata, ehocov Aettoupyouv
pe Baputnta, Sev dnuloupyel 8laitepeg avaykeg oe eEELSIKEUPEVO TTPOCWTIKO
yla tn Asettoupyia kat cuvtipnon. H adaipeon onpavtikol HEPOUG TOU OPYOVIKOU
doptiov mpwv TNV £loaywyn Twv Lvypwv amoPANTwv oTo SIKTUO HELWVEL TIG
OMAlTAoelG TEAKNG enefepyacioc Twv AUMATWY. EXEL OHWC KL ONUOVTLKEG
OPVNTIKEG OUVEMELEG, OMWC eival n dnuloupyia avaepoflwv ocuvbnkwv Kot n
ouvenayopevn SlaBpwtikn dpacn Twv uypwv aroPANTwy, Ta MPORARLOTO OCUWY
KOL N avaykn amoounong. To HeyaAUutepo lowg TpOBAnUa eival n avaykn
nepaltépw emnefepyaoiog kot dtaBsong tng onmTikAg LAUOG TOU CUCOWPEVETAL
OTLG ONTITIKEG OeEQUEVEG KOl TIPETIEL TTEPLOSIKA VO EKKEVWVETAL (T.Y. Hla 1} duo
dopEg To £10C).

8.3 AMOXETEVUTIKA CUCTHHOTA LLE TILEDON

Onwg mpoavadEpetol, TO AMOXETEUTIKA OUCTAUOTA UE Tieon dApxloav va
edapuolovral otig HMA amnd tn dekaetia tou 1970 kat Adn n xpron toug eivat
OPKETA €eKTETAPEVN. To YEVIKA XOPOKTNPLOTIKA TOUC HOLA{OUV HE OQUTA TWV
OUOTNUATWY UIKPNG Slapétpou pe Baputnta. H onuavtiky Stadopad 6w eival otL
ol aywyol Tou Siktuou Aettoupyolv Ue mieon (IxNua 8.1, KATW PEPOG) KAl £T0L N
oUVOEDN TWV KOTOWKLWY oTo Siktuo yivetal amapaitnta pe aviAnon. H avtiia
umopet va eival ouvnOng Bublopévn duyokevtpiki avtAia, n avappoddpnon Tng
omolag tomoBeteital péca oe oiAtpo He dAvolypa oxdpag¢ 3 mm ylo Tov
TIEPLOPLOUO TWV OTEPEWV UALKWV TIOU eLoEpyovTal oto Siktuo.

EvaAlakTika, pmopel va gival e8ikol TUMou aAeotik avtAia mou oAéBeL Ta
OTEPEA UAKA SNLLLOUPYWVTOC TILO AETTTOKOKKA UALKAL TTIOU eETAdEPOVTOL TILO EUKOA
oto 6iktuo Xwpic va kaBlavouv. ITnV MPwTn Nepimtwon eival amapaitntn n
pecoAapnon onmukng de€apevig (OMwE KoL OTOL CUCTAUOTO ULKPNG SLOETPOU UE
Baplutnta), péca otnv omoio tomoBeteital kat n avtAia, evw otn SeUTepn
nepintwon 8ev uUMApXel onmuikr de€apevr) aANA €va amOBNKEUTIKO «TEAUO»
UlkpoU oykou (m.x. 100 L). Avtiotolxa, mpokUmTouv ol SUO0 UTIOKATNYOPLEG
CUOTNUATWY HE Tiieon mou mpoavadpEépBnkav, Ta CUCTAMATO AVIAnONG omod
ONMTIKEG SEEQUEVEG KOLL TOL CUOTHLATA UE AAECTIKEG AVTALEG. OL LOLWTLKEG CUVOEDELG
UmopoUv va amopovwvovtol and To Siktuo pe SikAeibeg, mou tomoBetouvtal
QVAVTN TNG oUVEEDNC KAl KATAVTN TNG avTALaG.

Ot aywyoti Tou Siktuou oxedlalovrtal pe eAaxLotn SLAPETPO 5 £wg 7.5 cm Kal Ue
toyutnta ord 1.5 £éwg 2.0 m/s kot kotaokeudlovtol and moAuBvuloxAwpidlo
(PVC) n udnAng mukvotntag moAuvatBulévio (HDPE). I8iaitepn pépluva
Aappavetal ywa tnv g€aodpalion tng oteyavotntag Tou Siktvou. Onwg Kal ota
evaAaKTIKG cuothuata Baputntag, dpeatia emniokeng dev katoaokevalovral
oAAa otn Béon toug tomoBetouvtal Siodol kabaplopol (amoteoncg) kal KoTd
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Stootrpota SIKAEISEG ylo TNV AMOUOVWON TWV oyWYWV KATA TUAMOTA. 2& PnAég
B£oe1g Tou SikTUou TomoBetouvtal SIKAEISeg agpeaywyng, EVW, av ol CUVONKEG
TO amaltovVv, o€ KataAAnAa onpeia tou SikTUoU TomoBeToUVTAL PUBULOTEG TiiEoNG
nou e€aodalilouv Tn dlatrpnon Mieong oTov aywyo OTav n apoxr UKPALVEL O
BaBuo mou va pmopet va cuvtnpnBel n mMAnpwaon Tou aywyou. TEAOC, anattouvtat
Slatatelg anodopnong os kabe onueio mpooBaong oto Siktuo.

To QUMOXETEUTIKA OUOTAMATO ME Tiieon eilval KATAAANAQ ylo opalokKaTol-
KNUEVOUC OLKLOMOUC OE TIEPLOXEG e EvTovo avayAudo 1 pe Bpaxwdeg unédadog
N ne vPnAd umodyelo opilovta. Exouv BewpnBel KATAAANAN TEXVOAOYLO AKOUN KO
ylol TIUKVOKOTOLKNUEVEG TIEPLOXEC OTMOU oL ouvBnkeg (to avayAudo, To eidog
€6adoug Kal n otevotnTa SPOUWV) SEV EMTPEMOUV TNV KATAOKEUN CUUBATIKWY
ouotnuatwy. To Baclkd Toug TAEOVEKTNUA eival n eAeuBepia otn xapafn tTwv
aywywv, adol O&ev amattovvral suBuypappie oe oplovtioypadia n oe
pUnKotopn, evw n KAlon Twv aywywv pmopel va eival omotadnmnote. EAsuBepia
UTIAPXEL €TONG OTNV €mMéKTAon Tou OIKTUOU Tpog omoladnmote katevBuvon,
KOBWE Kol oTNV TOMOBETNON TNG EYKATACTOONC EMEEEPYAOLAG UYPWV AMOPBANTWY,
NG omoiag to VPOUETPO Umopel va elval kal peyaAutepo amd ta UPOUETPA TWV
KOoTolklwy. Omw¢ Kat ota evaAOKTKA ocuotiuota Baputntag, n toxutnta
KOTOLOKEUNG €lvat TIOAD peyaAUTepn, O OXE0N HE TA CUMPATIKA CUOTHHATO KAl TO
KOOTOG UALKWV KOl €KOKapwV yla To Siktuo TOAU YapnAdtepo. Opwg, To apyxLko
KOOTOG TWV EYKATOOTACEWV yla KABe katolkia eival oAl PnAdTePO, OMwWE €ival Kal
TO KOOTOG Asttoupylag (yia avtAnoelg kat Staxeiplon g WUOG TwV ONTTKWY
Setapevwv) kat cuvtnpnong. To yeyovog OTL To OA0 cUoTnUa TEpIAOUPAVEL TIOAAEG
NAEKTPOUNXAVOAOYLKEGC  OUVIOTWOEG  Onuloupyel  OQUENUEVEC KAl  QIOITHOELG
ouvtiPNoNng (MPOANTITIKAC Kal LETA artd PAAPBEC) amod EELOIKEVUUEVO TIPOCWTILKO, EVW
glval amnapaitntn kot n eknaidsuon tou MANBUCUOU otn Asttoupyio Tou SIKTUOU.
Onwg elvat elAoyo, n alomioTia TOU CUCTAUATOC £lval TIOAU HEWWUEVN OE OXEON UE
éva cupfatikd cvotnua, adol oL PAABEG TOU NAEKTPOUNXAVOAOYIKOU €EOTIALOLIOU
Kol ol TmapaAsiel; ocuoTNUATIKAG ouvtPNoNG ONUIOUPYOUV GUXVA  EKTOKTEC
KOTAOTACELG. OL QIOITOUUEVEC AVTIKATAOTACELG NAEKTPOUNXAVOAOYLIKWVY CUVIOTWOWV
omotelolV €val EMUTAEOV UELOVEKTNMA. AN TPpoPARUOTA TIPOEPXOVIAL QMO TLG
avaEePOPBLEG OUVONKEC, TN CUVEMAYOUEVN SLaBpwTIKN §pAon Twv Lypwv amoBARTWY,
™ Snuloupyia 0oUWV KAl TNV avaykn amocpnong. Ol avaegpofleg cuvBnkeg adopouv
Olwg TNV MeplMTWon TWV CUCTNUATWY HE ONMTIKEG OefapeVEC, YWPLG OPWC va
g€alpeital kat N MEPIMTWON TWV CUCTNUATWY PE AAECTIKEG avtAieg, dedopévou OtL Ta
uypa amoPAnTa cucowpelOVTOL yla SLACTAUOTA OTO TEAPA TNG avtAlag, n omola
npodavwg dev Astoupyel ouvexwe, evw €€ GAAou Ta uypd OmOPAnTa pEoa OTo
OUYKEKPLUEVO SikTuo Sev aepilovtal.
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8.4 ATTOXETEVUTIKA CUCTHHOTA LE UTTOTILEDN

Y€ ox€on e Ta CUPBOTIKA OAAQ KOl TOL T(ponyoU eVa eVAAAQKTIKA CUOTHHATO, Ta
OTTOXETEUTIKA CUOCTNUATA HE UTIOTIECN €£XOUV TIOAUTIAOKOTEPN KOTA TOAU
USpaUALK Astoupyia, n omola xoapaktnpiletal amd ¢awoueva pUn HOVLUNG
Sbaoikng pong aépa-vepou (N kot tpldacikng, av AndBolv umoyn kal ta
petadepopeva oteped). MPOKTIKEG EPEVPETELG TTIOU €KOvVAV XPHON USPOUALKWY
OpXWV TOPOHUOLWY HE OUTEC TWV ONUEPWWV OCUOCTNUATWY OTTOXETEUONG ME
urtortison  €xouv umdpéel A6n oamd to 19° awva (ouothuata cUAOYAC
amoBARTWVY and TouaAETeG anod tov OAavE6 punxaviko Liernur to 1866 kal and To
Younbo unxaviko Liljendahl to 1956). H onuepwvp popdn TwV CUCTHUATWY,
TPolov ev TMoOAAOILG matevtwy, Pnopel va BewpnBel otL eivat oAU mpoodatn, TG
Sekaetiog tou 1990.

Kapdld evog ocuoTAATOC e UTIOTIEON €lval TO KEVIPLKO OVTALOOTACLO KEVOU
(central vacuum pump station), oto omolo &nuloupyeital nieon aépa pKPOTEPN
™¢ atpoodalplkng (ouvnBwg 600 hPa 1 —4 m). To avrAlootdclo TomoBeteital
KOVTQ OTO KEVIPO TNG QMOXETEVOEVNG TIEPLOXNG, N OToLa UMOPEL va €XeL SLAUETPO
pEXPL 5 km. Ekel kataAnyouv 6Aol ot aywyol, Tou Siktuou, cuvhBwe amd VPNANG
nukvotntag moAvalbuAévio (HDPE) kat omavidtepa amd moAuBlvuloxAwpibio
(PVC), mou éxouv Slapétpoug and 10 €wg 20 cm. To 6A0 cUCTNHA TWV AYWYWV
elvat oyt amlwg udatooteyeg, OAAQ KOl aepPOOTEYEC Sladopetikd dev Ba
umopouoe va e€acdaliotel n unonieon tou SiktUoOU, N omola Umopel va ¢Tavel
MEXPL 250 hPa. Auto onpaivel OTL S&v UTIAPXEL AVOLTH EMLKOWWVIA Tou SLKTUOU
LE TIC KaTolkieg. KaBe katolkia Stabétel pia eldikr povada dtacuvdeong, n omola
nepAapBAveL €va amoBnKeUTIKO TEARA Kol plo KOTAAANANR SikAeida kevou. H
SikAelda Asttoupyel pe auTOUATIONO XWPLC TNV amaitnon NAEKTPLIKAG EVEPYELAG,
O€ TPOTIO WOTE OTAV N AMoBNKeUOoN OTo TEAUA EEMEPATEL KATIOLO OPLO, VA OVOLYEL
TPOOWPLVA KAl VO SLOXETEVEL TOL LYPA ATOBANTA KAL LLLOL ETIAPKI) TTOCOTNTO AP
(oo 1.5 €wg 3.0 popEg TNV TOGOTNTA TOU VEPOU) OTO SIKTUO Kol AUECWE LETA VA
EavakAelvel, amopovwvovTag TNV Katolkia amno to diktuo. Etol, ta uypd anopAnta
ELOEPYOVTOL OTO cUoTnua UTtd popdn BuAdkwy, cuvodeuduevwy amd BuAdkoug
agpa, kot cuveyilouv va klvouvtal €101, Xwplg va amokabiotatal poviun pon.

E€ aMou, n porl twv uvypwv amoPAftwv Sev eival mavia pe eAelBepn
empavela aA\d kamote KataAauPdavel To cUVOAO TNG SLOTOUAG KOL KATOTE
ektomiletal teAelwg amo tn pon aépa. OUAAKOL uypoU TIoU KataAapBdvouv 6Ao
To BABo¢ Tou aywyou Klvouvtal UTO TN Sladopd misong Twv BuAAKwWY aépa mou
mponyouvTal Kol €movtal, Tafldevovtag akoun Kol mpog Ta mavw. H mplovwtn
Xapagn Tng LNKOTOUNG TOU OywYOoU TIOU MELKOVIZETAL OTO KATW UEPOC TOU IXNUA
8.2 yla aywyol¢ kdatw amod opuloviia 6adn Bonbdel oe autr tn Asttoupyia.
Mplovwtn gival n xapafn akoun Kal oe avndopikn xapafn aywyou. I autn tnv
ToAUTAOKN USPAUALKN Asttoupyia, TIOU WG twpa dev £xel katavonBel mANpwg,
elval mPodaveEG OTL IO «UECN» YPAULN EVEPYELAG, OTIWG OUTH TIOU amelkoviletal
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OTO KOTW MEPOC oTo IxNUa 8.2, bev €xeL dlaitepo vonua. Eva onpavtiko
TIAEOVEKTNUA. QUTAC TNG KN HOVLUNG PONG €lvol TO YEYOVOG OTL QVAMTUCOOVTAL
KOTA TEPLOBOUC TAXUTNTEG TNG LYPNS GAONEG CNUAVTIKA UEYOAUTEPEG TNG UEDONG
taxvtntog (tng Taéng twv 5 m/s) mou mpaktikwe ormokAeiouv tnv Kabilnon
OTEPEWV OTOUC aywyouc.

Ta OUTOXETEUTIKA OCUCTAMOTO W€ UTIOTIiECN €lvol  KAtdAAnAo  ylo
OPOLLOKOTOLKNUEVOUG OLKLOMOUC O TEPLOXEG XWPLG avayAudo pe PBpaxwdeg
unedadog N pe uPnAd unoyelo opilovta. Mo mopadelypa, OLKIOUOL TOU
QVOTTUOCOVTOL HE METWIO TNV OKTOYPAUWn tn¢ Odlaccag 1 pag Alpvng
Bewpovlvtal 16ewdeg nedio epapuoyng QUTWY TWV CUCTNUATWY, TWV ONoLwY N
XPNON EMEKTEIVETAL KOL OE UN OLKIOTIKEG EYKATAOTAOCELS, OTWE O papivec. Ta
BoolKkA TIAEOVEKTNUATA TOUC Eival TMOPOUOLA LE OUTA TWV TIPONYOUUEVWY
cuotnuatwy. EmutAéov, £xouv ta mAcovekthpata (a) Tng e€aodaAlong aepLopoU
TwWV Lypwv amoBARTwV Kat tng e€aiewdng Tou mpoBARpaTOo¢ TwV oouwy, (B) Tng
£l0AYWYNG TOU CUVOAOU TWV OTEPEWVY UALKWY OTO cUOTNHA XWPLG ToV KivBuvo Twv
KaBwnoswv Kat tng e€dlewng tou mpoPARUATOC TNG Slaxelplong TG ONTTLKAG
A\Uog ava detapeviy kal (y) NG amAng UNXOAVIKAG A£lToupylag Twv LOLWTIKWY
ouvbéoswv XwpLg evepyelakn tpododooia, avtAnon n aieon. Eival, wotdoo,
guailodnta cuotnuata €€ attiag tng MOAUTAOKNG USPAUALKAG AgLToupyiag Toug
KOL TWV ONUOVILKWY SLoTapoXwV TIOU UIMopoUV va emidpEPOUV O AUTH TUXOV
BAaBeg Tou SiktuoU.
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