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Ap1OunTikéc MEBodoi PeuaT/vikAg

A.5. AilapBpwon NMapouciaong (a) O

1. EdappoyEg oe pogg (avolytwv aywywv) pe eAeVBOepn enipavela
* Por o€ motaula cuotpaTa
* Eflowoelg Saint-Venant

* Metadoon MANUUUPLKOU KUUATOC
2. Hp-opilovtieg pogg pe eAeVBepn enidpavela
3. Movodiaotatn pon avolytou aywyou (kavaAiov)
4. Itadiaka petaBaAAopevn pn opowdpopdn pon
* Mé&Boboc Newton-Raphson
* [podil erudpavelag vepou
5. Mn povipn pon avolytou aywyou

* BoaolkEg e€lowoelg

*  AAyoplOuOoC aplOuntikng Avong
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A.5. MovtéAa 1-D Powv pe EE

MovteAotroinon ZuoTnuatwy lMotapou
H YTtroAoyioTikry YOPAUAIKN €ival €va TTOAUTINO €PYOAEIO YIO TOUG MEAETNTEC WNXAVIKOUG €TTEION ETTITPETTEI TNV
TTPOPBAEWYN TNG PONG O€ TTOTAMIA KATW OTTO OUYKEKPIMEVEG OPIOKEG KAl OPXIKEG OUVONAKEG XWPiG va yivovral

METPAOEIG OTO TTEDIO.

H e@appoyn TnG YTTOAOYIOTIKNG YOPAUAIKAG O€ {NTAPATA TTOU OXETICOVTAI HE TA 'ITOT('I}JICX KG)\O'_ITT&[ éva eupu Aaoua
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Ap1OunTikéc MéBodoi Peuot/vIKAC

A'5'1' POég (OVOIXT(;)V avmvd“’) I"l£ E'E' A.5. MovTtéAa 1-D Powv pe EE

MovreAotroinon Zuotnudrwy Motauou
H YTtroAoyioTikr) YOpaAuUAIKN €ival €va TTOAUTIHO €PYOAAEIO yIO TOUG MEAETNTEG PNXAVIKOUG ETTEION ETTITPETTEI TNV
TTPORAEWN TNG POAG O€ TTOTAMIO KATW aTTd OUYKEKPIUEVEG OPIOKEG KAl OPXIKEG OUVOAKES XWwpPIG va yivovTal

METPAOEIG OTO TTEDIO.

H e@appoyn TnG YTToAoyIoTIKNG YOPAUAIKAG 0€ {NTAMATA TTOU OXETICOVTAI PE TA TTOTAUIA KAAUTITEI £va eupU GACUa
TTPORANPATWY OTTWG:
N ATTOKATACTAON TWV TTOTAPWYV (TTOIOTATA KAl TTO0OTNTA VEPOU)
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Ap1OunTikéc MéBodoi Peuot/vIKAC

A.5.1. Pogg (avoixTewv aynyav) pe E.E. O

MovreAotroinon Zuotnudrwy Motauou

H YTtroAoyioTikr) YOpaAuUAIKN €ival €va TTOAUTIHO €PYOAAEIO yIO TOUG MEAETNTEG PNXAVIKOUG ETTEION ETTITPETTEI TNV

TTPORAEWN TNG POAG O€ TTOTAMIO KATW aTTd OUYKEKPIUEVEG OPIOKEG KAl OPXIKEG OUVOAKES XWwpPIG va yivovTal

METPAOEIG OTO TTEDIO.

H e@appoyn TnG YTToAoyIoTIKNG YOPAUAIKAG 0€ {NTAMATA TTOU OXETICOVTAI PE TA TTOTAUIA KAAUTITEI £va eupU GACUa

TTPORANPATWY OTTWG:

Ol HOPPOBUVAUIKEG TTPOPRAEWEIG Cycle 32 High flow



A.5.1. Pogg (avoixTov aywywv) pe E.E.

Ap1OunTikéc MéBodoi Peuot/vIKAC
A.5. MovtéAa 1-D Powv pe EE

MovreAotroinon Zuotnudrwy Motauou

H YTtroAoyioTikr) YOpaAuUAIKN €ival €va TTOAUTIHO €PYOAAEIO yIO TOUG MEAETNTEG PNXAVIKOUG ETTEION ETTITPETTEI TNV

TTPORAEWN TNG POAG O€ TTOTAMIO KATW aTTd OUYKEKPIUEVEG OPIOKEG KAl OPXIKEG OUVOAKES XWwpPIG va yivovTal

METPAOEIG OTO TTEDIO.

H e@appoyn TnG YTToAoyIoTIKNG YOPAUAIKAG 0€ {NTAMATA TTOU OXETICOVTAI PE TA TTOTAUIA KAAUTITEI £va eupU GACUa

TTPORANPATWY OTTWG:

N AEITOUPYIQ TOUIEUTPWV

Water resources
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: Demand centres
l Terrestrial evapotranspiration - Release rules
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Terrestrial precipitation
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Ap1OunTikéc MEBodoi PeuaT/vikAg
A.5. MovtéAa 1-D Powv pe EE

A.5.1. Pogc (avoixtowv aywywv) pe E.E.

MovteAotroinon ZuoTnuatwy lMotapou
H YTtroAoyioTikr) YOpaAuUAIKN €ival €va TTOAUTIHO €PYOAAEIO yIO TOUG MEAETNTEG PNXAVIKOUG ETTEION ETTITPETTEI TNV
TTPOPBAEWYN TNG PONG O€ TTOTAMIA KATW OTTO OUYKEKPIMEVEG OPIOKEG KAl OPXIKEG OUVONAKEG XWPiG va yivovral

METPAOEIG OTO TTEDIO.

Ta TTOTAMIO £€X0OUV AKAVOVIOTEG TOTTOYPAPIES, Ol OTTOIEG OONYOUV OE WIKTEG TTEPIOXEC POWV. AUTO BETEI TTPOKAROEIG
OTIG APIOUNTIKEG AUOEIG TWV ECICWOEWV PONG, ETTEION TTPETTEI VO AUCOUUE QUTA Ta TTPORANUATA KATW aTTd éva €Upu

QPACHA OPIaKWY KAl ApXIKWV GUVONKWV.

EmtrAéov, n pory yUpw Kal PJECA KAl TTAVW OTTO KATOOKEUEG (ppayuarta, Bupo@pdyuata, avaBaBuous K.ATT.)

TIPETTEI ETTIONG VA AVTIMETWTTIOTEI.

OAeg o1 apIBuNTIKEG TTPOOEYYIOEIC UTTOKEIVIAI OE TTEPIOPIOUOUG €UCTABEIOG TNG ETTIAUONG TNG PONG, Ol OTToIOI
TTEPIOPICOUV TNV ETTIAOYI TOU XWPIKOU KOl XPOVIKOU BrUaTOG OAOKANPWONG KAl PUTTOPOUV VA TTAPATEIVOUV TOV

UTTOAOYIOTIKO XPOVO Kal TO KOOTOG.
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A.5. MovtéAa 1-D Powv pe EE

MovteAotroinon ZuoTnuatwy lMotapou

YTapxel €vag apiBuodg apiOunTIKWY TTPOCEYYIOEWV YIa TNV €TTIAUCH TWV €CI0WOEWV PONG. AvTioToIXa MHE TIG
TIPOCEYYIOEIG TTOU 0OG TTAPOUCIACTNKAY, UTTAPXEl EVaG apIBUOG HaBNUATIKWY PHOVTEAWV YIA TNV £TTIAUCN TNG PONG
oe Trotauia. AuTtéG Kupaivovtal ammo 1D Saint-Venant €éwg 2D egiowoeig afadwyv vepwyv kal 3D egiIcwoelg

Navier-Stokes.

OAeg o1 eclowoelg Baaifovral OTIG iDIEG QUOIKEG APXEG Kal N €TTIAOYH €VOG HOVTEAOU VIO €VA OUYKEKPIUEVO
TTPOPBANMA €CAPTATAI ATTO TO TTPAYUATIKO TTPORANUA TTOU £CETACETAI KA TIG ATTAITAOEIS YIa TN Auon. Edw deixvoupe
TNV TTPOCEYYION apIBUNTIKAG AUoNG yia TIG 1-D e§lowoeig Saint-Venant, ol o11oieg €ival atrAég o€ oUYKPION WE TIG
ouvbBeTeg e¢lowoelg Navier-Stokes, woTdoo gival oe B€on va TTPORBAEWOUV APKETEG XPMNOIKES TTANPOPOPIES YIA TIG

BaoIKES dlEpYATIES TNG MNXAVIKAG TTOTAUWV.

Méxpl TTpOO@ATA, N YN CUVTNPENTIKI HOPYN TWV ECICWOEWY PNXWV UOATWY XPNOIKMOTTOINONKE I TOV UTTOAOYIONO
TWV TPOTUTTWV PONAG, WOTO0O autd Oev €ival Xpnoiho yia TTpoBARuaTta  1ou  TTEPIAAPBAVOUV  TaXEWG
METABAAASHEVN UN HOVIMN pOR, KATA TNV OTTOIA TTAPATNPOUVTAI ATTOTOMA HETWTTA KAl YPRYOPES aAAAaYyEG OTNV
TOXUTNTA.

OAgg o1 emmAUOEIC yivovTal o€ opBoywvia TTAEypaTa (I0TOPIKA dNUOQIANG €TTIAOYN) KAl ATTOTEAOUV TN BAcn yia Hia

OEIPA EUPEWG XPNOILOTTOIOUHEVWY aAyopiBuwy (Sturm, 2001).
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A.5. MovtéAa 1-D Powv pe EE

MaOnpatiké opdoiwpa e§iIcwoewyv Saint-Venant (1-D)

Ma kavaAia pe akavovioTeG TOTTOYPAPIEC, N PO MUTTOPEI va TTeEpIypaQei pe TIC €€lI0WOEIC Saint-Venant yia Tn

povodiaoTaTn pon: continuity equation (CE): /a ~ e
() ol | aQ ol L A ot T
99 L g or —- —L -4 ! /:: e o
Fra b FI \%\{ .
/ L o

— momentum equation (ME): \a’/ : \ \g/(

d0 o 0t dh a0
= gA—— pASy; + gA——=10

FTIFT Lrl R - e

otou Q €ival n TTapoxr pong (ms/s), b To nAdTog aTroBnKeuong OTo ETTITTEDO TNG ETMIPAVEIAG TOU vEPOU (M), h gival
10 Bd&Bog vepou (M), A 1o guPaddv diatoung (m?), g civar n TTAeupikh/eykapaoia trapoxn (m3/s), K eival 6pog
pETa@opdag (M3/s), B o ouvteAeoTAg Boussinesq (adidoTatog), g n emrtdyxuvon TG Baputntag (m/s?), kal S, n
KAion Tou TTUBPEva Tou KavaAiou (-).

To ouoTnua e§lIcwoewyv TToU oxXnuatifetal €xel avaAuTiKiy AUoN POVo yia TTOAU AiYEG CUYKEKPIPEVES TTEPITITWOEIG.
2UvNOwG xpnoiyoTroloUuue aplBunTik TTPooEyyion. YTTApXouv TIOAEG TTPOCEVYIOEIG yia TNV €TTiAucn TOU
OUOTAMOTOG £EI0WOEWY, WOTOOO0 OUO aTTO auTég, Paociopéveg otn FDM, gival ol TTIo0 XpNOIUOTIOIOUPEVEG OTNV
TTPAEN Kal TTEPIYPAQPOVTAI AETTTOPEPEDCTEPA, TO OXNUA Preissmann Teocodpwv onueiwv kal 1o oxnua Abbott
lonescu €¢I onueiwv. Or1 uTTOAOYIOTIKOI KOPBOI cuviBwg OeEv AVTIOTOIXOUV OTIGC METPOUMEVEG OIATOPEG Kal

XPNOIUOTTOIEITAI TTAPEPPBOAN yIa TOV TTPOCOIOPIOHS TWV TIHWYV TOU TTAPAUETPOUG O€ UTTOAOYIOTIKOUG KOUBOUG.
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A.5. MovTtéAa 1-D Powv pe EE

MeTddoon TTANUHUPIKOU KUMATOG

Sizu:cinl insights in flood propagation in river channels are gai-m:d by using Price’s (1985) analysis of
the Saint-Venant equations (7.1), which can be rearranged in the form:

d@ @ 1 dK 1 db || 00 K* H'EQ_
ET F[f dh 26 d!:}( x 9 moa 7
Equation (7.23) is obtained by neglecting the inertial terms (the local acceleration and convection

of momentum), and has the form of an advection-diffusion eguation with advection and diffusion
terms:

_Ol1dK 1 4b
c@h = [a— dK b dﬁ] (7.24a)
and
DO, k) = ;;;_ (7.245)

Coefhcients given by relations (7.24) show that when a flow disturbance occurs on a river channel,
a process of translationfadvection takes place along with a corresponding diffusion. The phenomenon
15 known as attenuation of peak flow. The speed of the wave traveling downstream 15 given by the
advection speed (7.24a). Note that equation (7.23) has {0 as the primary dependent variable within the
differentials, however because {J is dependent on ki (or A), a continuity equation is required in order to
solve it.
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A.5. MovTtéAa 1-D Powv pe EE

MeTddoon TTANUHUPIKOU KUMATOG

() ad(} d i) df O .
v +C-:Id +trnm[f§¥j—fﬂq ETCDE[Z@E:.;.J+G{E‘}
where
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A.5. 2. H “l-Op'Cb"Tlsq poég I-ls E. E. Ap1OunTikéc MéBodor PeuoT/vikng

A.5. MovtéAa 1-D Powv pe EE

Baoikég TrTapadoxég
O1 poéc pe eAelBepn em@aAveia gival poEC TTou odnyouvtal atrd Tn BapuTtnta Kal Aaupdvouv o€ CUCTAPATA
AVOIXTWYV UOATWY OTTWG KavAAla, TTOTAUIA, AiMVES Kal wKEAvOi. MNa TV TTAEIOVOTNTA TWV TTPAKTIKWY EQAPHOYWY, N

MEAETN TWV powV EAEUBEPNG ETTIPAVEIAG PTTOPEI VA ATTAOTTOINOET UTTOBETOVTAG OTI:

N KAOUTTUAGTNTA TWV YPOAHUHWY PONG Eival HIKPR

odNywVTag O€ APEANTEEG KATOKOPUPEG TAXUTNTES KAl ETTITAXUVOEIG,
KOl KOTA OUVETTEIQ O€ KATAVOWN udpoaoTaTikng TTieong (Eikova). hy
H utré0eon auTtou Tou TUTTOU «OIoVEi OPICOVTILWV» POWV DIEUKOAUVEI

TN padnuaTtiki AUCn agou n TTieon JTTOPEI Va eKTINNOEI atTeuBeiag aTrod
TO BA60G TOU vEPOU, h. O1 nuI-opIfOVTIEG POEG Eival KOIVEG OE TTOTAUIO

KAl TEXVNTA KAVAAIQ, O€ NiJVEG KAl TAPIEUTIPEG KAI O€ TTOPAKTIEG AEKAVEG.
Av Kal N uttéBEON TNG MIKPNG KAUTTUAGTNTAG PONG MTTOPEI VA ATTOKAIVEI
TOTTIKA, OTTWG OTN Por TTAvw aTrd éva ePAYHA, Ol OIOVEI OPICOVTIEG
OUVONKEG aTtToKaBioTavTal JETA ATTO WIKPN atTO0TAoN KAl gV
ETTNPEALOUV TIC OUVONKEG HaKpPIVoU TTediou. H uttdBeon Tng

NUI-0pICOVTIOG PONG UTTOPEI va ETTEKTABEI 0€ KAIOEIG TTUBPEVA

€wg Kal 1/4 akdun kai 1/3 pe emmapkn akpipeia (Chow 2009).

lc)

Figure 5.1 (a) Water pressure over linear slope bed. (b) Water pressure over convex-
shaped bed. () ¥Water pressure over concave-shaped bed.



A.5.3. MovodiaoTaTn pon O Kavaal

Ap1OunTikéc MEBodoi PeuaT/vikAg
A.5. MovtéAa 1-D Powv pe EE

1-D o€ kavdAl avoiXTig S1aTounG

O1 KUpIEC TTAPADOXEC TTOU EYIVAV VIO TN JABNUATIKA €TTECEPYATia HOVODIAOTATWY POWV AvVOIXToU KavaAliou gival ol

OKOAOUBEG:

1. H diapnkng didotaon TNG TTEPIOXAG PONG Eival TTOAU PEYOAUTEPN ATTO TIG £YKAPOIEG DIAOTACEIS (TTAATOG KAl

BaBog Tou kavaAiou).

2. O1 dyvwoTteg PeTaBANTEG €ival N yEon TaxuTnta dlaToung u(x,t) kal 1o BABog vepou y(x,t) TTou PETPATAI OTTO

TNV €AEUOEPN ETMIPAVEIQ €WG TO XAPNAGTEPO ONUEIO TNG KOITNG Tou KavaAiou. Autd 10 BdBog utTopEi va

EKQPAOTEI €iTE WG TO ABpoIoPa Tou apxIkou BaBoug, ho(x) Kal TG eTIPaveEIOKNS aviywong {(x,t) TTavw atrd

TO ApXIKO BABOG, €iTe WG N dlaPOPA PETALU TNG AVUWWONG TNG EAEUBEPNG ETTIPAVEIOG KAl TNG avUywaong TNG

KOITNG TOU KAVOAIOU , JETPNMEVO ATTO £VA OPIOUEVO OEOOUEVO aVaPOPAG.

3. NAOyw TWV HIKpWV KAICEWV TNG KAivnNG, n udpooTarTikr Trieon TrpooeyyiCetal AauBdavoviag uttoywn TO

KATakOpu®o Babog (y), avti Tou Baboug tTou gival kdBeTo otnVv KAivn (hp) (Eikdva).

4. loxuel n Tpoogyyion TG oxedov opIfOVTIag PONG KAl TNG KATAVOMNS TNG UdPOOTATIKAG TTiECNG.

270 QUOIKA CUCTAUATA, Ol POEG EAEUBEPNG ETTIPAVEIOG Eival KUPIWG TUPPBWOEIC KAl ETTOPEVWG AVECAPTNTES ATTO TOV

apiOuo Reynolds (Re). ATTO TNV AAAN TTAEUPd, N CUPTTEPIPOPA AUTWYV TWV POWV £EAPTATAI O€ PHEYAAO BaBud atrd

TOoV apIBusd Froude: U

F, =——
W EBY
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A.5. MovtéAa 1-D Powv pe EE

1-D og kKavaAl avoiXTg dS1aTouRG
Ma Fr = 1 pon gival Kpioiun
yia Fr < 1 poR gival UTTOKPioIHN Kal

yia Fr > 1 pon gival UTTEPKPICIKN

O apiBuog Froude gival evOEIKTIKOG TNG I00PPOTTIAG METAGU OUVANEWY adpAvEIag Kal BapuTnTag Kal €ival TTOAU
ONUAVTIKOG OTN MABNUATIKA POVTEAOTTOINGOT, APOU ETTNPEEACEI TN CUUTTEPIPOPA PONG KAl TN OWAOTH ETTIAOYN TwV

OPIOKWY OUVONKWV.

Mia GAAN onpavTikg TAgIVOPNON yia TIG POEG aAvoIXToU KAVOAIoU gival n PETABANTOTATA TOUuG Of€ XPOvo, t N

arréoTaon, X.

;”qj]=l]| Je) ()
o - = U oT1aBepn i} aoTABAC?

[ dlp) _ 0 ‘ el 0, OpOIOUOPPN ) AVOHOIONOPPN?

ax ox
otTou @ eival €ite 10 BABog y(x,t) €ite n TaxutnTa Uu(X,t). ETTITTAEOV, OI PN OMOIOUOPYESG POEC PTTOPOUV VA
METaBAAAOvVTal oTadIOKA (TTPOQIA £TTIQPAVEIAG)  va ueTaBAGAANovTal ypriyopa (TT.X. METEWP. TTaAippola i avaoTpopa

01001006 uEVO UDPAUAIKO GAua — surge or bore).



A.5.4. MeETaBaAAOUEVN BN OHOIGHOPPN POIY | o s Hxer Pt

A.5. MovtéAa 1-D Powv pe EE

2TOOIOKA HETABAAAOMEVN N OMOIOMOP®N PO

AUO onuAVTIKA XapOKTNPIOTIKA oTrolaodnTroTe 1-D por¢ avoixtou KavaAiou €ival To Kavoviko Babog, y,, Kal To
Kpioipyo Baog, vy..

To kavovikd BABog avTioToixei 0To PABOG TOU VEPOU UTTO OPOIOUOPYPES OUVONKEG PONG KAl UTTOPEI va eKTIUNOEI

XpnoigotroiwvTag TNV e€iowon Manning 1 Chezy: Water free surface
- e
Q 1,. 4l T~
_x_Ttpwqn —
= A 0 H-l- 5-:- — - - L’![__'f.%}.’g tde Jjp,

N —
U= li"-“.'."l.' Hhh-:- H
Chanpe) bed
otrou Ry, €ival n udpauAiki akTiva, S, €ival kal n KAion I_l s,
XY —
TOU TTUBUEVQ, Kal n kai C, gival oI GUVTEAEDTEG TPIRNAG o | lerence datum

Tou Manning kai Tou Chezy, avTioToixa.

""--\|4— T ,—-

EmiiTA€ov, n udpauAIKn akTiva eEKQPACETAI WG H'—.

w

o1ToU A €ival TO eRadOV diaToung pong kai P, givai

N Uypr) TTEPINETPOG TTOU OPICETAI WG N OPIaKn OIETTIQAVEIQ

vepou-aTepeoU (Eikova). (b)

Figure 5.2 Schematic illustration of open channel characteristics. (a) Longinudinal view
and (b) cross-sectional area.




A.5.4. METOBOAAb“Evn I"Irl OI'IOI6I'IOP(pn pOI',] Ap1BunTikéc MéBodor Peuot/vikig

A.5. MovtéAa 1-D Powv pe EE

2TOOIOKA HETABAAAOMEVN N OMOIOMOP®N PO

Mpétel va onueiwdei 611 0TIg EGlowoeig n kAion Tou TTuBpéva (S,) XPNOIYOTIOIEITAI YIa TNV EKTIUNON TOU KAVOVIKOU
Baboug, dnAadr TNG ouolduopPPNnG PONG. Na Pn opoIdpopP@n Por, Ba TTPETTEI va XPNOIKOTTOIEITAI N EVEPYEIOKN
KAion i KAion TNG ypapung evépyelag (S,). Water free surface

=

- E‘ !
] il S¥Erade i,

Ma pia reploxr d1IaToNNS aubaipeTou oXAHATOG,

—— -

--_"--—._______uil-'ng [
—

TO Kpio1po BABOG (y,) utroAoyideTal atrd TNV £6icwon

QT _

gA~

1

otTou Q €ival n Tapoxr PoNG (TT.X. EKPONG) Kal

T 10 TTAQTOG ETTIPAVEIAKAG PONG.

i
{a)

H eCiowon €ival pia yeVIKEUPEVN EKQPaon A

1]
TOU apl1Buou Froude TTOU QVUWPWVETAI OTN Pu

deuTEPN dUVON.

Ma opBoywvia kavaAla, n gicwon PTTOPEI va |

y, =3
atrAotroin®ei kai va AuBei yia 1o Kpioiyo BaBog (y.) ‘\I o
OTTOU g €ival n avnyuévn TTapoxn pong ava b)
povada TTAGTouG. Figure 5.2 Schematic illustration of open channel characteristics. (a) Longitudinal view

and (b) cross-sectional area.
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MéBodog Newton-Raphson

Aedopévou 0TI TOOO TO Y, 600 Kal TO Y. EPTTAEKOVTAI OIWTINPEA OTIG Eglowaoelg, ol AUoeIg yttopouv va AngBouv

TTOAU OTTOTEAEOUATIKA XPNOIUOTIOIWVTAC €vav apIBUNTIKG €TTAVAANTITIKO aAyOpIOuo OTTwG n uEBodog Newton-

Raphson. Oswpwvtag €va kavaAdl Tpatrefoeidoug oxApatog (Eikdva), o1 €CIOWOEIS TTOU TTEPIYPAPOUV T

YEWMETPIKA XAPAKTNPIOTIKA TOU €ival ol €EAG:

A =(b+ my)y
3
P =b+2yy1+m"

T=b+2my

AUTEG 01 ECI0WOEIG UTTOPOUV ETTIONG va XPNOIKOoTToINBouV
yia opBoywvia kavaAia (m=0) r} yia Tpiywvika (b=0).
O ouvdUAO OGS TWV ECICWOEWY 00NYEi 0TV akOAouon

dppnTn pn ypapuikf ouvaptnon, fn(y,),
yld TO KAVOVIKO BAB0G:

‘—--.\}4— T ,—.

5
l

) S [(b+my )y
1_I_”I:'.I-III —_ *" |'|. A TS

-Q

23
b+2y +1+m?’ ]

The first derivative of the function Equation 5.10 reads

dfﬂi}’r] . ,,_.'E . 3 4 / 31
d}rn — = f['l '-}rn]= T[lh +n]}rn]}rn:| I:[_j*u I + M |

5 b+ 2Zmy_ }
N :

) f 1
3 b+ 2y v1+m* )™
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A.5.4. MeTaBaAAOpEvn un OHOIOHOPMPN poN

MéBodog Newton-Raphson
Opoiwg, 0 oUVOUAOUOG TWV ECICWOEWY 0BNYEI TNV AKOAOUBN AGpPNTN PN YPOUUIKN ouvaptnon, fc(y,), yia 1o

Kpioino B&Bo¢ Kal TV TTPWTN TOU TTApAYwWYO:

. T —
b+my )y I Q --\P_ :

fc(v,) —_—— —
Jb+2my, VE
dicy_) . (b+ my_)y S .
—=fC'(y_)=—m —~—= | 3+ —Jl(b+my_)y_]Jb+2Zmy_)
dy. Vel b+ 2my_ }!1"'[ Yel¥el Vel

MOAIG KaBopIoTOUV 01 CUVAPTACEIG KAl OI TTAPAYWYOl,

0 aAyop1Buog eravaAnTrTikig Auong Newton-Raphson ptropei va eQapuooTEi wg
f(y'™)

k] II

}_-:L:'l'-' —_ ]rr'.';.'_ — .
.III.IL.-.
LJ
ZEKIVWVTAG PE MIa TTOAU pIKpr) apxIKnA TIFA yia 1o Y(0), o aAyopiBuog ouykAivel TTOAU ypriyopa oTn AUON E€iTE yia TO
yn €iTe yia 10 yc. H eKkTipnon Tou Kavovikou Kal Kpiolyou BABoug cival TTOAU ONUAVTIKR YIQ TNV TAgIVOUNoN Twv

TTPOIA TNG ETTIPAVEIAG TOU VEPOU VI OTABEPES OTADIOKA METABAAANOUEVES POEG.




A.5.4. METOBOMé“Evn un OI'IOI6I'IOP‘P“ pOI!l Ap1OunTikéc MéBodor PeuoT/vikng

A.5. MovtéAa 1-D Powv pe EE

Mpo@iA emi@aveiag vepou
To ouvoAiké evepyelakd (UOPAUAIKO) @opTio, H, o€ OTToIodATTOTE OnuEio Tou KavaAiou eival To dBpoiopa NG

KIVNTIKAG EVEPYEIQG, TNG DUVAUIKAG TTIECOUETPIKAG EVEPYEIOG KAl TNG OUVAUIKAG evépyelag avuywong (Eikova):

Q@ p., @

= - +I=——"+V+E oo
20A ¥ 29’ (5.15)

By taking the derivative of Equation 5.15 with respect to x it leads to

dH=_ Q; dﬂ+£+£=_(f1—£+£+£ 516
dx gA” dx  dx  dx A’ dx dx  dx .18

MeTd TnVv avrikatdoTtaon Tng €VEPYEIOKAG KAioNg, TG KAiong Tng KAivng kail Tou apiBuou Froude, kai pe

avadIATagn, TTPOKUTITEI I OUVABNG KN YPAPHIKA dIaQOopPIKN £EI0WON YIa TO TTPOPIA EAEUBEPNG ETTIPAVEIQG:

dy 5,-5,
dx 1-F
XpnolgoTrolwvtag TNV egiowaon Manning yia Tnv evepyelokn KAion, S,, 10 BAB0G PONG, Y, TTEPIEXETAI HE APPNTO
TPOTIO OTIG ETAPBANTEG A, P, ka1 T. _ e
d._'!r' So—nQ ATD.H
dx QT
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Mpo@iA emi@aveiag vepou
Ma TN Auon TG E€icwong Ba mTpétmel va TTapExovTal ol KATAAANAEC OpPIOKEC CUVOAKES O€ KATTOIO TUNMA EAEYXOU
(ppayua, eAeuBepn ekpory K.ATL). Avaloya pe Tn oxéon Twv duo Babwv — kavovikou BdaBoug, y, Kal Kpiolgou

BaBoug, y. — Ta KavaAia TagivopouvTal WG EENG: _

) Mild slope channels (M): v_ < v,

Steep slope channels (S): v_ > v,

Critical slope channels (C): v. =y,

EmA£ov, XpNOIHOTIOIVTAG WG KPITAPIO TNV KAIGN, €ival 6U0 aKOUN KATNYOPIES: Horizontal slope channel (H): S, = 0
Adverse slope channel (A): 5, < 0

ECaipoupéviv Twv EIBIKWYV TTEPITITWOEWYV, Ol OUO KATNYOPIEG TTPAKTIKOU £VOIAQPEPOVTOS Eival TO KAVAAIQ ATTIOG KAl
atroTouNG KAiong. EmimTAéov, Ta TTPOQIA ETTIQAVEIQG KATNYOPIOTTOIOUVTAl YE BAon Tn B€on TNG ETMIQAVEIQG TOU
VEPOU O€ OXEON MUE TA KAVOVIKA Kal Kpiolua Badn pong wg €Eng: M1 curve: y > y, > ¥.
M2 curve: v, > v <y,

M3curve:v, <v. <v

Slcurve: y > y_ > v,

S2curve: y. >y >V,

Sicurve:y. >v,>¥

Oa TrpétTel va AneBei uttdwn OTI YIA UTTOKPIOIMEG POEC (KAUTTUAEG M1, M2 kai S1) 1O TUAMO €AEyxou (OpPIOKN)
OuVvONKnN) €ival Katavtn, €TOPEVWGS N AUCN TTPOXWPA avavtn, VW YIA UTTEPKPICIKNES POEC (KAUTTUAEG M3, S2 Kail

S3), 10 TUAPA eAEyXOoU gival avAavTn Kal N AUon TTpOoXwPA KATAvTn.
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Mpo@iA emi@aveiag vepou

Oa TpétTel va AneBei uttdwn OTI YIa UTTOKPIOIMEG POEC (KAUTTUAEG M1, M2 kai S1) 10 TUAMO €Aéyxou (OpPIOKN
OouVvONKn) eival KatdvTn, €TOMEVWCS N AUCN TTPOXWEA avavtn, VW YIA UTTEPKPICINES POEC (KAUTTUAEG M3, S2 Kail
S3), To THAMA EAEyXOU gival avavTn Kal N AUon TTPOXWEA KATAVTN.

O 1o gupéwg XPNOIKMOTTOIOUPEVOG aAyopIBuog Auong yia Tnv Egiowon eivar n péBodog TuTTIKWV BnuaTwy.
QoT1600, aANol eTTavaAnTITIKOi aAyoplBuol yia cuvnBiopéveg dla@opikeEg egiowoelg (ODE) ptropouv etTiong va
eQappooTouyv. lNa TNV TEPITITWON KavaAliwyv Pe oTabepn em@aveia diatoung, n 2" 1a¢ng pEBodog Runge-Kutta

MTTOPEI VA XPNOIKOTTOINBEI ATTOTEAECHATIKA WG €ENGC. ZEKIVWOVTAG aTTo Tn dlatopr €Aéyxou, n TIPN yia Tnv E¢icwon

uTToAoyideTal WG: [ pw ]

[ P
5 _H_Q_l, CE
f(y,) = — =4
' QY T
- —
g LAY

=N

MeTa TNV €1MIAOY €VOG XWPIKOU UTTOAOYIOTIKOU BriMaTog AX, MIQ YEITOVIKH TIPA yia TO BAB0OG Tou vepou (avavtn n

KATAVTN) UTTOAOYICETAI WG

- |
=¥ = Hv A
Yisy T-*."'l ¥i)ax

21N ouvéxela emavutroAoyifetal n ouvdprtnon f(y,+1) kai kataxwpeital pia diopBwpuévn Tiun yia 10 BA60G vepou

TOU OITTAQVOU TUANATOG WG e
Yier = ¥i + 1Y JAX

O aAyopiBuog ouveyilel emBAANOVTAG TOV EAEYXO: PEXPI 1Y, —YiI<€, OTTOU € €ival £vag TTPOKABOPIOUEVOG PIKPOG

apIOuOC.
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BaoIKéG EE1I0WOEIG

O1 povodidoTtateg olovei opIlOVTIEG POEC O€ aOTABr] KATAOTAON MITOPOUV va TTEPIYPAPOUV WG TTPOC TN MEON
TaxuTnTa, u(x,t) n Tnv Tapoxn eong, Q(x,t) kal To BABog Tou vepou, y(X,t ), ) To euBaddv TnS diatoung, A(x,t). Ol
QU0 €CI0WOEIG TTOU DIETTOUV TO PAIVOUEVO Baaifovtal OTIG apxES TNG dIaTAPNONG TNG HAJAG KAl TNG ICOPPOTTIAG TNG
OPMNG YPAUMEVEG KATA PAKOG TOU AZOVA TOU KAVAAIOU, OTAV TTPAYUOTIKOTNTA KATA PAKOG TNG KATEUBUVONG pong
(eAagppwg artrokAivovtag atrd Tnv opIfovTia, dedOPEVOU OTI N KAIoN Tou KavaAiou gival ouvBwg TG Tagng Tou 1%)

(ZkapAdartog 1996a). H e¢iowon diathpnong (CUVEXEIag) Halag (r} Oykou) ypAQETal WG A 90Q

JEE— +
dt X e
. . . . . . . . . dy 1dQ q
O1TOoU (), €ival n TTAeUpIKn el0pon. [Na éva opBoywvio KavaAl n §icwaon ypAPETal wg * BB
¥ (s
Water free surface
- _Et_ .
= _--'—--__ ™ '
=, T
— - T
— = -
——| { =
; =
T e =




A. 5. 5. M n I_|6V| I_' n poﬁ GVOIXTOL" avaOl" Ap1BunTikéc MéBodor PeuoT/viKkig

A.5. MovtéAa 1-D Powv pe EE

BaoIKéG EE1I0WOEIG
H eiowon ekppddlel Tnv €EENIEN TNS avuywwong TG €AeUBepng emmipaveiag (i TG dlakupavong Tou Bdadoug) wg
TTPOG TN OIAPOPG YETAEU TWV EICEPXOUEVWYV KOl EEEPXOPEVWV TTAPOXWYV HECW TOU OTTEIPOCTOU XWPOU EAEYXOU TTOU

e¢eTaloupe (N atrdéoTAON TOU PAKOUG TOU KAVOAIOU = OX).

Ma 1N diaTuTTwon NG £€icwaong dlaThPNoNG TNG OpMNS (I00PPOTTIA TTOOOTNTAG Kivnong), 0 2°¢ vOuog Tou Newton
eQapuoletal Aaupavovrag uttown (Eikova):

* O1 duvapuelg uUdPOCTATIKAG TTiEONG OPOUV OTIG BUO TTAEUPEGS (AVAVTN KAl KATAVTN) TOU XWPEOU EAEYXOU

* H ouviotwoa Tou Bapoug Tou vepou (W,) EVTOG TOU OYKOU €AEyXOU KATA PNKOG TNG KATEUBuUvONg PoNg Eeival
TTAPAAANAN TTPOG TOV TTUBUEVA

* To dBpoiopa TV KATAVEPNUEVWY OUVAHEWV TPIRNG (T,) OTN BPEYHEVN TTEPIUETPO TOU KAVAAIOU

Water free surface
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BaoIKéG EE1I0WOEIG n o ay

— +l—=——+pgl5 =5
ot Dax | Bgx BeT
. dy 1 al
where S, is the slope of the channel bed and §_ = Yo s the slope of the _—} + ——2 =
| | 2R, ot B ox
energy grade line, a function of the wall friction t,. By using the Chezy for-
mula {Equation 5.3) for the wall friction, the operational form for S, becomes
i u’ L du ady - .
5‘3 = I:'.lR l:'\"—"l'-]-l - = _-EII-_]r + -\..E:-BI:- - BI.'II
Cae dt dx

MNa opBoywvia kavaAia, A=B-y kai av 1o TTAGTOog ToU KavaAiou gival TTOAU PEYAAUTEPO atTo To BABog (6TTwG OTN
YEWWETPIa TNG dlaTouNG TToTapou), Ry=y. MNa q,=0 kai TTapaBAETTOVIAG TOUG PN YPAUMIKOUG OPOUG, TIG ECIOWOEIG

TTOU QIETTOUV YPAPovTal WG Avw JeCIA.

2TNV TTEPITITWON TNG OTABEPNG PONG, N €CiIoCWON CUVEXEIAG PEIWVETAI 0 Q=0TaBepA Kal N €EICWON 100PPOTTIOG

TTaipVel TN Jopen uﬂ+gﬂi= 2(s, —5,)
ax “ax 7

TTOU PETA aTTO avTikaTtaoTaon Tou u = Q/A odnyei a1o TTPoiA eTipaveiag. H duvatotnta EQapPoyns TNG aoTaboug
MOPO®NG €ival TTOAU PEYAAN, KaBwg TTepIypd@el Tn dIAdoon €vog PeATABATIKOU KUPATOG TTANUMUPAG KATA PAKOG

EVOG QUOIKOU PEUPATOG (TT.X. TTOTAPOU) i} KATA UAKOG €VOC TEXVNTOU KAVAAIOU (TT.X. KAVAAI aTTOOTPAYYIONG).
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A.5.5. Mn yoviun pon avoiXTou aywyou

BaoIKéG EE1I0WOEIG

Ma €va opBoywvio KavaAl yetaBAnToU TTAGTOUG, TO YPOUMIKO HOVTEAO O1ddoong TTANUMUPAC ATTOTEAEITAI ATTO TIG
OUO YPAMNMIKEC UTTEPPOAIKEC £€I0WOEIC 1S TALNG, TN OXEON TTAPOXNG PONGC Kal TIC ATTAPAITNTEC OUVBRKES (dnAadN
QpPXIKN KAl OpIakf ouvenkn). 'LE - Fj-j-.' —uA
Ma TIG apXIKEG OUVONKEG, O TIHEG TwV U(X,t=0) kai y(X,t=0) Ba TTpétrel va TTapExovTal yia OAOKANPO 10 TTEdIO TNG
AUONG. Z& TTEPITITWON APXIKA «OTEYVOU TTUBUEVAY, Ol APXIKEG OUVONRKES ypagovTal wg u(X,t=0)=0 kai y(x,t=0)=0.
Ma uTToKPIoINES POEC Ba TTPETTEl va TTPORAETTOVTAI OPIAKEG OUVONKES KAl yia TO avAvTn Kal TO KATavtn Akpo Tou
KavaAlou. [a To avavtn GKPOo TTAPEXETAI TO UDPOYPAPNUA TTAPOXNG EI0EPXOMEVNG TTANUMUPag Q(x=0,t). [evikd, To
udpPOYPAPNUA TTAPOXNG TTEPIYPAPETAI WG MIA XPOVOOEIpA JIOKPITAG TIMAG TIHWV TNG Q ME XpovikG didocTnua
TTaparipnong ot (TTpoooxr oTnv KAIJOKA TOU QAIVOUEVOU: TT.X. YIA TO XPOVIKO dIA0TNNA, Ol WPIAIEG TINEG PTTOPEI

VA ETTAPKOUV YIa £Va OUPBAV TTANPUUPAG TTOU OIOPKET TTEPICOOTEPO ATTO Wi NUEPQ).

2TIG TTEPICOOTEPES TTEPITITWOEIG, TO dIACTNUA TTapatripnong ot €ivalr dIa@opPEeTIKG aTTO TO UTTOAOYIOTIKO XPOVIKO
Briua dt. MNa 10 KATAvTn AKPo OpIO, €iTe PTTOPEI va diatnpenBei Eéva oTtaBepd PABOG vepou (TT.X. EKPON O€ £va TTOAU
MEYAAO uddTIVO OwpQ) €iTe N pory YTToPEi va 0dnynBei o€ éva Kpioluo KaBeoTwg pong (T1.X. EAeUBePN ekpon) €101
WOTE VA UNV PTTOPOUV va ETTIOTPEWOUV AVOKAWMEVA «OAMOTA» PONG TTPOG TNV avAavTn kateubuvon. H mTpwrn
ouVvONKnN €ival TOoo atrAr) 600 y(X=L,t)=Y=0T1aBepr] ka1 N deUTEPN EXEI TN HOPYN MIAG (KPIOIKNNG) OXEONG METALU TOU

QT _

1

BAaBoug por¢ oTnV TEAEUTAIa ATTOOTACH KAl TG EKPONG, TT.X. 1
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Ap1BuNTIKA £TTiAUCn

Metd Tn dlakpitotroinon Tou TTediou TNG AUoNG, n aApIBUNTIKA €TTIAUCN TOU OUCTAMOTOC TWV €CICWOEWV TTOU
d1ETTouV TO TTPORANUA porg o€ 1-D kavaAl (avoixté aywyod) yivetal néow evog oTaupoeidoUs Kavapou, TTapouoIou
ME QUTO TTOU XPENOIKOTIOIEITAIl YIA TO QAIVOUEVO TOU UOPAUAIKOU TTARyuaToG (Kplou) ae KAEIOTOUG aywyoug. ETol,
Eva pNTO OXNUA TIETTEPACHEVWY OIAPOPWY TTou Bacifetal o€ avavTl (avioUoEG 1 eUTTPOO0OIEG) dIAPOPES YIa TIG

XPOVIKEG TTAPAYWYOUG KAl KEVTPIKEG DIAPOPES YIA TIG XWPIKES TTAPAYWYOUG 0dNYEi OTIG OAYERPIKESG ECIOWOEIG OTO

O'r”JEiO (i,n): ,II_,:'i—I — " ) {E-HH _ ‘Lzﬁ
At B.+B, Ax
o+l n o+l n+l [ 2™ a” \
um  —1u Y. — Yo . = I
—=_E—+E h” — — — J
At Ax L Gy v
| ) 1,-'"_: +},n+f
MR, L
QI i i 7]

Ma va diatnpnBei n apBunTik €uoTdbela TNG Auong, 10 KPITAPIo Courant-Friedrichs-Lewy CFL Ttrpétrel va
IKQVOTTOIEITAI Ava TTA0a OTIYMN. H oplakr) ouvlrkn avavrn givai 1o udpoypagnua eiopong Q;,(x=0,t), kar n Kkatavrn
ouvOnkn opieTal atd pia oxEon eAeUBepng pong: Q,,=CBy>.

E¢étaon kwdika oto BipAio Koutitas C.G., Scarlatos P.D. (2016). Computational Modelling in Hydraulic and
Coastal Engineering. CRC Press, Taylor & Francis Group Ke@daAaio 5, Example 5.2
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