TMoAutexvikr) SxoAn

Turua foAimikwv Mnyavikwv
Epyaatiipio Yopoloyiaq kai YOpaudikwv Epywv

Maénpa: AIAXEIPIZH YAPOMETEPQPOAOITKQN KATAZTPOOQN

3 aareen : AlAYEipion Alakivouveuonc MNMAnuuUpac os
ouvOnNKeC KAIHATIKNG aAAaync

AvanA. Kaényntnc ®wTiog M. Mapng

IInyn:
[Hovayiowng TIPINOZ
Kabnynmg AII®



1. BAZIKEZ ENNOIEZ

2. OAOKAHPQMENDO TNAAIZIO ATIAXEIPIZHZ ATAKINAYNEYZH2

3. H ENMNIAPAZH THZ KAIMATIKHZ AAAATHZ

4. KAAEZ NPAKTIKEZ

5. H KATA2TAZH 2THN EAAAAA



o r““‘/—\‘w

1. BAZIKEZ ENNOIE2
Alakivouveuon (Pioko) kai Kiviuvoc

P

( Consequence

‘ Probability

L Distinction between the words "hazard” and "risk”




AIAKINAYNEYZH (PIZKO)

RISK = (probability) x (consequence)

U A large risk may arise because there is a high probability of a flood (say
every winter) with only modest conseguences.

L A /arge risk may arise because there is a very small probability of a
flood - such as 1/ 1000 per year - but with high consequences.

L However, in the perception of people, the consequences of events are
not only easier to grasp, but also more important than their probability.
The consequences are therefore given more weight in the
Jjudgment of risk. This means that lay people judge 100 fatalities with a
1/100 per year probability as being worse than 1 fatality every year.
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EnavarakTikoTnTa n aveskTikoTnTa (resilience)

H ikavoTnTa Tou KaBe ekTIBEPEVOU oTOIXEIOU (KTipIa, unodopec), kabwe kal TNS Kovwviag (NAnBuouocg) Kkal
dloiknong (Xwpa, Mepipepeia, Anpoc), va avtiotabouv oTov KivOuvo (HEIWPEVEC anwAEIEC) KAl va

avakauyouv o€ GUVTOUO XPOVIKO dIaoTnua.

duoikn
; KATAoTpoPpn
YynAn ; ’
L emm——— - A: pEYAAUTEPN avOEKTIKOTNTA
i 7
B

AnwAegiec A
——————— C : HIKPOTEPN AVOEKTIKOTNTA
Anodoon /
AsiToupyia
AnwAsiec B AnwAsiec A << AnwAeieg B
XapnAn Kavoviki kardaoracn AvTidpaon Avakapyn N£a “kavovikr kardoraon”

Xpovog
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' 2. OAOKAHPQMENO MAAIZIO
Aiaxeipiong Aiakivouveuonc NMAnpgupacg (Flood Risk Management)

Flood risk management

Risk analysis

Risk assessment Risk reduction

Hazard Vulnerability || Determination Risk Risk Fre-flood Flood event Post-flood
determination | | determination risk perception evalaution reduction reduction reduction
Frobability of Fotential FProbability of View Tolerability Permanent Temporal Temporal

recurrence, social, social, of risk held of risk (temporal) measures, measures,

magnitude economic economic and by a person weighing measures, regulatory regulatory,

and other and ecological ecological or group benefits and requlatory, instruments financial and
features (e g. damages damages reflecting costs financial and and communicative
water depth, || depending on || referringto a cultural and depending on communica- | [communicative| | instruments
flow velocity, value and flood hazard personal individual or tive instru- instruments to | | to deal with
duration) of susceptibility | |and depending| |values, as well collective ments to re- | (reduce the risk| | existing flood
flood events referring to a on the as experience perception duce nsk by || of an ongoing damages

flood hazard exposure and interest prevention/ flood event
preparedness




Alaxeipion Aiakivouveuonc MAnupUpag

Flood risk management

Risk analysis

Hazard
determination

Risk assessment

Risk reduction

Kivduvoc nAnppupac

'Eva QuUOIKO YEYOVOC, (PAIVOUEVO,
n avBpwnivn dpacTnpIiOTNTa Nou
eVOEXOUEVA MMOPEI VA NPOKAAEDEI
(nui1a. 'Evacg kivduvoc dev nNpokaAei
avaykaoTika {nuia
(FLOODsite, 2005)

MpoodiopIoHOG KIVOUVOU

[MoooTikonoinon TnG niéavoTnTag

Eupavionc, peyedoug kalr aAA\wv

XapakTNPIOTIKWV TNE NANUUUPAg
(YOpo-peTEWPOAOYIKN Npocouoiwon)
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MOavornTa Epgaviong NMAnpupupac —
MOavornTa Actoyxiac ‘Epywv MNMpooTaoiac

¢ Many areas are protected from flooding by embankments and other flood defenses. The
probability of flooding in such areas is more difficult to establish, as it is also a function of
the probability of the failure of the defenses (the embankments, dams, sea walls, dune
systems etc).

¢ For flooding to occur there has to be, firstly, a hazardous flood level, and then, secondly, a
failure of the defense. The probability of flooding behind the defense is a function of both
probabilities.




A&lomoTia ka1 Avroxn EvavTi d1apopwvVv AoTOXIWV

+* To calculate these probabilities we need to know about the
reliability (resistance minus the loading) and the strength of the
defenses for various failure modes.




XapTtng Kivduvou

Environment
Agency

Hazard Map

340000
e . A% T W
Shortdale  WILECAS IS, SRk 2
N, -lte.fo . )
m ghe 3&_, B Real 24
518 # £\
b )] LAstock
. 7 18
8 Y
§ lL!é?s
2 hilglosegate
"‘ '
: - oot H \\
aw 2
o 5 —
S
’ (3/ -\
O R o | Vﬂ‘
ntre
- g C
D == X :Wh
. it
it
h\ | Olll“l‘l.‘
8 & niv,
e & BelleVue +ﬂ_*- : S
g M ) v ou
4 ]
a o
\ =
* -l’ m"m “u DAL ey
< ] e'h‘vﬂ ) ! X
Ao
ewhouse Q ) = y \
m Scn ' Py ' ¢ )
Suttle Ho q; ; K ‘
v i 4O\ {Garlands
o a i}l C > 3
BhRe '
3/ (Works G S
N\ e 1 & V
' Cummersdal S
4 ymmersdd A 5\ 6 s

Legend
Hazard Rating
[_lo

[ Joioc-a7s
[ o76-1.25
I 1 2s- 250
[[J2e0-5.00
[1s10-1000
B 10.10 - 30.00

Hazard Rating (HR) =
d x (v + 0.5) + DF

Where:
d = Depth
v = Velocity
DF = Debris Factor

This map is reproduced from
the OS map by the

Environment Agency with the
permission of the Controller of
HM Stationary Office, @ Crown
Copyright. Unauthorised
reproduction infringes Crown
Copyright and may lead to
prosecution or civil proceadings:
Licence No: 100026380, 2006

Baboc Porc
TaxuTtnTa Ponc
Debris Factor

Hazard Rating



Atoxetpton Atakivouveuone FANIHueES | /

Flood risk management

Risk analysis Risk assessment Risk reduction
Hazard
determination

TpwtoTNTA TANUUUPOC

NpocdLOPLEGULOC TPWTOTNTOLC

Moootikomoinon kat aéloAoynon
TWV EVOEXOUEVWV KOLWVWVLKWY,
OLKOVOULKWYV KOl OLKOAOYIKWV {NHLWV
TOU MANUHUUPLKOU KlvdUvou.

XapaKTNPLOTIKO EVOC CUOCTHUOTOC
TIOU TtEPLYPAdEL TO EVOEXOUEVO VA
urtootel {nuieg (BAAPEC).
Mrmopel va oploBei oav o cuvbuaouog
gumaBelag kot THAc (alac).




Vulnerability /
potential damages
physical water . : i | no physical
contact - : . I water contact
1 1
tangible { intangible ‘ tangible | intangible ’ non-
monetary monetary
€.g.. - buildings - life - production - reduced compe-
- infrastructure - health losses (in and  titiveness
- crop, cattle - environment outside inun- - migration
- capital goods - unique goods dation area) - increased vul-
- consumer goods - art and - market nerability of
- e cultural discturbances economic actors

goods - loss of time

Tpwrétnra kar Znuiég /



ZnULEC-ATtwAELEC Aoyw MANUUUpWV

Aueoec ZnUIEG
Losses resulting from direct contact with flood water, to buildings and infrastructure

‘Eppeceg Znuiég
Losses resulting from the event but not from its direct impact, for example, transport disruption, business losses
that can’t be made up, losses of family income etc.

In both loss categories, there are two clear sub-categories of loss:

MeTproipeg (Tangible)
Loss of things that have a monetary (replacement) value, for example, buildings, livestock, infrastructure etc.

Mn-MeTpnoiueg
Loss of things that cannot be bought and sold, for example, lives and injuries, heritage items, memorabilia etc.



TANGIBLE TANGIBLE
DIRECT LOSSES INDIRECT LOSSES
l v
Donmge tox Lossof ar dsnption, to:
Rlltir@{tzlnﬂesj * Amnouihl prodicton
* Cotents » Indistmal production
. Iuﬁmmre{ezrm:hl:u@} * Commmicaioe (&g road, mail ad
* Crops and avinls teleconmications)
» Health care and educafion senaces
« Utlity supdies (e dectriity)

v

* Lot vahe added in mdistry * Inressed stress
* Increased traffic consestion and costs + Piyysical and peychological tramm
. Dsnmmfﬂmcfm:[;lmmtouuk + Inevesse n flocd redated 3uades
casng ‘Inod-on” effects + Inevesse mwater-bome diseases
Confamination of water applies * Incvegse mill health
* Food and other shortases + Inevegse m post-flood vt to doctars
* Increased costs of enErgncy sanvioss + Hostened andor moreased noortality
* Loss of moone
* Incressed hosehold costs l
« Homelesmness
* Loss af livelihoods
* Total less of possesgas (Le umaed)
» Blighted fimlies

+ Loat conmumities whers conmuaties are
trokenup

Katnyoplomoinon Znpiwv
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S Spatial distribution of flood depth

A R.LE
(Crop L +
(Bult-up area)

Spatial distribution of Propesties

Spatial overlap analysis

Category Flood Depth
1 2 3
n.B1 | A B By | B
! R |8 ] 8|4
I 163.] ﬂ.! .'8!.3
B Biy | Bz | Bes

Spatial overlap result\_ /" Flood depth damage data

A L

R

Flood Damage (D)

| | | l
D]_ D'?I D:, Dn

Fig. 6-1 Flow diagram for flood damage assessment model

Note: A=Agriculture output: B=Residential property: I=Industry assets:
B=Business assets: Di=flood damage in category 1: Bi. Vi=Loss rate. assets in

category 1 under depth j. respectively.
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MeBodoloyia Ektipnong Znpiwv-
ATtwAelwv Aoyw MAnuuLUpac
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Damages for a 200-year flood event in the city of Grimma, Germany (Meyer, 2007)
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Atakivduveuvonc MAnuuupa

ALOYEL
Flood risk management
Risk analysis Risk assessment
Hazard Wulnerability Risk
determination | | determination | | determination

AlokivéUvevon MANUUUPOLC

Elval cuvdaptnon tng €kBeong otov kivbuvo
KOl TNC TPWTOTNTOG
(Plate, 2001, FLOODsite, 2005)

Risk reduction

NpocdLoplooc dtakivéuveuonc

MeBodoAoyia yLa tov mpocdLoplopo
™S pUOoNC KAt TN EKTAONC TNC
Slakvduveuonc MANUUUPOC WE

TBavOTNTA KOWVWVIKWY, OLKOVOULKWY KO
OLKOAOYLKWV {NHULWV aro pio mAnppvpa
(Xaptnc Stakvduveuonc)



Avapevépevn Atokivdvvevon S

U H dwaxivovvevon Exel pio 0106TooT TOAVOAOYIKN KOt Lo, d1E0TOCT) GUVETELMDV.

To mapoamdve pmopel va avamapoactadel eite pue Eva odypoappa mhavoTnTaS EUPAVIONS KIVOOVOUL Kol
CUVETELDV TTOV KOAEITOL OIAYPAUUG EVTACNHS-CUYVOTHTOS EUPAVICHS N EKTILOVINGC TIC UECES ETHOIES
OUVETEIES.

L O uéoeg etnoies ovvémeies ovtioTolryoHV
otic Avauevoueveg Etnoieg Znuég (Expected Annual Damage (EAD))
otov Avapevouevo Etnoto ApiOud Iinyéviov Atoumv (Expected Annual Number of Affected Persons),

Kot otov Avapevouevo Etioto Apibuo Gavatwv (Expected Annual Number of Fatalities (EAN)).

U H olokinpouévy ortakxivovveven ce uo 0€on extipndron and oAa
TOL YEYOVOTO, TANUULPOV TOL UTOPOVV Vo cuUPoLV 6€ avTr], Kol Oyl
LOVO a0 £VOL AKPOLO YEYOVOC.




Avopevopevn AloKIvoOvELOT

e =

H oioxinpouévny drakivovveven Umopel vo avomapactodet
amd éva owypopuo Cnuov (n GAA®v ocvvemeliwv) ue v mhovotnto,
EVTAGHS-GOYVOTTOG

EULPAVIONC  YEYOVOT®OV

EUPAVICHG).

Ot péoec etnoteg nuiéc (AAD)
voAoyiCovior amd 10 euPaodod
TOV O10YPAUUOTOC KAT® OO TNV
KOUTUAN, 7OV  UTOpeEl  va
exTiunOel pe oaxpifeln o¢ To
OAOKANpOUO  TNG  KOUTOANG
TOOVOTNTOG-CLUVETEIDV M
umopel va  exktunBel amd 1O
dOpooua  AVIITPOGMOTEVTIKMOV
YEYOVOTOV TANULDPOC.

TANUHOPOG
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AVOREVOUEVT] ALOKLVOVVELOT)

Dmax

damage\= risk

e
Damage Calculation:
b) D[r'] *AP. = annual average damage
D4 o
D[i"] D(P:_1 )+ D[P: ) = mean damage of two
4 known points of the curve
p__l‘ = probability of the interval between those
! points

D3

D32

1

\ Al
bl o i

A
Probability
0.005-0.002=0003 0.01-0.005=0.005 0.05-0.01=0.04 0.2-0.05=0.15 1-02=04




Hazard Map: Inundation
simulation

Vulnerability Map:
spatial distribution of
vulnerable socio-economic
and environmental conditions

Xaptnc Kwwéuvou
Xaptnc TpwtotNTOC
Xaptng

)
AloklvOuveuong
~ Risk Map: combination of hazard
Dacs N ; and vulnerability map which enables
S \_,\\: Ay s the identification and ranking of
{ &S-. endangered areas
-~ y .3 :
A
> -\.,-,’
Figure 8: Risk map with a geographical information svstem (GIS) (adapted from ADRC [15])
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Volker Meyer UFZ

Mean annual damages in the city of Grimma, Germany: mean estimation (Meyer, 2007)
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AtaxeLplon Ataktv MAnuuLpOC

Flood risk management

Risk analysis Risk assessment Risk reduction
Hazard Vulnerability Risk Risk
determination || determination | | determination perception

Awlepelvnon via tThv aviiAnyn
SLakwduveuonc

AvtiAnwn dwakwduvevonc (Perception)

Arto)n Tou EXEL EvaC
TIOALTNC 1 opada TTOALTWY yLa TN
Stakwduvevon pe Baon
TIPOOWTILKEC a€leC, KOUATOUPEC Kol
EUTELPLL

Avaintnon nmAnpodoplwyv yLa tThv
aroyn mou £XeL Evac TTOALTNG 1] OMASEC
yla tn dtakwvduveuon (m.X. oUVEVTEVEELG,
EpWTNUATOAOYLA)




/
AveKTi] AloKIvovvevon //

0 Mo v extiunom g avektis olakivovvevens, sival avaykaio vo
EKQPAGTEL 1] OLOUKIVOUVEVLGT] TANUUDPOC GE OPOVS GLVOPEIC ATO:

" Tnv onttik” TV TOALTOV
" Tnv onttik” TOV popéwv odioyeipiong.

» H avekTIKOTHTA TOV TOLITOV EIVAL GOVAPTHON TOV TOPOIKATE) .

v'Tng avtiinyng kat tng Kotavonone tov mavod piokov TANUUOPOC
KOl TOV GAA®OV pioK®V 1OV 0VTol AVTIUETOTICOVV.

vTov O@elel®V Kol TOV KOGTOVS OTIC KOWMOVIEC TOV TANTTOVTOL 0o
TANULUVPTIKA YEYOVOTA.

v'Tne kavotnTog TOV OTOU®MV Kol TOV KOW®OVIOV VO, TEPLOPIGOVV TIC
GUVETELEG TMV TANUULPOV KOL VO ETOVUKAULYOVV

vTov Pabuod mov ot mAnuudpec ovtiuetomilovior ®¢ QULGIKA
AVOTOPEVKTT KATAGTPOPN 1) OOPAVELN/ GPAALO KATO10V(®V).




VOUVEUONG FIARHUpOG

Flood risk management

Risk analysis

Risk assessment

Hazard Vulnerability
determination | | determination

Risk

determination perception

Risk

Tolerable flood risk

Level of flood risk which is
tolerable for a person or group
(decision maker).

Risk reduction

Evaluating risk

Methods for evaluating the
tolerability of a certain risk weighing
benefits and costs depending on
individual or collective perception
and interest (e.g. CBA, MICA).
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— Meyetptom Atoktvouveuonc AXppupoe——

Flood risk management

Risk reduction

Risk analysis Risk assessment
Hazard Vulnerability Risk Risk Risk Pre-flood
determination | | determination | | determination perception evaluation reduction

Meilwon dtakivéUveVGNC MPLV TNV

nANnpuUpa

Movipa Kol TPoowPLVA LETPA OTIWE ETILONG

KOLL KOLVOVLOTLKQ, OLKOVOULKQL KOt

ETILKOLVWVLOKA EpYaAEia yla tpoEToLlpacia
Kal tpOoAnYn TNg MANUUUPOC LLE OKOTIO TNV

neiwon ¢ dtakvduveuong

NMpocouoiwon Kot aétoAdynon
TNC LELWOoNC SLaKIVOUVELUONC TPV TV
nAnupupa

Ex-ante avaAuon dtakivduveuong yLa Tov
TIPOCSLOPLOUO TWV EMOPACEWY KL TNG
anodoong Twv
TIPOTELVOUEVWY UETPWV



I1epropropnog AlakivovveELon G

Structural
measures

Dams, reservoirs, retarding basins

Channel modifications

Levee banks

Water
control
measures

Flood-proofing

Catchment modifications

Schemes of drainage and
flood protection

Land use
control
measures

Flood forecasting, flood warning &
emergency planning

Non-structural
measures

Planning controls

Acquisition & relocation

Financial relief
&

loss reduction

Aouika xor un-oouka uétpo, (Penning-Rowsell & Peerbolte, 1994)

Flood insurance

Public information & education




ITepropropnog Alokivovvevong

Structural and Non-Structural Measures 1n the Downstream Basin

., Room-for-Rivers™ Damage

Measures Prevention
Dike Flood Retention Cyclic Flood Spatial Building Communicative Financial Structural
Relocation Bypasses Areas Floodplain Hazard/ Planning Regulations Instruments Instruments Measures
Rejuvenation Risk to Protect
Maps Areas at
Risk of
Flooding
(e.g. Dike
Raising)

Aopika Kou un-0ouikd, UETPO, 0 KATAVTH AEKAVY ATOPPONS
(Hooljer et al. 2004)






ITepropropnog Alokivovvevong

* H peyokdtepn mowkiMo uétpwv mepiopiouod e O1okivoDVEDTHC
eQapUOCeTal o€ MOTAULE OMOL O OYKOC TOL VEPOD TOPOUEVEL
TEMEPUGLUEVOC.

_ v IIoivtep CUYKPATHOHS VEPOL
v Topuevtijpes ’(reserv0|rs) (retention polders) kotd pAKoc TOV
OV XPNOHOTOIODVIUL VIO T motopdv pmopodv va ypnoyomonodv
ovykpathon — vepov Ot vig v mpocwpv amobiikevon vepow
gvavin - JHOG ABKOVIG e nepintoon  wov  mapaTnpeiton
anoppone. vépPoomn UG Kpioung amoppons, EVO
" e€umnpetel OAOVE GKOTOVC (TT.Y. YE®PYia)
TO UEYOAVTEPO UEPOC TOV ETOVC.

[—




ITepropropnog Alokivovvevong

v Aicv0étnon TOTOM@DY  TOV
epapuoCetal ywoo tnv avEnon g
YOPNTIKOTNTOC KOl TNG QPEPOVCOG
IKOVOTNTOC TOV  TOTOU®MV, TTOV
CUVETAYETOL YOUNAOTEPO EMITEOQ,
TANUULPIKNG  otabunc vepov. H
otevfétnomn motapwy mepAauPavet
Vv eubuypducn, n olTAATLVO,
™™ euPpdbovon e dwToung TV
TOTOUAOV Kol AAAO LETPOL.

vAnuiovpyio oveayoudrwv Ka
TOlYWV TPOOCTOCIAS KOTO HUNKOG
TOV TOTOUWDV, OTIS EKPOAEC TOLG
KOl KOTO KOG TOV OKTOV Y10 VO
TPOGTATEDGOVV TIC TEPLOYEC TOV
ElVOL  EMPPENEIC  OE  OULYVEC
TANUUOPES. AToutovv cuvtipnon /
TopokolovOnon Katd T O1dpKELN
TANUUVPIKOV  YEYOVOT®V KOl
TOPOVGTIALOVYV GUYVEC OGTOYIEC.

S




I1epropropnog AlakivovveELon G

% Ymopyovv mepiocotepo  @IAIKG,  oTt0  mEPIBOALOV  douIKOG,  UETDO.
TPOCTOCILOC:.

v Métpa dwcpdiione ‘Xapov ya ta motduie’ (‘Room for rivers’) mov
wePAOUPAvVOLY TN UETAKIVNGN EUTOOIMV KOl KOATOUOKEVMV OO TEPLOYES
EMPPENEIC 0€ TANUUOPES, UELMGT TOV DYOUETPOV TMOV TEPLOYDV OLTAOV N
KaTookevn kovoAlov moapakouyng (bypass channels) 1 tov Aeyouevov
‘TPACIVOV TOTOLUDV .

v IIpoowpivéc KaTooKEDES

% Mn-Oouiko 1 NI UETPO. TPOCTOCLOC

v Ipoypduuoto. avadaowmons 6e AEKAVES amoppPorc

v Ilpooopuoyi e YEWPYIKNG TPOKTIKNG OOTE VO, TEPLOPLOTOVY Ol
TOOOTNTES TNG OTOPPONG.

v Korryp 0évipwv kor Boboxodpnon kavaliov/motoumy yio. v evioyoon e
PEPOVOAC IKOVOTHTOS TWV TOTOLUDV.




Mérpo. eCaopatione ‘Xawpoo yia to. wotauio.’
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TEPLOPICOVTOS THY _EKOson H TNV _TPOTOTNTO. _TOV
ATTOOEKTV:

»Avayouato mov EMTPERMOVY THY VIEPTNONGYH KAl O.GTOYOVY
EAEYYOUEVA TOV UTOPOVV Vo, dlcParicovy ) Babuaic kot TtpoPAEyun
VIEPTNONCTN TOVG OTaV VIAPYEL VAEPPacn TNE oTdOuUNg GYEOILCULOD
TOVC, TEPLOPilovTac TNV ToYOLTNTA EVOPENC TOV TANUUVPIKOD YEYOVOTOG
KOl TOV ELGEPYOUEVO TANUULPIKO Oyko. Ot avauevoueveg Cnuieg
TePLOPILoVTaL CNUAVTIKA AOY® TNG LEIOUEVNC EIGPOTNE VEPOV.

P AlOUEPIGUATOTIONNCY UEYALVTEPMWY TOAVTEP GE HIKPOTEPES UOVAOES
(compartmentalization of large polders into smaller ones) mwov
TEPLOPILEL OCNUAVTIKA TNV TEPLOYN TOL TANUULPILEL.

»Metokivien tov evaicOntwv ayabov 6& avaTepovs opopovg, 1
HOAKPLD OTTO THY TTEPLOYN TTIANUUVPOS.




I1epropropnog AlakivovveELon G

o Métpa mov amoGKoOTOUY GTOV TEPLOPIGUO TWYV EMITTMCEMY TV
TAUuLp@V, meplopiloviac TNy _EKOson N TNV _TPOTOTHTO _TOV
ATOOEKTOY

»Béitiotn ywpolitnon xaroikiamv, flounyavias Kar vIYPECLOV EKTOS
THG LOVHS TTANUUDPOS (EKTOS THGS LOVHS 0p100ETNONS) TV TOTOUMY.

»Aowappoyoroinony (flood proofing) mov umopei va yiver omd TOVC
TOAITEC TPOKEIUEVOL Vo, LELWOEL 1) £kBeom TV KTIpi®V 6E TANUUOPES N N
gooobncia. Tovg o€ KATOGTPOPEC Omd TS TANUUOpES. Mmopel va
nePAOUPAvEL TN GTEYOVOTOINGN OVOIYUAT®OV, GTEYAVOTOINGT Tolywv M
T YPNoN VOOTOGTEYOVOD VAMKOU Kataokevns. Edav 1o pérpa
adlaffpoyomoinone  €QOPUOGTOVV  GMOTE Kot Kot' — eokolovOnon,
UTOPOVY VO, GLVEIGPEPOLY CMNUAVTIKA oTn UeEiwon Ttov (\uov oto,
KTiplo, yio 6Tafun mAnuuopac uéypt Kamotlo Opia.




I1epropropnog AlakivovveELon G

» Méoa acxnonc moirtiknyg (policy instruments) :

Aev eivor duecec QLOIKES TOPEUPATEIS 0TO TEPIPOALOY, GALG UBAAOV
UETOL EMNPEOOCUOD TWV TPOALEWY TV UEPHDV TOV TOVOIGUOPPOVOVY T
O10KIVOOVELON  TAnuuopag. Ily. opdoeic eviUEPLONS  VIoL  THV
TANPOPOPNON TWV KOTOIKWY, OCQPALLOTIKG, TEAN 1] OECUEDTIKES pLOUITEIS
TPOKEWEVOD Ol TOTIKOL OPUOOIOL  QOPEIS Vo Aafovv vmown
OLOKIVODVEDON TANUUDPOG.

v AloKpivovTol TPEIC KATNYOPiec HLEC®V AOKNONS TOMTIKNG:

Evioyvovv v eypnyopon koar tv eronudTnta. 100

» Emikowvoviokd, | :
AnBvouot

= O1KOVOUIKG: Mmopodv vo. emnpedoovy Ti¢ emevovoels Tov TANGvouoD
N vo, evBoppOVovY To UETPOL TPOOTOOLAC THS LOIOKTHOLOG.
" AEOUEVTIKES Emitpémovv 1 amoyopedovv opiouéves opdoeis (w.y.
pvOuicelc: uetafoléc otic ypHoeic yng)




Méoa acknons moMTIKIG:

»Evioyvovv v gpopuoyn tov
LETPOV OO  TOVG  OPUOOIOVG
(POpPELC.

»Emnpedloov 1 ovumepipopd
TOV EUTAEKOUEVOV LEPDV,
coumepthaufdvovtog Kol - TNV
EQOPUOYT] TOV  UETPOV  OmO
VTOVG.

At oty bk A R A R R SRR S R R

r.‘ )V G U

\-\

rsk reduction policy

reduction of nsks and losses

2YE0N UETOCD UETPWV KA
UECMV COKNONG TOATIKHC



I1epropropnog AlakivovveELon G

Emkowvoviaka uéoa.

vXaptec KwvoOvVov TANUUOPOS OV  TTaPOLGLAloLY TNV £KTOOM
TANUUOPAC, TN CLYVOTNTA ELPEAVIONC TANUUVPOS, TO BAB0C TANUUOpOg

K.T.A.

v OVALGSIO 1] 001Nyl TTOV TEPLEYOVY TANPOPOPIES Y10 TIC EVEPYELIEC TTOV
TPEMEL Va, Yivouy, TOTE TPEMEL va. Yivouy Kai T BEATIOTN avTiopao.

v Exdnlooeig x.o.
empowerment people have mandate to act
ownership people feel involved / committed
participation people are fully participating (two way)
consultation people are consulted (one way up)
informed people are informed (one way down)
awareness people know that something is happening

ignorance people do not know what is happening

Entd emimeoa
EUTAOKNS TV
EVOLOPEPOLUEVDV
POPEMV.




I1epropropnog AlakivovveELon G

Owxovouika uéoa.

v O1kovouuxn evioyvon mopEYOVTOS OIKOVOUIKEC EAAPPVVOEIC N LELDOELC
GTI POPOAOYIO YOl OEQOUEVES GLUUTEPIPOPEC.

v Okovouikéc emifapivoelc Ue TPOGTILO Y10, CUYKEKPIUEVESG OPACELC.

v Aopdlion 1010KTHOIDOV

Aeoucvtixég poluioeig:
vTIepiBarloviikéc pvbuiocelc (m.y. Tpootasio tng mapdktiag {ovng)

v Oprofétnon Lovav mAnuudpac pe puOuicelc yioo T KOAMEPYEIES, TIC
XPNOELS MG K.0L.

v PuOuicelc yio tnv Katookevy) KTIpimv, TIC TEYVIKES EYKOTAOTAGELS K.T.A.

v PuOuiceic yio tnv £ykouprn ekkévoon.




ITepropropnog Alokivovvevong

Measures and Instruments for Reducing Flood Risk
(Pre-flood Risk Management, Event Management)

PHYSICAL MEASURES POLICY INSTRUMENTS
Adaptation Control Retreat Regulation Stimulation Communicative Compensation
measures measures measures instruments instruments instruments instruments

}
I
i
}
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Katnyopiomoinon uétpwv kou uéowv doxnone molitiknc (Olfert & Schanze, 2006)



/N%&L&E&F yvevonc NAnupupa

Flood risk management

Risk analysis Risk assessment Risk reduction
| i . ]
| | | l
Hazard Vulnerability Risk Risk Risk Pre-fiood Flood event
determination | | determination | | determination perception evaluation reduction reduction

Npocopoiwon Kot aéLloAdynon
TNC LELWONC SLAKIVOUVEUGNC KATA TNV
SLAPKELO TNC MANUUUPOC

Meilwon Katd Thv SLApKELA
NG MANUUUPOG

Avaluvon Slakivduveuoncg og TPOYUOTLKO
XPOVO yLa TOV TTPOCSLOPLOUO TWV
ETMOPACEWV Kal TNG arodoong
TWV TIPOTEWVOUEVWV UETPWV

METpa Kal KAVOVIOTLKA EpYaAEia
yla tTnVv pelwon tng dtakwvduveuong
KATA TNV SLAPKELD TNG TTANUUUPOC




Ald Loktvduvevonc NAnuUULUpa
Flood risk management
| |
Risk analysis Risk assessment Risk reduction
] %
Hazard Yulnerability Risk Risk Risk Pre-flood Flood event Post-flood
determination | | determination | | determination perception evaluation reduction reduction reduction
Meilwon SLakvéUvVEUGNC LETA TV Npooopoiwon Kot aéloAdynon TNG
TANUuUpa uelwonc dtakwduveuonc LETA TV
nAnuuopa
Méetpa Ko epyaleia (KAVOVLIOTIKA,
OLKOVOLLKA, ETILKOLVWVLALKA) Yol AvaAuon SlakivéUvVeELONC OE TIPAYLOATIKO
TNV QVTLUETWIILON TWV KOTAOTPOPwV XPOVO KoL ex-post yLoL ToV PpocSLoPLoUO TwV

eTIOPACEWV Kal TNG amodoong Twv
TIPOTELVOUEVWYV UETPWV
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3. H EMIAPAZH TH2 KAIMATIKH2 AAAATHZ — NON STATIONARY WORLD

_—_—

METABOAEZ 2TH AIAKINAYNEYZH NMOY O@EIAONTAI 2THN KAIMATIKH AAAATH

=  Elodyel TNV €vvola tnG un-povipotntag, SnAadn tng petafoArnc oto xpovo oto nAaiolo tng dtakvdéuveuong

= Ektipnon un-povipwy ridavotAtwv nAnUUUPaG LE LETABOAN TwWV TNYWV TNC MANMUUPOC TT.X. avodog TNC oTABuNG

NG OdAacooc n petafoAn oto kaBsotwc BpoxomTWOoNG 1 0TOo (XvoC Twv Katatlyidwv.

| 4 |

Avodoc tn¢ otaduncg tn¢ Sadaocoac a avénoet  Avénon tnc¢ Bpoxontwonc (avauevetat otn N. Evpwrn tn XELWEPLVA
TNV mdavotnta aotoxioC MopAKTIWV TEYVIKWY Tmepiodo) Ua auvénost tnv mdavotnta mAnuuupac oe UEoelC
EpywvV (kuuatikn vrieprtndnon n pnyuatwon). ToTtauwy, dAAa kot Tnv mdavotnta aotoxiag avVaxwUATwWV.

» Eloayel petoorég otn Stadpoun tng Stakvduveuong armod TNV mNyn oToug amodEKTEC TI.X. UETABOAEC oTic XPHOELS

¥ns. MetaBoAec otn oxéon Bpoxomtwaong — anoppong r otn oxEon otadung — tapPoxne .

|

| 4

Aotikortoinon mou avéavel to puduo kat tov Auvénon tn¢ uUToKAAUWNG USATOPEUATOC UELWVEL TNV TOXUTNTA

OyYKO TTANUUUPLKNG QITOPPONC OE ULKPEC AEKAVEC  TANUUUPAC Kol TiPoKaAel avavtn avénon mAnuuuptkn¢ otadunc.



3. H EMIAPASH THE KAIMATIKHE AAAATHS /

_
METABOAEZ 2TH AIAKINAYNEYZH NOY OMEINONTAI ZTHN KAIMATIKH AAANATH

Eloaywyr oevapiwv mou EMLTPEMTOUV:

= MetaBoAéc otov kivéuvo
MetaBoAec otn Bpoyxormtwan, tnv eEATULON, TNV EVTAON KAl TN CUXVOTNTA TWV KAty dwv ota avavtn tn¢ AEkavng

QITOPPONG TTOU MPOKXAOUV UETAHBOAEC oTNnV arroppon N t €5apLKn Urtoxwpenon.
APrec (%) o _ . AWind (%)

lMpoBAerouevegc uetaBoAéc oto  vYog
. BpoxomTtwong KoL otV TaXUTNTA AVEUOU UE
— Baon oevaplo kKAuatiknc aAdayng amo duo
W%?}:‘? olapopetika [leployika KAuatikae Movteda
\f (Regional Climate Models — RCMs).

—
O




3. H EMIAPA2H TH2 KAIMATIKHZ AAAATH2

A
e
A

<o ETABOAEZ 2TH AIAKINAYNEYZH NOY O®EINONTAI 2THN KAIMATIKH AANATH

Eloaywyn oevapiwv mou enLTpENouV:

" MetaBoAEg oTnV TPWTOTNTA TNG MEPLOXNG KATAKAUONG
MetaBoAec atov mAnGuouo, TNV otkovoulkn avantuén, T XpoEeLS ync

»
»

Ta 4 Baowa oevapla tou 0Obnyou
MpoBAewewv tou HB (UK Foresight Futures
Scenarios, 2002) o€ oxeon ue Tou¢ aéovec TNe
olakuBepvnong kaL TOU KATAVOAWTIKOU
UOVTEAOU.

governance

&
<

value

y
v
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/ 3
/ L
METABOAEZ 2TH AIAKINAYNEYZH NOY OMEINONTAI ZTHN KAIMATIKH AAANATH =] =58

=" MetaBoAEg otnv midavotnta mAnUUUPOG
Xpnon nponyuEvwvy un-poviuwv pHedodwv HovoueTtaBAnTr¢ Kot MOAUUETABANTHC avaAuon¢ akpaiwyv YyeyovoTtwyv

v’ MovoustabAntri avadvon upe xprion v [MoAvuetaBAnti avaAuon UE EVOWURTWON UN-UOVIUOTNTAC OTLC

ouuueTaBAnTwWY TIEPITWPLEC AKPALIEC TIUEC KOIL OTN CUVAPTION CUCXETLONC.
~ | © | © |
= T =100 years 2000-2050 2051-2100
£° JoT Y N
§ S ‘E E b Q::o::: ’
= % 7 oo il
B g ‘ . .’. y . ’
n = P
o . z " “
; _— " .
“ »
o * o | ’
© T T T T T T Y g N v Y v . v .
1950 1960 1970 1980 1990 2000 8 4 5 2 7 8
Time e (M)
Mn ypouuiko povtédo: GAMLSS AtuetaBAnto uovtedo: 2ulevén Gumbel

JUUUETOBANTEG: TTieon Kol AVELOC MeptSwpto: Mn-poviun GEV
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'
./ 2001-2050 2001-2050

MetaBoAé¢c otnv  mudavornta I — Hs] 1 Smean |

NANUUUP O EVTOC TOU ETOUC. —
Xpnon nmponyuévwv  Un-uoviuwv |- ”/\\
uedodwv povoustaBAnti¢ avaAvoncg | .
aKpaiwv  yeyovotwv pia TV |- I ‘ e

Storm

Hs (m)

Hs (m)

B. Awaio -
AAe€avdpoUmoAn

10 100 10 100

vowpuatwon - petaBoAwv  otov [ -
AvaAuon akpaiwv 2001-2050 2001-2050

EMOXLKO KUKAO. Tiudv. Evowudtwon ot 212100
TOU ETTOXLKOU KUKAOU

l =
( h

Hs(m)

Hs (m)

: : ; AeSOUEVA AKTOYPAUUNG. -. ; N. Awaio -
" Alaxwplopog delypatog o€ 3 S0€TES | Budoperpiac ko WME Xavid
(1950-2000, 2001-2050, 2051-2100) & ' J ‘ 10 1% ‘_ 10 1%
) ’ 7 2001-2050 2001-2050
" MT]-MOVLHI’] CXV(I)\UO'I’] pnvioiiwy ( : : ) 1951-2000 20512100 .
: ; YrmoAoylouo¢ KUUATIKAG ‘
LEYLOTWV TLUWV. avappixnonc | 7
’ ’ 1 \. J : %
= Ektipnon ETNOLWV ETUTES WV ‘ = 2
enavadopac ava nepiodo PeAETNC. , ,
¢ i P H ns Extiunon éeiktn x ; Iovio -
TPWTOTNTAC MANUUUPAC KatdakoAo
10 100 10 100

Retum penod (years) Retum penod (vears)
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METABOAEZ 2TH AIAKINAYNEYZH NOY OQEINONTAI ZTHN KAIMATIKH AAANATH

1951-2000 2001-2050

Tr=10 years

2051-2100

n - )
MetaBoAé¢c otnv  mdavornta Tr=10 years

nAnuuUpag. =
Xpnon mnponyuévwv  uUn-uoviuwv |

s ’ ’ lp'
uedodwv povoustaBAntrc avaAvone B

Tr=10 years

aKpaiwv  YEyovotTwv Yyl  tnv
vowuatwon - petaBoAwv  otov

EMOXLKO KUKAO.

2051-2100

Tr=100 years

‘ PO 1951-2000 PO 2001-2050

Tr=100 years Tr=100 years

Ektiunon éeiktwv tPWTOTNTAC OF
nAnpuopa

Aelktn¢ TPWTOTNTAC OF

MANUUUPO OTNV TTOPAKTLA
neploxn tn¢ Katepivng
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L

METABOAEZ 2TH AIAKINAYNEYZH NOY OQEINONTAI ZTHN KAIMATIKH AAANATH

2001-2050

" MetaBoAé¢c otnv  mdavornta . 1951-2000
nAnupupag. ‘
Xpnon mponyuévwv  uUN-poOvVIUWYV
Uedobdwv povoustaBAntig avaivong
aKpaiwv  YEyovotTwv Yyl  tnv
vowuatwon - petaBoAwv  otov

EMOXLKO KUKAO.

AELKTNC TPWTOTNTOC OE TIA vpa
‘ NG TPWTOTNTAG NUHOPC
OotnVv  TIOPOKTLOL TIEPLOXN Twv §
Extiunon bewktwv tpwtoTNTAG OF gy | Vuinerability to Fiooding
. Zero .
HAHFFUPa Very Low o
Low
Medium
High o ;
Very High . " ‘ T, ‘ Google éarth




4. KAAEZ NMPAKTIKEZ
Hot Spot (Critical) Ynodopéc
MeBodoi AdiaBpoyxonoinong (Flood Proofing)
Active and Passive Flood Proofing
Resilient Technological Solutions

Emergency Measures



CRITICAL BUILDINGS

Hotspot buildings

Table 5.1 Requirements of critical buildings
Urban Systems contain assets Of h|gh Value, Ensure Access | Ensure Energy |Food Ensure | Ensure Indoor | Connection to
complex and interdependent infrastructure oucton [woters. [ ana | | ey |cotecton | contol | cevercrcal
networks. sanitation function, inc.
Hotspot buildings are defined as essential e e f f f f f, r e
nodes in critical infrastructure on which Sewage freatment| / / / / / /
urban areas depend for their functioning. e / / /
Hotspot buildings within these networks include Energy storage / / /
power stations, water treatment plants, i / / / ‘ 4 /
control centres of public transport, waste ST ; — j ; j
water treatment plants, fire fighting Communications / / / /
stations, communication hubs, food Food distribution { { { { { { { {
distribution centres and hospitals. e :’ :’ :
The availability and functioning of hotspot buildings  [usstons / / / y
is needed for crisis management, to maintain daily Train stations / / / /
life as normal as possible during floods and is also Metro stations { / / / /

required for fast and effective recovery after flood
disasters.



M<0ooor AowafBpoyomoinc
(Flood proofingpm)éthods s

C —

Flood-proofing measures are widely applied where two
types of flood-proofing are widely recognized: wet and dry.

Wet flood-proofing reduces damage from flooding in three
ways;

(1) allowing flood waters to easily enter and exit a
structure in order to minimise structural damage;

(2) use of flood damage resistant materials; and

(3) elevating important utilities.

Dry flood-proofing is the practice of making a building
watertight or substantially impermeable to floodwaters up
to the expected flood height (FEMA, 2008).

——

Wet flood-proofing

Elevate all activite
which are not
compatible with
water above fiood
elevation

Living area
elevated above
design fioed

Property anchor all foundations to prevent T

flood water washing them out and also to i?r(:lwde open:ngs”or bf(reak-a.vay

avoid floatation of the structure if the flood Wali seckons fo aliow iree
passage of water

waters get too high

Flood depth for
which flood-
proofing Is

designed

l Dry flood-proofing

ms ThoY (L e

Waterproof coatings and Cthet openings
coverings to ensure water .oy oo i such as windows
cannot soak through such as gwsgs elevated above

extemal walls flood level

Movable bamer
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Mé£Oooor Adwappoyoroinoeng (Wet Flood proofing)

—

Wet flood proofing

Wet flood proofing or wet proof
construction is a building method that
allows temporary flooding of the lower
parts of the building.

Structural measures

(1) Properly anchoring structures
against flood flows

(2) Flood resistant materials below
the expected flood depth,

(3) Protection of mechanical and
utility equipment and

(4) Use of openings or breakaway
walls to allow passage of flood
waters without causing major
structural damage (FEMA, 2010)

Table 5.2 Flood resilience characteristics of finish materials
Source: CIRIA, 2006
Resilience characteristics™®
Material Water Drying Retention of Owverall
penetration abili pre-flood resilience
iy dimensions, | perfermance
integrity

Timber board

Board)

Q3B2, 11mm thick
(Oriented Strand

Board)

QS5B3, 18mm thick
(Orientad Strand

Gypsum

thick

Proof Course)

Above DPC (D
Proof Course)

Gypsum plaster board

Plasterboard, Smm

Below DPC (Damp

1:3 (cement:sand)

1:6 (cement:sand)

Mot
assessed

amp

Table 5.3 Flood resilience characteristics of insulation materials
Source: CIRIA, 2006
Resilience characteristics”™
Material Water Drying Retention of Overall
i - resilience
penetration ability _pre ﬂn:_pc-d
dimensions, performance
integrity

Mineral
fibre

Blown-in

Rigid PU
foam

Cavity insulation

"Resilience characteristics are related to the testing carried out and exclude aspects such as ability to
freezefthaw cycles, cleanability and mould growth

Tables 5.2 and 5.3 give indication of the resilience of some
finish materials and insulating materials, respectively, based
on laboratory tests).



Mé£0oo01 Adwappoyomoinong (Wet Flood Proofing)

Electrical ilerkasten

enner

Cat

Hazard.: ..

Fla rtendes
lochwasser

[

!
Lichtschacht

Pumpina Sump

Figure 5.11 Schematic of wet proof method
Source: Pasche, 2008

E) Fittings:
) Durable materialsand
F) Services: i :
applianceson plinths
Electrical ringmainand /\

socketsathigh level

B) Floors:
Tiled floor finishes,
ceramicskirting boards

F) Services:

Seal penetrations, fit
nonreturnvalveson
foul

D) Doorsand windows:
Fitflood doorsand
periscope/self-closing air
vents

B) Floors:
Concrete preferred,
capable of resisting uplift
and exposure to standing
water
C) Walls:
Exclusion—engineering bricks up to flood level, clear
cavity preferred, internal cementrender
Entry- Durable material thatare resilient to flood water,
internally sacrificial finishes

A) Foundations:

Durable materialsto
preventwater movement
from ground to walls

byt

KA P L



MéBooor AowuPpoyomoinong
e .
Dry flood proofing

. . Height Access Mechanical Systems
Wlth d ry ﬂ OOd p rOOfI ng or d ry p rOOf must recognize elevation need for stairs/ramps requires must allow relocation out of
requirements in flood zones imaginative solutions flood-prone areas

construction, the water is prevented from
entering the building.

The building is made waterproof by
treating the facades with coatings, using
resistant materials or buildings with a low
permeability

Parking Ground Floor Use Streetscape
ey HPH . may not be possible below buildings may be allowed only  limit negative effect of blank
In add|t|0n, the bUIIdIng materlals ShOUId ground limited use of ground floors walls on streetscape

have good drying ability and integrity.

Openings in the facades can be closed off N S D
with flood shields, panels or doors. These = S h -
can be temporarily installed or can be Ng S o
permanent features, but in both cases, di By
proofing is an integrated part of the

building. An alternative approach is to | L

erect temporary barriers located outside
and around the building in order to | \""*
prevent the floodwater reaching it. '

Figure 5.12 Example of dry proofing Hamburg, Ger
Source: Pasche, 2008

Figure 10. Example of dry-floodproofed building in a city.




Active/temporary Passive/permanent flood proofing o
S

Temporary flood barriers are placed only if a flood is
expected to damage buildings. After the flood the barrier is
removed again. Temporary barriers can protect high value
buildings, infrastructure nodes or hotspots. Temporary
barriers are made from wood, steel, aluminium or plastics
(Figure 5.17).

Permanent flood barriers that are specifically
constructed to protect one or a couple of
buildings are another strategy to prevent
flooding. Permanent flood barriers can either
be a dike around the hotspot or an integrated
flood defence in the surrounding area of the
hotspot such as walls, gates or other structures
(Figure 5.18).

Figure 5.18 Permanent flood gate Meppel, The Netherlands

Figure 5.17 Temporary barriers in Prague, Czech Republic :
: it s 3 Source: Floodbarrier.nl, 2011
Source: VRV company, 2007



Examples of resilient technological solutions in cities /

New Yor Upland strategies:

Adapting a dense, urban environment of New York City to increased
flood risk requires a broader set of design strategies. After the Sandy
Hurricane that took place in 2012 and was cruel reminder of the
importance of flood-resistant construction standards, the city’s coastal
regions focus of the city’s climate resilience planning. Proposed
solutions integrate multiple properties in order to address the flood
protection and building access.

The city is operating within 3 major flood zones that determine the
building requirements and technical solutions for defense against
flooding. The specific zone designations describe the extent and
severity of the coastal flood hazard.

These are strategies that don’t have direct impact on the
water or the shoreline. but involve changes to areas
inland of the shoreline.

Shoreline strategies:

Q Living Shorelines

,'_..\?:_‘ -

£ .,,'E
£io niZ
Pt —iT
L nig
=
g =

| COASTAL A-ZONE FUTURE A-ZONE

V-ZONE A-ZONE B/X-ZONE
100 YR FLOODPLAIN I 500 YR FLOODPLAIN Coastline strategies are measures to reinforce the shore -

line to protect from erosion. block storm surge. or
attenuate waves. [BLOOMBERG. BURDEN 2013]

Area that has 1% chance of flooding on any ghen year Area that has 0.2% chance of flsoding on amy gven year



Examples of resilient technological solutions

In water strategies:

° Groins

g Coastal x\'iorpholog_v Alterarion

Polders
@ Surge Barriers G e
t—-""*‘-- - -
>

IN cities

Figure 23. Brooklyn’s P.S. 261 before

Figure 24. Brooklyn’s P.S. 261 after
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Examples of resilient technological solutions in cities M. MPINOE

@NDERBOULEVARD

. COPENHAGEN o . Bl | LS w:-i'is
Hons Tovse Strategic Urban Flood Plan edridrndd

e\ 5 o TN e ' o
07 Retention Boulevard » _ L l“""‘!"fap Ty

o !
i R i_i’!
08 Boulevard = cponATnaE 8 led

Figure 28. Tansinge Plads - square and a water retention basin, designed to hold back
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Examples of reS|I|ent technologlcal solutlons In cities /

https://www.youtube.com/watch?v=IviZpuoCTWS$8

Figure 30. Benthemplein Square filled w1h water. [GOOGLE GRAPHICS]
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Emergency Measures- Smart shelters =

Various and diverse mitigation plans have been implemented
across the world to reduce the consequences of flooding. In
addition to structural measures, emergency measures such as
flood shelters are also needed immediately and urgently when
flooding occurs, to provide a survival place for flood victims.

Figure 5.25 One large smart shelter covering a large area

-

Table 5.9 Usable floor space (in m?) for shelters

Smart Shelter Capacity

Smart Shelter building type Cinema School Conference Hall

Gross Floor Area 5000 m° |5000 m° |5000 m-
Spatial Requirements + 10% 500 m* |500 m® |500 m?
Total Gross Floor Area B500 m" |5500 m° |5500 m-
UUseable net. Area

(50% / 65% f 80%) 27150 m" |3575 m° 4400 m-
Capacity short-term 1,86 m/pers. (1478 pers.|1922 pers.|2365 pers.
Capacity long-term 372 mipers. |739 pers. | 961 pers. | 1182 pers.

Figure 5.26 Multiple smaller smart shelters covering several smaller areas
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2XEAIO AIAXEIPIZHZ KINAYNQN OAHMMYPAZ twv Askoavwv Amopponc Motapwv tou Ydatikolu Alopepiopatod

Kevtpwknc Makedoviac (GR10)

OuPpLec KapmmUAeg
= ‘EkBeon avtoPlwv

= [MAnUpUPLKA LOpoypadApaTa

= Xapteg Erikivéuvotntac MANUuLUpoG » <

= Xdapteg Kwduvou MAnpuupog

= >x€dla Awaxeiptong Kwwduvwv NANpuLpag

e

Métpa Staxeiptong Kivduvwy |:> <

AvAAuon XapaKTNPELOTIKWY TTEPLOXNAC KOl LNXOAVIOUWY TIANUUUPOG

4 ZEYWPLOTA VLA TTDOOTATEUOUEVEC TTIEPLOYEC

e [ avtAnon vdatocg yla avBpwrivn KATavaAwon
e Yoata avapuxnic

* [eploxEg evaioOntec otnV mapoucia OPEMTIKWY OUCLWY

. * [lePLOXEC TIPOOPLOUEVEC YLOL TIPOOTACLO OLKOTOTIWV 1 ELOWV

MpoAnyng , ,
Mpootoaoiag E> 2xeblo dpaonc yla TNV
EtolpotnTag epappoyn TwWV HETPWV

ATIOKATAOTOONG
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— 2XEAIO AIAXEIPIZHZ KINAYNQON NAHMMYPAZ twv Askovwv Amopponc Motapwv tou Ydatikol Alopepiopatod
Kevtpwknc Makedoviac (GR10)

Npokatapktiki A§loAoynon Kivéuvwv NAnpupupag (Preliminary Flood Risk Assesment, PFRA)

= JuAloyn 6€60UEVWV LOTOPLKWY TIANUUUPWVY KoL KOTATOEN YEYOVOTWY

Inpaviikomyta | Avlpwmva r Extaon
TANPPUPaC Bupara Soealayvsary (€) (otpeppata)

XapmAn <50.000 < 2.000
Méon 50.000-200.000 2.000-5.000
YymAi 200.000-500.000 5.000-10.000

oAV vymAn > 5 | >500.000 >10.000

ZnUeia pe MPAGCLVO - BECELG LOTOPLKWY TIANUUUPWV
ZNUELO LE KOKKLVO - OE0ELC ONUAVTLKWY LOTOPLKWY
TANUUUPWV




//

4. KATAZTA2H 2THN EAAAAA r

2XEAIO AIAXEIPIZHZ KINAYNQN OAHMMYPAZ twv Askoavwv Amopponc Motapwv tou Ydatikolu Alopepiopatod
Kevtpwknc Makedoviac (GR10)

Npokatapktiki A¢loAdynon Kwvduvwv MAnppopac (Preliminary Flood Risk Assesment, PFRA)

" Mpoodloplopdc Zwvwv Auvntikd YPnAoU Kwvduvou NMAnuuvpac (ZAYKN) (Areas of Potential Significant Flood Risk,
APSFR)

ZAYKI gilval aUTEC TTOU LKAWVOTIOLOUV £VOLV TOUAGXLOTOV QIO TOUG MEPLOPLOMOUC:
* Bplokovtol o€ BECELC TIPOOXWHATLKWY OTTOBECEWVY

* Bplokovtal og €6adoc pe KAlon pkpotepn amo 2%

Kol OTtov givalt mbavo va uapEouv aPVNTLKEC CUVETTELEC:

= [OA£LC KoL OLKLOpOL

" BLOUNXOWVLKEG KOl EUTTOPLKEC LWVEC

" [EWPYLKEC EKTACELC UE ONUOVTLKH) OLKOVOULKH oéla

" [opaywyYLKEG LOVASEC TTOU EVOEXETAL VO TIPOKAAEGOUV pUTIOVON

" [IPOCTOTEVUOUEVEC TIEPLOXEC

* Mvnueio TTOALTLOTIKIC KANPOVOULAC

" YtodopEg (061ko, oldbnpodpoptkod diktuo, Alpavia, agpodpopLa, VOoOKOUELD, HeEYaAa dpaypoTa)
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2XEAIO AIAXEIPIZHZ KINAYNQN OAHMMYPAZ twv Askoavwv Amopponc Motapwv tou Ydatikolu Alopepiopatod
Kevtpwknc Makedoviac (GR10)

Npokatapktiki A¢loAdynon Kwvduvwv MAnppopac (Preliminary Flood Risk Assesment, PFRA)

. MopdoAoylkoc Xaptng

. YOpoAoykocg Xaptng

. Xaptn¢ AVTIUTANUUUPLKWV EpYwV & E€pywv puBULONC LOATWY
. FeEwAoyLKOC XAptng

. YOpoAtBoAoyikog Xaptng

. Xaptnc Edadikwv Tumwv

. Xaptng XpRoewv yng

. Xaptnc¢ KaAuyng

0O N oo i A W N B



//
4. KATA2TA2H 2THN EAAAAA i

2XEAIO AIAXEIPIZHZ KINAYNQN OAHMMYPAZ twv Askoavwv Amopponc Motapwv tou Ydatikolu Alopepiopatod
Kevtpwknc Makedoviac (GR10)

MebBodoAoyia Ektipnonc MAnppupoypadpnuatwy yia twg ZAYKN

O Aoxwplopoc udatikol Slapeplopatoc o USPOAOYIKEG AEKAVEC KOl UTTOAEKAVEG.
= EEaywyn LOPDOUETPLKWY, YEWLETPLKWY Kol UOPOAOYLKWYV XOPAKTNPLOTIKWY UTTOAEKOVWV.
U E€aywyn opBpuwv KapmuAwy otig ZAYK
" Ertidpavelakry oOAoKANPwWOoN CNUELAKWY TILWV TWV 0TABUWVY HETPNONG VLA €€oywyn KATIOLWY CUVTEAECTWV.
" Ektipnon 80% oplwv eumiotoolvng TwV OUBPLWY KapTUAWY (BUCUEVAC, EUMEVAG KaTAoTaon)
U Kataption vetoypappdtwyv oxedlaocpou (T=50, 100, 1000 £tn) péong, SuopevoUC KoL EUPEVOUC KATAOTAONC.
= MEBodoc evallaoopevwy vPpwv & MEBodoc Suopeveotepng dtataénc.
O Extipnon woeAunc Bpoxng pe tn nebodo SCS.
U Mpoodloplopoc vbpoypadbnuatwyv oxedlaopol apeonc amoppong Le t uebodo SCS.
0 Awddsuon mMANUUUPLKOU KUUOTOC e TO AoyLopLko FLO-2D.
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XEAIO AIAXEIPIZHZ KINAYNON NAHMMYPAZ twv Agkavwv

Kevtpwknc Makedoviac (GR10)

MebBodoloyia Ektipnong MAnppupoypadpnuatwyv yia twg ZAYKMN
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Ievaplo CN Xpovog uagtepnong YETOYpOUpC Xpovikn katavoun Bpoxng
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Eupeveg 50 etwv CNI Eup. Kataotaorng  Katw oplo epmotooivnc Worst profile
Meoo_100 etwv CN Il Meéonc kataotaone MNoapoapstpwy opppLag Alternative blocks
Auapevée 100 eTww CNIIl Aoy Katdotaong Avw oplo epmotocivig Alternative blocks
Fupevee 100 etwv CNI Fup. Kataotaone  Katw Oplo epmotoaivne Warst profile
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2XEAIO AIAXEIPIZHZ KINAYNQN OAHMMYPAZ twv Askoavwv Amopponc Motapwv tou Ydatikolu Alopepiopatod
Kevtpwknc Makedoviac (GR10)

Npocopoiwon dtodsvonc mMAnppuLpwyv ya tig ZAYKN

= [lpoctolpaocia didtdotatou tomoypadikol urtofaBpou kot SeSoUEVWY SLOTOUWY TIOTOWY KOl TEXVIKWV.

= Emdoyn kataAAnAou peyeBouc kavvaBou udpauAlkng mpooopoiwong pe Baon to pEyeBog Tou TANKUUPLKOU
niediou kal ¢ dopTicelg TwV MANUUUpoypodNUATWV.

= [lpostolpacia kot eloaywyn MANUUUpoypadnuatwy dtadopwv meplodwv emavadopac.

= Eloaywyn ouvteAeotwv tpaxuTnToc oto Sidldotato MANUUUPLKO Tedio Kol ota povodlAoTaTo OTOLXELd TwV
TIOTOLWV.

= EktéAeon USPAUAKWY TIPOOCOUOLWOEWV WE EMMAOYN TWV TAPAUETPWY TOU aplOpnTikol OXNHOTOC TOU
UOPAUALKOU HOVTEAOU. H eKTEAEON TWV TIPOOCOMOLWOEWV Yla KABe mepiodo emavadopdc €ylve yla ta pPECA
vOpoypadipaTa KoL YL LECOUC CUVTEAECTEC TPOXUTNTAC EVW YLOL ONUOVTIKA TIOTAMLO EYLVE YLOL TPl oEVApLAL

(EvpeVEC, LEOO, OUOUEVEC).
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Kevtpwknc Makedoviac (GR10)

Mpoocopoiwon dtodsvong MANHUUPpwWV yia tig ZAYKN
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc
Kevtpwknc Makedoviac (GR10)
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc
Kevtpikn¢ Makedoviag (GR10)
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc

Kevtpikn¢ Makedoviag (GR10)

T = 1000 étn

-y "‘! WY
Ymouvnua/Legend
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc
Kevtpwknc Makedoviac (GR10)

ATOTLUNON TWV EMUMTWOEWV ano MAnUpUpa neplédouv snavadopag T

» 5 kAaoeig emkivéuvotnrog Taybmra poligv (m/sec)
BAGOZ d (m) v<0,5 05<v=<20 20<v<40 v>4,0

- VL : very low (oAU xapunAog) d<0,2 VL VL VL L
{5 ' 02<d<0,5 L L M M

L low (x.aur]?\o’q) 0,5<d<1,0 L M H H
- M : medium (petplog) 1,0<d<15 M M H
- H : high (ubnAog) 1,5<d<2 H H

d>2

- VH : very high (oAU unAo) «

Hazard Class Score
VL - moAu yoapniog 0,2
L - yapmiog 0,4
M - pETpLOG 0,6
H - wymhog 0,8
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc

Kevtpwknc Makedoviac (GR10)
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Xaptng kwvduvou mAnuuvpag
Ymwouvnual/Legend

Babpég emipporic mAnppipag T=100 érm NéAsig/Okiopoi

o 2000-5000
o] >5000
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc
Kevtpwknc Makedoviac (GR10)

EKTipnoNn HEYLOTWV SUVNTIKWV ETILMTWOEWV TTANLHUPLKWV YEYOVOTWV — ZUAAOYN OTOTLOTLKWYVY CTOLXELWV

» 5 KAaoei¢ TpwToTNTAC » la tnv arotipnon tng¢ pHEyLotn¢ mdavng eNintwon¢ th¢ TAnUUUPAg:
1. Emuttwoelg otov mAnBuopo, EKAC

- TOAU YaunAn : 50
2. OLKOVOULKEG eTUITTWOELS EKOC (o€ emimedo €0OVIKNG olkovopiag)

- xaunAn : 100
3. NepPAANOVTIKEC ETUMTWOELG EK[TEC

- M€TpLa : 150
4. ETUMTWOELG O0TNV TIOALTLOTLIKN KAnpovoulia Ek/1o¢

- onUowvTikn : 250

- TIOAU onpavtikn : 500 lNa kade katnyopia erintwonc ot SeIKTeC Twv emi HEPOUC: ExAc =X ExAS
MBavi) peyotn | Katnyyopla kwwdivvou
H ouvoAuwkri ék9eon kade KeALou: EminTwen
<50 TOAU Y aUNAOG
50-125 Xauniog
Ext = ExA* + Ex0O* + Exlle® + ExIIo® 125200 x

- PETPLOG

200-400 vimaog
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc
Kevtpwknc Makedoviac (GR10)

Amotipnon tou KwwvéUvou ano nAnuplpa nepldédou snavadopag T

O MNa kaBe kel ¢ kal yla kaBe katnyopla enimtwong n emnikivdéuvotnta opiletal

QIO TLG ETULUEPOUG EMUTTWOELG KOLL TOUG avTioTtotyoug Babpoug emppong: EMA(T)°= E [ExAcx BA(T)]

[ ABpoilovtal, oe kABe keAi ¢, OL EMUMTWOELG: En(T)c=EmA(T)c+ EnO(T)c + Enlle(T)c+ Enllo(T)c
B avn Katnyopla kivduvou
EMMTWOT)
<50 oAU YapunAog
50-125 xopniog
125-200 HETPLOG
200-400 vymAds
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XEAIO AIAXEIPIZHZ KINAYNQN NAHMMYPAZ twv Askavwv Amnoppon¢ Motapwv tou YdatikoU Alapepiopatoc
Kevtpwknc Makedoviac (GR10)

(o A

SV

T=100 étn

Xaptne¢ emikivéuvotntag
nAnupUpag

MoéAsig/Oikiopoi ATmroTipnon emMTWoswV MAnppopag T=100 érn
(o] 22000-5000 MoAU xapnAodg Kivduvog
o >5000 - XapnAog kivBuvog

: Opio mAnppUpag mepi6dou emavagopds T=100 €1n Mérpiog kivduvog

. Zavn Auvnrikd YynAou Kivduvou MAnppipag - YynAodg kiviuvog

- oAU uynASg KivBuvog
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2XEAIO AIAXEIPIZHZ KINAYNQN OAHMMYPAZ twv Askoavwv Amopponc Motapwv tou Ydatikolu Alopepiopatod
Kevtpwknc Makedoviac (GR10)

EAAeideLg oTnv eKkTipnon Kwvduvou ko emtikivéuvatntog — MiBava onpeia nov xpilouvv enaveéEtaong

" H avaAvon Twv tonoypadlkwyv umoBabpwv gival adpr) HE EMUMTWOEL OTNV TTPOOOUOLWON OE KPLoLO onUELaL.
Tortoypapika urtoBadpa tou KtnuoatoAoyiou A.E. - DEM avaAuonc 5x5 m?. tnv aktoypauun twv ZAYKIM 1x1 m?.

= H Aemtopepnig TomoypadLkr amoTuMwon TEXVIKWY EPYWV KOl KATOOKEU WV.
= Ektipnon tou ouvteAeoth Tpaxvutntac Manning otic dtadopec BEceELC TOU MOTAUOU KoL TN KALONG Tou.

Xpnoeic ync arto CORINE Land Cover 2000 kot ilot tou OMNEKETIE 2008.
" EKTiHNON MANUUUPLKWY ELOPOWV OTTO AEKAVEC KUPLWV TIOTOUWY EKTOC EAANVIKWY CUVOpWV.

= Aev €XeL ekTLUNOEL N MIBAVOTNTO ALOTOXLOC TWV EPYWV TIPOOTACLOC TT.X. TIEPLUETPLKWY OVAXWHUATWVY TIOU TOTEAEL TOV
Kivbuvo mMAnupLpac.

" Aev €xeL oUVEKTIMNBEL N KALLOTIKA aAAayr OTLC TTNYEC KVOUVOU TL.X. OTLC OUPBPLEC KOUTTUAEG Kol otn Sladpopn Tou
KvdUVOoU TL.X. LETAPOAN OTLC XPROELS YNG.

= Aev €XOUV OUVEKTIUNOEL Ol EMMTWOEL TNC KALMATIKAG aAAAYNG OTOUC OTOOEKTEC TOU KWVOUVOU TT.X. OLKOVOWLLKEG

dpaoTNPLOTNTEC, UTTOSOUEG K.T.A.



5. 2YMIEPAZMATA KAI TTPOTAZEI2 ——

*  Eivou avoykaio ) oovarrtuén Ko 1 Katavonor evog mAaUciov kKot Twv Sl Opwv CUVICTWOWY TOU YIX TNV
dloryeiplon TS Stakivouvevong TANUpUpag. To mAaiolo cutd O mpemel v umootnpyOel oo kaTtdAAnAoug
HNYoviopoUc ( KpoatikoUg Kot TomikoUg Gpopeig) yio tnv aovdarruén kot tnv ebappoyr Aleyelplotikwy Xxediwv

* H SioxivdUvevon mAnupupog ( €idikd oe Sounuévo mepfdAiov) dev sivor oA pia TAnpupopo. H
Sl vdUvevon eival ATOTEAECUA EVOC GUVOVNOOU TTXPAUETPWY TTOU TTEPLAXPAVEL TOV Kivauvo, TNV €k0eom
KoL TNV TpwtotnTa. H aovaryvwplom ocutwv twv mapapeTpwy SLEUKOAUVEL TNV KATAVOT)OT) TNG €VVOLOC TNG
droktvduvevonc kot defyvel OTL HOVO 0 GUVOVXOHOC PUCIKWV KL avOpwTTIVwV ToporydvTwy STHLOUPYEL TNV
dlokvdUvevon

*  Xwpic dedopeva TOv Vo SelYVOUV TIOLEC TTEPLOYEC KIVOUVEVOUV €V HITOPOUV VA EPAPLLOCGTOUV HETPA TTOU VX
VTILETWTTI(OVV L€ eMITUY X TOV Kivduvo.



5. 2YMIEPA2ZMATA KAI TTPOTAZEI2 ——

O ouvbuaopoc LETPWV ( Aopka Ko pn SOULKA, XWPLKA Kol BEoLKA ) Umopel va odnynoEL 0TNV ETITUXNA
Sdlaxeiplon tnG MANUMUPLKAG Staktvduveuong

 HmapakoAouOnon Kat amotipnon Twv ehopUolOUEVWY LETPWV AVASELKVUOUV TLC KAAEC TIPAKTLKEC Kol BonBouv
otnv ocuvexn BeAtiwon Twv oxedbiwv dlaxeiplong

* O xwpotaflkoc oxedlaopog mou mephapPavel kat OEpata MANUUUPWV ATTOTEAEL TNV TTAEOV UTTOOXOLLEVN
LOKPOTIPOBOECN OTPATNYLKN YLOL TNV ETTITUXN Slaxelplon TnG MANUMUPLKAC dtakvduveuonc.



