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Kataotpo

bEg

H kataotpodn dev tavtiletol pe 1o pavopevo f to cupPfav nou
QTOTEAEL TO EVOUOUA TNG

H kataotpodn npokaAeital otav n ekdnAwon evog emikivbuvou
oupBavrtocg N palvopeEvou cuvuTtapEeL e cuVONKeG eumabeLag Kot
TPWTOTNTOC TNC KOWWVILOE KBWCE KAl LLE TNV AVETIOPKN LKOVOTNTA
QUTNC VOL LETPLACEL TLG EVOEXOUEVEC ETILITTWOELG KOlL VAL avoKAUPEL aro
OQUTEC

OL BepeAlwdelg attieg mou umoBaAmouv pla kataotpodn urmtoBookouv
TIoAU TIpLV autn CUMBEL Kal, KATA Kavova, cUVEXL{OUV Kall LLETA ATtO
QUTAV va KAAALEPYOUV TIC CUVONRKEC yLa pLo VEQ KaTaoTtpodn

O opoc duokn kataotpodn (natural disaster) xpnolpomnoteitat
ouvnOwc pokeLpEVOU va avadepBol e oe pLa kataotpodn, Evavoua
NG omolag eival Eva akpoaio dpuokod dawvopevo N kivbuvocg (Kelman,
2010)
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H ¢aon tng mpoAnying-
TpooTaoLaG
(prevention-mitigation)
H ddon etolpuotntog
(preparedness)
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QTIOKPLONG
H neplodoc avakap ns-. .
aVaoUYKPOTNONG Feyovég

KadoyAou 2020, SumwuaTIiKA

Anokardaraon

O KUKAOC TNC
kataotpodnc,
Alexander 2000

ModAnyn

Mpo Tou
eyovoTog

NpoeToipaoia

lMpoeroipaaia

Amoxpion

H kataotpodn, bev
amoTteAEL pLa amoKALoN
OUTtO TLC KAVOVLKEC
AELTOUPYLEC TWV
avOpWTWV Kal TLG
amodACEL TIOU
AappBavovtal yla autoug



H ocuyxpovn avtiAnyn yLa tTnv aVILLETWLON TWV
Pduokwv Katactpopwyv

Mnyn n Kard_otaor] TIou
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Duokec KataoTtpodEC oTNV
EAAGSa kot MANUUUPEC

OL dUOLKEC KOTAOTPOPEC
oToV EAAASLKO XWpPo
amoteAoUV tTa cupPBavta pe
TO UEYAAUTEPO KOOTOC
(kOoWwVLKO, TLEPLBAAAOVTLKO,
OLKOVOLLKO)

1980-2018: 156 Bavatol o€
56 MANUUUPLKA ETIELCOSLA

Ot urtoAoLteC GUOLKEC Quotkés Ygnhé
kotaoTpodEG cuUBAAAOUV SRR Beppokpaoieg

otn ekdNAwaon MANUUOPpWY
Kivbuvoc mAnpuupag

TpwTtoTNTA EVaVTL
TANUULPAG
MANUUUPLKA
Ertikivduvotnta

e Altia mAnupupac:
Quokd palvopeva tou
dev yivetal va eAeyxBouv



Aitial KoL TTOPOALYOVTEC
NANUUUPOG
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Apeoeg
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©dvatog

TPOUHATIONOC

EykAwBLopog

KataotpodEg ota ktipla

Kataotpodeg ota péoa petadopadg

Kataotpod£Eg ota TeEXVIKA £pyal

Kataotpodeg oto 0dwko Siktuo

Kataotpod€G 0To CUCTHUATA EMIKOVWVLOG

KATAOTPOdN YEWPYLKWY EKTACEWV KoL

KOAALEPYELWV

SaBpwon edadwv

EUpEDEC
Emuttwo
ELC

HOAUVOELC TWV LOATIVWV
OUOTNHATWV

nielva kot Aotpoug

HOVLUN N TapoSIKA
QTIOLAKPUVO KATOLKWV
TIUPKAYLEC AOYW
BPOXUKUKAWHUATWY OTO
RUSHS PAGITOPBBTBARY Ko

Helwon BlomolkAoTnTaC



Y€ TIOAAG LEPN TOU KOGHOU, OL TTANUUUPEG artoTeAOUV cbouvoueva
TOL oTtola ou uBaLvouv o€ eTnola Bfaon kat Bswpeital OTL Exouv
TOAAEC BeTIKEC TTUXEC OLOTL CUMBAAAOUV OTNV YOVILOTNTA TWV
ebadouc kal kata cuvemela Bewpouvtal wpeAa (Moss &
Monstadt, 2008).

O avTiKTUMoC TwV MANMUUPWYV OTNV YEWpPYLa e€apTaTal KUpLWE aro
TOV KUKAO TwV KaAALepyeLlwv, SnAadn tnv ¢acn avamtuéng Toug,
aAAQ KOl ATTO TAL TOTIOYPOAPLKA XOPOLKTNPLOTIKA TNE TIEPLOXNG.

OL MANUUUPEC OUWCE LETATPETIOVTOL OE KATAOTPODEC OTAV
ocupBaivouv oe aouvnBLoTN EKTAON KAl Evtaon, o€ Wlaitepa
VEWYpAPLKA CNUELD KOl LE ATtpOOodOKNTO TPOTIO, LE ATIOTEAECLLA VAL
uTrtepBaivetol N LkavoTnNTa TNE MANTIOEVNC KOLVWVLOC VO
avtanokplBel oto ev Aoyw doavopevo.



* OLBaButepec attiec TWV MANUUUPWV
(Bpoxomtwon kat otaBun tnc Balacoac) ival
duoLka patvopeva ta omola OEV UTOPOUV
oTNV npayuatikotnta va eAeyxBouv.

* 00TOO0O0, €0V Uia BpoxOmMTWON MPOKAAECEL
(NULEC AOyw ANV POC, EEQPTATOL OE LEYAAO
BaOpo OxL Lovo amo GuoLKOUC TIAPAYOVTEC
(Ward & Robinson, 2000) aAAd kol aro
avBpwmoyeveic (Smith & Ward, 1998).



BaolKEC EVVOLEC

Kivbuvoc: pia katdotaon mou pmopel va nipokaAécetl BAAPBN og duoko N
TPOTIOTIOLNUEVO cUOTNHA

TpwtotNTA EVaVTL n}\nuuupaq (Flood Vulnerablllty) elvall o BaBuoc
ETILOEKTLKOTNTAG ) TO TTOCO €lvall EVAAWTO Eval CUCTNHA TOU PUGLKOU N
avepwnovevouq nepParlovrtog og Evav kivbuvo n)\nuuupaq, Kaewq ETLONG
ocuudwva pe toug Wisner et al., 2004 kal TNG LKOVOTNTAG TOU CUCTAMATOC QLUTOU
va TIPOPBAEYPEL, val OVTILETWTILOEL, va avakapPEL KoL va avTloTaBel oTLg
ETUMTWOELG plog Kataotpodnc.

AtaklvbUveuon: o MPAYUATIKOC KivOuvocg yla Eva cUOTNA TTOU TIPOKUTITEL UE BAon
Tov Kivduvo, Tnv TpwtotnTa

06 rwta2007/60/EC

Meilwon tng dLakvdUveU NG, EMOPEVWE TWV CUVETIELWVY O0TNV avBpwrtvn vyeia kat {wn, To
TePLBAANOV, TNV TTOALTLOTIKA KANPOVOULA, OLKOVOLKN §paoTnpLOTNTA, KOL YEVIKOTEPN
urtodoun.

—  Xaptec kvduvou: Badn kot TaxVTNTEC PONC

—  Xdptn tpwrtotntag: =f(dpaoctnplotntwyv)->kataypadn dpactnplotnTwy
—  Xaptng dtakwvduveuong

...0€ Aekavn amopponc (kAlpaka)



TUTTOL TTANMUUP WV

oL TTOTALEC TTANUUUPEC (river floods)

Ol TP AKTLEC MANUMUPEC (coastal flooding)

ol MANUHUPpEC katakAlong N amo Bpoxn (pluvial floods)
Ol A0TLKEC MANUUUpEC (urban floods)

Ol TTANMHUUPEC TOU ATOXETEUTLKOU OLKTUOU (sewer
flooding)

ol TANUUUPEC UTIOYELWV LOATWV 1 LOpodOpPOU
opilovta (groundwater flooding)

oL aldpvidlec n otyptaiec mAnpupupec (flash
floods)(Kourgialas & Karatzas, 2016).



MotapLec TANUUUPEC

e O ektevelg, peyaAnc SLapkeLlac MANUUUPEC
xapoKktnpel{ouv TNV MANUUUPA TIEPLOXWV UEYAANC
éKtacnq Ol OTIOLEC 6r|utoupvo()vrou oXeOOV MAVTOTE
arno Bpoxonrwostq ol onmeq Slapkouv usptkeq NUEPEC
N sBSouaéSeq, of3 auecn ouvaptnon Le Eval E(Sacboq TO
OTTOLO ElvVOL KOPECUEVO UOATIKWE OO npoveveotepn
xpovu<n daon (onmwc yla mapadeypa amno ?\Lwctuo
TTAYWV Kol XLOVLOU) To Tt?\eovemn Lot auToU Tou TUTIoU
AN uuupaq elval OTL ouyva EKSn)\wveraL LLE aPYO
pUOLO, omoTe divetal n 6uvarorr]ra NG EYyKALPNC
nPoeLdomolnong KoL TTPOETOLLAOLOG TOU UNXAVLIOUOU
QVTATIOKPLONC 0TO PALVOUEVO.



Tonog Mnuudpac EvBewtikéc Emuntioeig

MNotAapieg MANUUUPEG

NopAaKTieg MANLUUPEG

MANUUOPEG OpEVWV
XELMAPPWV

ALdpvidieg MANUUOPEG o
edrpePOUG XELHAPPOUG

NANUUOPEG IOV CUVEEOVTOL HE
1o UTtedadLKO vePO

NANUPUOPEG Atpuvwv

‘Evtovn Bpoxomtwon,
Bpoxomtwon Hakpag
Slapkeiag, Alwaotpo xloviou,
0L.OTOX(Ol OVTUTAN ULUUPLKWV

YPnAég maAippoleg,
Kotaly(lbeg, toouvau,
OUVOUOOUOC TWV TTAPATIAVW [LE
£€viovn Bpoxontwon

Katatyibeg, actabela
TPAVWY

I18laitepa évtovn
Bpoxomtwon

YPnAn otabun unedadikou
VEPOU, KOPEOHLOG
vSpodoépou opilovta

Taxeia abénon Twv

USATIKWV ATTOOEPATWY

‘Evtovn &uaBpwon,

MAnUUUPLKA USaT KOTAL
MAKOG MANHMUUPLKWV TIESLWV
(otaowa n péovra)

ZTACLLO TTANLHUPLKA DS ata
KOVTA OTNV OKTH, UTIoXWwpnon
™G aktig, upaApripnon tng
QYPOTLKIG YNG KOVTA OTO
TAPOAALAKO HETWTTO

Naomoppoég, €éviovn
SLaBpwon, opuNTIKA
TANLHUPLKA VS aTa Ko
UHETADEPOUEVO UAKO,
Snuioupyia aAAouBLakol
putudiov

OPUNTIKA
TMANUUUPLKA Udata TOAAEG
¢opég epmAoUTIOHEVA PUE

€6adKO UALKO, AaCTIOPPOES

ZTACLLO TANLHUPLKA DS ata
OTO TMANUHUPLKO TteSiO

ZTAoLLO TIANLHUPLKA USata
TMEPAV TG AKTAG




Awobdevon

@ @

2xnua 3.1: Ai6deuon diauéoou Tunuarog morapou amé v 6éon 1 orn 6éon 2.

Ydpoypagapa Ewwpong ()

Nopoxi I, @

Y&poypdgnua Exporic (Q)

Xpdvog, !
2xnua 3.2: Metaoxnuariopog Tou udpoypagruarog l0pors o udpoypaenua ekpors Adyw 1ng 8166euong.



TpwtotnIa

[ NoAvdidotatn Evvola
J Extipnon

L AAveBpikot deikteg ) moAukpltnplakr Bewpia



2UVLOTWOEC TNC TPWTOTNTOC

EKOEZH ‘ H kataypappevn eumnelpia (.. 8avatol avopwnwv n
KOWVWVLKO —oLKovouLKN katarnovnon) (Marshall et al.,
2010, Jun et al., 2013).

EYAIZOHZIA mmm) O Babuog mou éva cloTNHO EMNPEAETAL ATIO
Statapaxeg (Weis et al., 2016).

NMPOZAPMOZTIKH ) H duvatotnta evog GUCTHUATOC VO TTPOCAPUOOTEL
IKANOTHTA o0To $UOLKO Kivouvo Kal va SLleupUVEL To EUPOC TNG
pHetafAntotnTac mov pUmopel va avilpetwriost (Jun et
al., 2013).

(Spiliotis and Skoulikaris, 2021)



TpwtoTNTA
géaptatol ano to cuotnua, urtodoun aAAa Kol
Ao TLC AKOAOBOOULEVEC TIOALTIKEC

TpwTOoTNTA — MEYEDOC PAIVOUEVOU

OpYIKI]




Awakwvduvevon, R

* {R}={H}x{V} n{R}={H}x{V}x{C}

* H: kivbuvoc, miBavotnta ....0AAaleL pE
KALLATIKN aAAayn

e Vtpwtotnta, petafariopevo peyeboc
xapoktnpilel to cvotnua Y.M.

* C kootoc¢, n aAAo peyeboc e Baon TLC
XP.HLOVAOEC



ABeBaloTnTa




MeBobdoloyila

Nna dtadopec neprodouc enavadopac, T
YOpauALKn TtpoocopoLwon

Me Baon tnv emiAuon mpoodLopLlopog Tou
Ktvéuvou

Ektipnon tpwrtotntac (moAunAokotnta,
"devyoupe» amo tnv avotnpn VOPOUALKN.

>uvBeon twv dUo evvolwv



HAZARD CLASSIFICATION - FLOOD RISK-with respect of
the return period

* [Meplodol emavadopag
* ForT=5, 10, 20, 50, 100, 1000 and 10000




BaBoc-tayutnta-kivbuvoc

dx (v+0.5) BaBuog kvduvou Mepypadn

<0.75 XapnAo Mpocoxn

"Zwvn MANUUUPOG LE pNXA VEPA TTOU PEOUV N BabLd otactpa
vepa"

0.75-1.25 UETPLO Emukivéuvo yla el8LkEG katnyopleg (m.y. motdila)

"Kivéuvog: Zwvn mAnuuupag pe Babld i taxEwe peovra vepd"

1.25-2.5 ZNUOVTLIKO ETLKivOUVO yLa TOUG TTEPLOGOTEPOUG AvVOpWITOUG

"Kivbuvoc: {wvn mAnuuupag pe Padbld taxéwg péovra vepd”

>2.5 akpaio Kivdéuvog yla OAeg TLG Katnyopleg

* Evac mopaywv yLo T CUVTPLUMLO LTTOPEL VOl
npootebel yia d>0.25 m

Giupponi et al. (2015)



KeAl, 500500 m

Mivakag 5.2 : KAdoeig katdraing emxivduvotntag mAnpuipag

TayvtnTa porgv (m/sec)
BAGOZX d (m) v<0,5 05<v<20 2,0<v<4,0 v>4,0
d<0,2 VL VL VL L
02<d<0,5 07 (A M M
05<d<1,0 L M H H
1,0<d<1,5 M M H
1,5<d<2 H H
d>2
omov : VL:verylow (moAy xaunAn)
L : low (xapmAri) Kivbuvoc
M : medium (pétpia) EAA. OGI’]ViEC

H : high (vyman)
VH : very high (oA0 vyman)
e kGOe pa amd TG MEVTE KAGOELS EMKVSLUVOTNTAG TANUpUpaS, anodofnke évag Babuog
emppons (Score) oUppwva pe Tov akdAovbo mivaka :
Mivakag 5.3 : BaBpog emppon¢ emkivduvotnTag mAnupdpag

Eﬂll:lavm%“)t‘:‘tac peere

VL - oAU xapnAn 0.2
L - xapni 04
M - pérpra 0.6
H - umin 0.8



TpwtoTNTA

MNa v anotiunon tng uéyiotng mbavig enintwong and mAlvuuvpa Ex® o kaBe keAl aBpoilovrat:

— yla KaBe katnyopia enintwong ot SeIKTEC TwV ENl HEPOUC EMUTTWOEWV KATA TA QVWTEPW, TLX.
EKAS = X EKAS

— 0L BEIKTEC TWV KATNYOPLWYV EMMTTWONG yLa TOV MPOadLopLopd tng cuvoALKng ékBeong Tou KEALOU:

EK® = EKA® + EKO® + EkMNe" + ExMo*
H T aut elval xapaktnplotikn yia 1o kaBe keAl. Autd Ba npénet va anotunwbolv Ynd
anauteitat n untofoAr og évtunn popdr) o€ BepaTIKO XAPTN KE TN MAPAKATW XpwaTikr) Stafdt
TpwtotnTA
MBavi péytom Katnyopia kwéivou EAA. odnyieg

XapnAdg

T T

oAU

To e0pog twv KAGOEwvV NG Tpwrotntag (moAd xaunAr, xapnArn, pétpua, vgnAr, mMOAU uynAr),
kaBopiotnke Votepa and afloAdynon twv anoteAeopdtwy extipnong tou Kwdlivou nmou npoékupav
katd tnv epappoyri ota YA GRO1, 02, 03, 13 kat ta YA GR11 kat 12.



oUVOEOF

EnA(T)" = Ek® x BA(T)"

Ta napandvw Ba amotunwBolv ywa TG TPELS nmeptddoug enavadopdg os ¥

Awakivduveuon
risk
EAAN. 0bnyleg

ndLakolug XAPTeES Kat

avtiotoa oxfiuata (“AfloAdynon Emuttwoswv mMAnuulpag”) nov Ba evowpatwbolv ota napadotéa
TeOxn, HE TN napakdtw xpwpatki dtafdbuion. Oa anotunwvetat pévo n mAnpodopia mov adopd

oTNV NEPLOXN OV KATakAUIETaL € KABE OEVApLO.

MBavr enintwon

Katnyopia kwvdivou

oAU xapnAog
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St. Venant's 1D equations

: ou ou oh
Momentum: +tu—+g—+ g(_g ~s, ): 0
ot Oox ox .

.. oh oh ou
Continuity: 7, —+uT,—+A—=0
ox ox ox
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e Base flow T=100 years
Qmax at Therapio =1961 m3/s
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Dmax =2m
Hmax = 44,8m
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Tpeak = 45h
Tforecast =7d
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Partner P3-DUTH- Laboratory of Hydraulics -May2014

Flood Warning System Establishment in Arda River
Basin for Minimizing the Risk in the Cross Border Area

ARDAFORECAST - Contract 82.11.01/20.03.2012

Hmax = 50.5m = s ellS
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Tpeak = 38h =

Tforecast = é6d
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< - . — River cross-section e
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Amax Max inundation area, km2




| Qmax Therapio =592 m3/S
T=2vyrs
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Flood Warning System Establishment in Arda River
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ARDA
FORECAST
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Dmax=2,im
Hmax = 38,2m
Tpeak =37h

Vmax = 1,1y

Qmax Therapio — 2707 m3/5 SR v »
T= 1000 yrs e, e e

E . : Amax = 3,669sq.km
Vmax = 0,13m/s . ¥ i ; Tpeak = 250

Tforecast = 6d

A

Dmax = 1,2m

Hmax = 54,Im Furopaan Teerihor ol Conpeais Progranm
Tpeak = 230 2007-2013
Vmax=075m/s INVESTING IX QUR SUTLRE

Dmax = 5m
Hmax = 47.3m
Amax = 4 427sq.km
Tpeck = 90h
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Hazard to People Classification Ground at Kastanies Church ( ground elevation=

38.6 m) using Hazard Rating (HR=d x (v + 0.5) + DF)
max | 9. max HAZARD
WATER max
RETURN PERIOD T (years), | WATER | “2 " | v,max | 7% | RATING | Degree of
AND MAX Q (m3/s JAT | ELEVATION vELoary| -2 | HR=d* | Flood
CHURCH Factor
THERAPIO AT | oot | m/s oF) |V+05)+| Hazard
KASTANIES |~ T DF
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T=1OO ) QpeakTherapio=1961 39-8 1-2 0-8 1 2-56 Extreme
T=1000
39.9 1.3 1 1 2.95 | Extreme
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Figure 1. The vulnerability of a system (instial and unpeoved) as a
function of the magnitude of the phenomenon



2V0TOTIKO Tomog YPOVOG ABeparotnra
KvoOvVou
[kavotnto Amotpon) TopeELOOV YOUNAN
KATOPALOV nuidic
[kavotnta Meiwon dueca YOUNAN
OVTIUETDOTIONG (nuov
[kavotnta Avtidpaon dueca / Xopnin?
EMAVAPOPAG oTic (nuiég wEAAOV
[kavotnta [Tpocapuoyn HEAAOV VYN
(LEAAOVTIKNC) nuomv
gveMélog

Graaf, 2008



MBava pétpa (HepLka) ya tn peiwon tng

Ikavotnta katwdAiov (anoduyn Inpuwv)

Ikavotnta Inpiwv (peiwon Inpwwv)

Ikavotnta avakaudng (avtiépaon otig INKULEG)

Npoocappoyr) o€ LEANOVTIKEG CUVONKEG

TPWTOTNTAG OE MANUUUPO O OLOTIKEG TEPLOXEG
BeAtiwon avaywudatwy

BeAtiwon SLoXeTEUTNKEG LKAWVOTNTAC TTOTALOU
Yrnoyelol aywyol opuppiwv

BeAtiwon umdpyovtog SIKTUwv

KatdAAnAn xerion tng yng

Yywon Baotkng umtodoung

NopoBeTIkn xwpoTtaglkn MapEUPBaAOn O TIEPLOXEC
TIoU TANUUUpilouv

ONUOOLEC UTINPEDILEC KOl PO BELEC UTTOSOUNAG YLa
EVEPYELEC EKTAKTNG

Yninpeoleg ekkéEvwong kat dLaocwaong

IXESLO EKTAKTNG AVAYKNG KaL EyKalpn
npoeldomnoinon yla MANUUUPES

BeAtlwpévn emikowvwvia KlvdUVou GToUG KATOIKOUG
AZDAAIZH

Tapueia kataotpodwv

Anpoupyila 0pyavVWOoEWVY AVILUETWTILONG
TIANUUUPpWV

Avayg£vvnon tou neplBaiAovtog
AVOKOTAOKEUN KATECTPAUUEVWV XWPWV
Tapeio xpnuotodotnong

Anploupyila opyovioHwyY

Avdakapn avadnuioupyia meptBarlovtog (r.x.
enavadnuLoupyla udatopeupATWY)
AVOKOTAOKEUN KATECTPAUUEVWV XWPWV

OAOKANPWHEVOG XWPOTAELKOG OXESLACUOG UE TN
oupmnepiAnyn Tou MANUUUPLKOU KvdUvou

NEa povtéAa Kal TPOTOL ACTIKOTOLNoNG-VEE
TEXVOAOYLEG



Vulnerability

 Hazard=V*risk, if exist....
* e.g. Remote island without people, risk for people =0

* Area Vulnerability describes the characteristics of an area
of the floodplain that affect the chance of being exposed to
the flood hazard.

* more vulnerable in areas: low rise, single-storey buildings,
campsites and open floodplain areas compared with areas
of two-storey or high-rise buildings

* People Vulnerability describes the characteristics of the
people affected by flooding and their ability to respond to
ensure their own safety and that of their dependants
during a flood

(Defra, 2006)



For instance:

e (use of simple algebraic indices) The People
Vulnerability score (Y expressed as a percentage)
is simply:

Y = %residents suffering from long-term illness

+ %residents aged 75 or over

(Defra, 2006)

* Multicriteria composition of vulnerability based
on sensitivity-adaptive capacity-exposure criteria
(Skoulikaris et al., 2021 & Jun, K.-S.; Chung, E.-S.;
Kim, Y.-G.; Kim, Y, 2013)



Overview of vulnerability decreasing options for flood control
classified according to the four components of vulnerability

Possible measures to reduce flood
vulnerability of urban areas

Threshold capacity
(damage prevention)

1. The restoration of levees due to minor local
interventions is relatively easy, since typically
the local lowering of levee is a couple of
meters and the width of opening about 10 to
20 m (see bellow).

2. Increasing river capacity by remoning
vegetation and shrub from the river bed in
order to increase the river capacity

3. Better management of the existing three
dams which contol almost the total runoff in
order to reduce large flood discharges




Increasing threshold capacity

VOLUME, m3

VOLUME OF EARTHWORKS FOR LEVEES
RESTORATION TO AVOID OVERFLOWS

—o—VOLUME OF EARTHWORKS FOR LEFT(NORTH) LEVEE RESTORATION
—i—VOLUME OF EARTHWORKS FOR SOUTH (RIGHT) LEVEE RESTORATION

1000000

SRl il 7 il 8
s

10000

1000 /’

100

1 10 100 1000 10000
RETURN PERIOD, YEARS

VOLUME, m3

VOLUME OF EARTHWORKS FOR LEVEES
RESTORATION TO AVOID OVERFLOWS

=@—TOTAL VOLUME OF EARTHWORKS FOR BOTH LEVEES

1000000

100000

10000

1 10 100 1000
RETURN PERIOD, YEARS

10000




To protect the agricultural area from floods, levees have been constructed 40
years ago, to keep flood discharges up to 2000 m3/s between Arda levees,
from the Bulgarian _Greek frontier up to Greek-Turkey frontier (see bellow near
Kastanies village.
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However, running HEC-RAS for the routing of flood
hydrographs using recent in situ geodetic measurements
of the elevation of levees and the topography of Arda
cross section, revealed that the discharge capacity
between levees at various sites along the Greek part of
river Arda is much lower, e.g. at Kastanies is about 750
m3/s.

The basic reason for this are various interventions to

levees:

a) construction of Irish bridges along the river with
simultaneous action of lowering the elevation of levee
to lower the slope of the entrance to bridge

b) Arbitrary interventions to lower the elevation of levees
In order to enter the very wide section of Arda and take
sediments

c) Undetermined interventions and mistakes either in the

Aaciarmn Arim tha ~ArA~Aanctriicrtian AnfF Ilaviance



For example, for easy entrance to Irish bridge at Kastanies, it is
clear the lowering the elevation of levee about 1.0 - 1.5 m.
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So, the restoration of levees due to these minor local
Interventions is relatively easy, since typically the local lowering
of levee is a couple of meters and the width of openings about

10 to 20 m, and will increase considerably the THRESHOLD
CAPACITY.
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Overview of vulnerability decreasing options for flood control
classified according to the four components of vulnerability

Possible measures to reduce flood
vulnerability of urban areas

Coping capacity
(damage reduction)

1. Emergency plans and timely flood warning

Not only strengthening and
raising dikes, but also investing
in risk communication,
emergency plans... (Graaf,
20089)

2. Improved communication of risks to
inhabitants

3. Urban planning regulation for elevated
ajor infrastructures in suffering areas

4. Urban planning regulation for Flood proof
Infrastructure and buildings




Overview of vulnerability decreasing options for flood control
classified according to the four components of vulnerability

Possible measures to reduce flood
vulnerability of urban areas

Recovery capacity
(damage reaction)

1. Insurance

2. Disaster funds (national and european)

3. Forming flood relief organisations




Overview of vulnerability decreasing options for flood control
classified according to the four components of vulnerability

Possible measures to reduce flood
vulnerability of urban areas

Adaptive capacity
(damage
anticipation)

1.Integrating flood management and spatial
planning, especialy by operating the dams




