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Ta peyala ppaypota otnv VdPoAoyikn Aekavn
tou Awakpatikov Motapou Apda
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H avIlpeTwion Twv TANUUUpwyY vivetal moAl SUOKOAOTEPN, OTOWV
TIPOKELTOL Vio. Slakpatikn UOPOAoYIKN Askowvn, OTOU EUTTAEKOVTOL
TTEPLOCOTEPEC XWPEC, OTIWCE OTNV MEpIMTWon tou SLaKpATIKOU TTOTALIOoU
Apba, omou n udpoAoylkn Aekavn potpalstol o OUO XWPEC, TN
BouAyapia 1mou sival n avavin xwpa kot tnv EAAada, mou eival n
KOTAVTIN XWPo, oAAA Ol amoppoEc tou Apbda emnpealouv SUOHEVWG
Kol Tnv Toupkia.

Iblaitepa 68, OTOvV N OVAVIN XWPQA, TOU KOTOOKEUOOE HEYAAQ
dpaypota, evOladEPETAL  KUPLOL VIO TNV  OLKOVORLKN  TOUC
EKHETAAAEVON, N omola  OoVIIOTPATEVETOL TNV  OVIUTANHLUPLKA
POOTOOLOL TWV KOTAVTN XWPWV.
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MpoBAedn Bpoxomtwong

Me Baon ocUyxpovec HeTewPONOVIKEC eBodouc yivetal tpoPAedn
Bpoxomtwonc vio TIC emopevec 5 pepec, ava  3wpo, o€
TETPAYWVIKA KEALA Staotacswv 8 x 8 Km (NIMH).

HUepd oL THVIZ (e Ztpartriyiice s Arakeipton g FlE gt BAAROVTOC, KataoTpod Wy & Kpiognivs
ERTIA~ QAR - 31 QKT Bplow, 2017



EkTtinon amoppon¢ He Baon
tnVv npoBAeyn Bpoxontwong
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ISBA-MODCOU

coupled model

Atmospheric forcing

time wtep — Bhoure

ISBA

Surface scheme
time tep = 5mn

Hydrological model
time step = 1 dey

| Figure 3 : River network (blue) and underground grid (red). Gauging stations are shown with green squares




Avantuén 161KoU AoylopkoU dtaxeipiong

ARDA

cl)pavudtwv Kol anod)uyﬁg T[An uuup(bv (DUTH) ARDA=

IMPORT RUNOFF IMPORT IMPORT RAIN
FORBULGARIAN | | INITIAL DATA DATA TS (CONaURE
DAMS (OPTIONAL) || (OPTIONAL)

 ARDASFLOODS | EvrosFloods |

Routing Parameters
Simulation space step {m) 1000
)| Overalltime of solution () 0
0so Simulation time step (sec)
[
Initial Condttions - Simulation Duration
@ Use Custum Data
clet Kardzali reservoir initial water level (285 - 324,3m) 325
St. Kladenets reservoir initial water level (204 -225m) 225
Ivaylovarad reservoir initial water level (74,5-120.2m) 120
Start Time 31/12/2012 @~ Hour 21 v

End Time 3171272012 @y Hour: 21 v

Choose the type of simulation you would like to run
@ Run using predefined utilization factors for dam hydropower plants

Dam

»
Studen Kladenets

Ivaylovgrad

carm A E

orkbench  BSR Screen
Recorder 5

£ [

FileZilla.  CWRmode
Client

ANSYS M.Y.HE.
[TTANHZ




Avamntuén el6lkov AOYyLGLKOU SLaxeiplonc
dpaypatwyv Kat arnodpuyng mAnppupwv (DUTH)
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Avantuén el6lkov AoYyLGLKOU SLaxeiplonc
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NMpocopoiwon otov H/Y tng Asttoupylog Twv

3 dpaypatwv tov Apda, PE GTOXO TN HEYLOTOTIOLNON | ~22.

aPAYWYNC EVEPYELAC Kal TNV arnoduync TANUUUEOC

2KOTTOC: 2UVEXNC TPOCOUOLWwOoN TNE PONC LEOW TWV TOULEUTNPWV Ko
LECW TOU TOTALOU HE €va mpoypoppo H/Y yia Tic emopevec 5
uepec. H nmpooopolwon nepthapBavel 0Aouc ToUC EVOAAAKTLKOUC
TIPOTIOUC AELTOUPYIOC TWV  UOPONAEKIPLKWY  €pyooTOClWY, TN
dlodevon kaBe dopd INC PoNc HUECW TOU TOTOHOU KoL TwV
TOULEUTNAPWY [IE OTOXO TN HEyLoTOmolnon TINC TMOPOYOUEVNC
EVEPVELAC KAL TNV artodpuyn TANLUU poLC.

Etcaywyn 6edopevwv:
» Extipnon ormopponc TwV ENMOMEVWV 5 nUEPWV KOl OPYLKEC
OTABLEC TOULELTAP WV

AnotéAeopa: BEATIOTOC XELPLONOC aTEAELOEPWOEWVY VEPOU OTTO TO
3 dpaypora  yla o peylotonoinon mapaywync  udponAekIpLkng
EVEPVELAC KAt amoduyn MANKHUPWY.



Mpocopoiwon otov H/Y tng Asttoupyiag Twv

3 cbpavudtwv ToUu Apda, LE OTOXO TN uevlctonoinon LTS
TLOLPOLYWYNG EVEPYELAC KAL TNV anocbuvnq ANV PAC

Cxema Ha kackapa ,Apga*“
Arda Hydro Power Cascade Sche!
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TL akpLBWG KAVEL TO AOYLOLKO;

» E€etalel oAouc touc evOANAKTILKOUC TpOmouc blaxeiptong ota
pla dpayuato Kol KOVEL  OAouc Touc  USPAUALKOUC
UTTOAOVLOLLOUC yia KaBe Evav arto autouc.

» o va npooopowwBel n Asttoupyla Twv USPONAEKTPLKWV
EPYOOTAOLWV VL0 OUYKEKPLUEVEC WPEC KAl OxL vio 24wpn
AEltoupyla elonyOn o cuvieleotnc xpnotponoinonc (Utilization
Factor), o omoloc Aappavet Tipec amo 0% (yia pndevikn
Aettoupyla) ewe 100% (yia 24wpn Asttoupyia). O cuvieAeoTnC
Xpnotpomnotnonc UTOAOVI(ETOL QIO TO avVAITTUXBEV AOYLOLLLKO,
otav avalnteitatl n PEAtiotn Avon.

» TouTtoxpovo UTMTOAOYL(EL TNV MOPOYOUEVN KOTA TN OLAPKELO TOU
MANUUUPLKOU ETIEL00OLOU UOPONAEKTPLKN EVEPYELO KOBWC KoL TN
duVALLEVN vo. TapoxBel e TO AMOBNKEVEVO OTOUC TOHLEUTNPEC
VEPO OTO TEAOC TOU £mELCObIOU.
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T1 akpIBWG KAVEI TO AOYIOHIKO;
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T1 akpIBwg KAVEI TO AOYIOUIKO; ARl




Emidoyn BEATiotou SLaxelploTtikol oxedbiou

EmttAeyetal to BeAtioto SLAXELPLOTIKO OXEDLO LE 2 TPOTIOUC:

> 19 Tpomnoc

J Katataooet Tic eVaAAAKTIKEC AUoELC UE BAon TO OLKOVOLILKO 0dEAOC,
onAadn pe Baon TNV MOPAVOLEVN EVEPVELA. H katatoén yivetal
katd ¢Bivouca OCElpd Qo TN MEYOAUTEPN EVEPYELD TPOC TN
LLLKPOTEPN.

1 MapaAAnAa, e Baon TiC MANKUUUPLKEC OILXLLEC, TTOU dNLiloupyouvTal
KOTAVIN TwV Tplwy dpaypotwy, ormokAsioviol To. gevapla sKeiva
TTOU MTPOKOAOUV MANUHUPEC.

] Onote, wc PBEAtiotn emiAoyn TPOTEIVETAL EKEIVO TO OEVAPLO
Slaxeiploneg, OMOU TOpPAYVETAL N HEVIOTN €EVEpYELa (amo Tov
kataAoyo kara ¢Oivovoca ocelpd), aAAa Tavtoxpova Oev
SnHovpYEL MANRUUPA KATAVTN TWV POYHATWY.



ErttAoyn BEAtioTou SLaxeLlpLloTikou oxebiou pnon,

| Result Viewer

oo i Otimum Solution | Graphs | Output Tables | S
Simulati Total Energy Manx flow Manx flow Mazx flow Maxflow
_____________ fII11IJ i Kardzal UF (%) St. Kladenets Ivaylovgrad Production plus downstream downstream downstream downstrear
............. ,::r ) zall Ui, UF (%) UF (%) the remaining Kardzhali 5t. Kladenets Ivaylovgrad Ardas river
o sl energy (<Wh) {m3/5) {m3/5) (m3/s) (m3/s) s
IEIRIENEIEIE 00 leo a0 80 277,565 1620 5611 £68.4 g57 (e
[ 100 100 60 277.084 162.0 516.3 795.4 7682
I 100 60 80 276,951 1620 5695 7226 6542
o ] |6 40 60 1620 530.0 7175 687.5 o
L ] |60 80 40 162.0 482.8 779.8 7385 R
B ] |80 60 60 162.0 5342 7566 7197 . DO
ol m r L
| FecHDSscEdSesseI o m3ss) —
_____________ Flood Limit A downstream of Ardas (m3/s) 800
Flood Danger Detected in Scenario Flood Limit At downstream of Kardzali Dam m3/s): 600 __
Mo Flood Danger Food Limit At downstream of St. Kladenets Dam (m3ss):. 600 Y
Flood Limit 4 downstream of Ivaylograd Dam (m3/s): 300 a0




Ertiloyn BEATLoTOU SLaXelpLoTikol oxediov .
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» 2° Tpormnoc

Baoiletal o0& €vo ouvBOETIKO Kpltnplo oflohoynonc e oOToYo 1IN
oUVOALKN BeATioTomoinon ToU cUOTNLATOC, TTOU oplleTal We eENC:

] Owkovopiky  amotipnon TNC TOPOVOUEVNC EVEPYELAC Kol
napAaAAnAa OlKOVOLKN omotipnon twv (gvéexopevwy) Inuiwv
nANUpVPpwWY amo tn 610dsvon TWV MANUUUPLKWY KUHATWV OTOV
noTapo Apda SLapeocou Twy TPpLWV BoUAYApLKWY GPOyATWV.

. EtoL n aéloAoynon kat n kotdataén oAwv Twv oevapiwv dtaxeiplong
Twy ppaypatwyv yivetotr pe Baon to odeAoc oo TV mapaywyn
EVEPYELOC HELOV TO QAVTIOTOLYOUV AOYyW TWV ONEAEUOEPWUEVWV
TOCOTATWY VEPOU armo ta tpio ppaypoto (EVOEXOUEVO) KOGTOC
TANRHVPWV.
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Molog eival o KAAUTEPOCG TPOTOC yia TNV EMAoyn
TOU BEATLOTOU SLAXELPLOTIKOU OXESLOV;
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Napayetot mowiAila ypadnHATWY Kol TTVAKWVY ovoPOopPLKA LLE TO
vdpoypadnpota ELGPONEC — EKPONC OTOUC TAULEUTAPEC KOl OTOL
vdatopelpaTa, TNV MOPOYOUEVN EVEPYELOL CUVAPTHOEL TOU XPOVOU,
TNV €€EALEN TNC OTAOUNC OTOUC TAULEUTAPEC

-
Choose Station  Ivaylovgrad Dam ~+ Choose Graph 1. Turbine and Spillway Discharge
3234 1000
3034 300
= 283 =
£ g 600
‘B n
T E
— d
263 5 400
2434
200
I
223 T T T T .
01-Jan-13 03-Jan-13 05-Jan-13 07-Jan-13 0%-Jan-13 11-Jan-1. 0
Time 01-Jan-13 03-Jan-13 05-Jan-13 07-Jan-13 09-Jan-13 11-Jan-13
t (hr)
ray Graphs
Graphs | Output Tables
25000 Discharge Tables | Dams’ Reservoir Water Balance
. - . . Total Plart =
20000 Initial Water in Reservoir (X : Crest Discharge  Outflow Energy
Time Sevation (m)  1.000.000m3) Reservair Discharge m3/s) m3/s) Produced
Inflow {m3/s)  {m3/s)
= » 32095 39349 0 D
= 15000 01-Jan-1312... |320.95 39349 0 162 0 162 2208769
= 01-Jan-1312... | 320,94 393.39 2977 162 0 162 2208602
2 10000 01-Jan-1212... | 320.94 39331 100,61 162 0 162 22085.27
(TN}
01Jan-1312... | 320,93 39328 15187 162 0 162 2208508
5000 01-Jan-1312... | 320,93 39327 20187 162 0 162 22085 65
0-Jan-131:... 32093 39329 251.22 162 0 162 22086.76
a 0-Jan-131:... |320.94 393,35 300.18 162 0 162 2208843
' " - - " " - . D-Jan-131.... |320.95 39343 43.87 62 0 62 22080.85 -
03-Jan-13 05-Jan-13 07-Jan-13 09-Jan-13  11-Jan-13 Tan-131.... |320.9 3 3 162 162 2205
Timeihr) | Exportto Excel
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INUNDATION MAP SYMBOL | PARAMETER
FLOOD HYDROGRAPH WITH RETURN PERIOD| ®  Selement Maximum depth (Dmax)
T=10yrs

Drnax Max depth in the inundaled area, inm

—>
(/ X «<1
—+—+ Ardas ver banks g 5 Hmaox Max free surface elevation in the inundated

area,inm

—— RNercrosssection ’ -
Maximum Discharge of Hydrograph at Therapio: g Time fo peak waler depth, measused from the
1.201 cum/s ’ Flow between Arda’s . » 2m-4m fime of flood hydrograph amival at Theropio

Forecasted fime of max Depth , in days




Waterv Surface Elevation , m
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ELEVATION ,m

Return period T=10 years , Qmax=1201 m3/fs.
Water Surface and levees elevation of Arda flow as a function of distance from Arda confiuence

Return period T=10years , Qmax =1201 m3/s.

with Maritsa . Levees freeboard of Arda riverflow as a function of distance from Arda confluence
withMaritsa .
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Return period T=10years , Qmax=1201 m3/s.
Peak Dicharge of Arda riverflow as a function of distance from Arda confluence with
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JUUTEPALOLOLTOL

» Ot O60o ywpsc EANabda kot  Boulyapla  €youv
OUVELONTOTONOEL TN omoudaloTnIo TNC ouvepyoolog vio
TNV €riluon tou mMPoBANUATOC TWV MANUUUPWY, TTOU OTto
TeEXVIKN amoyn 6ev vl OUTE QITAO, OUTE TETPLULEVO.

» EXEL VIVEL ONLIAVTLKN ETTLOTNLOVIKN avaAuon Kot EpEUVA Kol
N Mapouoo epyooio OmoTEAEL £va PEPOC TNC CGUVOALKNC
QUTAC CUVEPYOTLKNC TTpOOoTIABELOC.

> ATIOUEVEL  TWPO. VO TIPOXWPNOOUV  TEPLOOOTEPO
arnodaoloTiKa otV sdopuoyn Kot oIn Xpnon oowyv
ovantuxbnkav o€ nuepnota Bacn e MVELUA ELALKPLVOUC
oUVEpYaOoioc, adnvovtac oto mapeABov Tnv kaxumoia Kot
TNV petaBeon suBuvwy.




JUUTEPACLOTA. T




Znpavtkn TiunTtkn Alakplon e

H Evpwrnaiki Enwtponn enéAeée 28 Epya ano oAa ta npoypappata (oxt
pnovo ta INTERREG), w¢ napadeiypota yia to nwe ta Eupwrnaikad xprpata
«TILAVOUV TOTIO» yLa Tou¢ Eupwmnaioug moAlteg.

Méoa os avtd Bpioketat to ARDAFORECAST.

http://ec.europa.eu/regional policy/index.cfm/en/projects/bulgaria/ard
aforecast-a-reliable-flood-warning-system-developed-for-the-cross-
border-arda-river
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WHICH CONTRIBUTES TO FLOODS OF NEA VYSSA -ORESTIADA

T, return period, 3 Volume overflow,
vears Qrherapio M/ million m> NEW VYSSA LEVEE
5 958 1 OK
10 1201 13 oK
20 1434 28 PROBABLE OVERTOP
50 1735 50 OVERTOP
100 1961 69 OVERTOP
500 2483 116 OVERTOP
1000 2707 139 OVERTOP
10000 3452 204 OVERTOP




WE MADE TWO DIMENSIONAL
SIMULATION OF ARDA FLOOD
WATERS MOVEMENT IN FLOOD
REGION Ill FOR THE SCENARIO:
Return period T=50 years

Qmax Therapio =1735 m3/S

The Nea Vyssa levee will be
overtopped.




Return Period T=50 Years
QTherapio=1735 m3/s
(flood of 2006)

Qkastanies-confluence=675 m3/s

Water Volume=49 million m3

MAX VELOCITY , m/s

Valocity (magritude Mo

-2.50

1.88
1:26
B O. 640

0.0200
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According to the Federal Emergency Management Agency
(FEMA) of USA a levee should be designed, constructed,
and maintained to withstand and reduce flood hazard
posed by 1% annual chance flood (T=100 years return
period). The flood having a 1% chance of being equaled or
exceeded in any given year is called base flow. For Arda
downstream Therapio the discharge hydrograph with
T=100 years has a peak discharge 1961 m3/s.

We present subsequently the flood maps for the base
flow-return Period T=100 years, Q, ., therapio =1961 m3/s.
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Flood REGION 1.
For return period T <100 years , or for
Qmax<1961 m3/s ,the oveflow waters from
the left levee . flow to two seperate natural
storage areas, close to Komara and Kanada.
For T>100 years, the outflow waters form
ariver.

Dmax = 1m
Hmax = 49m

Amax = 1,242sg.km
Tpeak = 30h
Tforecast = 6d

Tpeak = 35h

005 1 2 Tforecast = 6d

Kilometers

Dmax = 3m
Hmax = 38,5m
Amax = 1,119sq.km
Tpeak = 35h
Tforecast = 6d

Nosled 8
Dmax = 5m
Hmax = 39,8m
Amax = 3,669sq.km
Tpeak = 27h
Tforecast = 6d

[—e

Y

Eurogean Tertoial Conperation Programme
Greece-Bulgaria 2007-2013
INVESTING IN OUR FUTURE

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

Dmax = 2m
Hmax = 45,5m

J Amax = 2,181sq.km
Tpeak = 50h
Tforecast = 7d

ARDAFORECAST - Contract 82.11.01/20.03.2012

ARDA =

FORECAST
FLooD REGION Il .For all T , the overflow

waters from the right levee are accumulated to —__—.
sothree natural storage areaw, close to

f Hydraulics -May2014

Ammovouno, Fylakio and Kastanies.

.

INUNDATION MAP DL
FLOOD HYDROGRAPH WITH RETURN PERIO a
T= 100yrs

Maximum Discharge of Hydrograph at Therapio:
1.961 cum/s

MAP LEGEND
SYMBOL PARAMETER
Maximum depth (Dmax)
Settioment Dmax Max depth in the inundated area , in m
1
Ardas river banks <im Hmax Max free surface elevation in the inundated
areda,inm
River cross-section ’ Tm-2m
Tpeak Time to peak water depth, measured from the
Flow between Arda’ s ’ 2m - 4m time of flood hydrograph arrival at Therapio
leeves Dam , hours
’ 4m - 6m f
Tforecast | Forecasted time of max Depth , in days
Amax Max inundation area, km?2
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FLOOD REGION IIl.
The overflow
waters from right
levee ,downstream
Kastanies, flows
south east,
towards Nea
Vyssa, Orestiada
and Pythio.
Inundation area
about 70 kma2.

Return Period T=100 Years
QTherapio=1961 m3/s
Qkastanies-confluence=847 m3/s

Water Volume=92 million m3

MAX VELOCITY , m/s




TWO DIMENSIONAL SIMULATION OF ARDA

FLOOD WATERS MOVEMENT IN FLOOD REGION
lIl FOR THE SCENARIO:

Return period T=100 years

Qmax Therapio=1961 m3/S



Return Period T=100 Years
QTherapio=1961 m3/s
Qkastanies-confluence=847 m3/s

Water Volume=92 million m3

MAX VELOCITY , m/s

Velocity (magritude )
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Return Period T=100 Years
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Qkastanies-confluence=847 m3/s
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MAX VELOCITY , m/s
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Return Period T=100 Years
QTherapio=1961 m3/s
Qkastanies-confluence=847 m3/s

Water Volume=92 million m3

MAX VELOCITY , m/s

Velocity (magritude )

H

0.0200

2.01
1.01



Return Period T=100 Years
QTherapio=1961 m3/s
Qkastanies-confluence=847 m3/s

Water Volume=92 million m3

MAX VELOCITY , m/s

Velocity (magritude o)

3.00
2.01
1.01
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Return Period T=100 Years
QTherapio=1961 m3/s
Qkastanies-confluence=847 m3/s

Water Volume=92 million m3

MAX VELOCITY , m/s

Velocity (magritude )

3.00

2.01

1.01
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Return Period T=100 Years
QTherapio=1961 m3/s
Qkastanies-confluence=847 m3/s

Water Volume=92 million m3

MAX VELOCITY , m/s

Velocity (magritude )

3.00

2.01

11.01

0.0200
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Return Period T=100 Years
QTherapio=1961 m3/s

Qkastanies-confluence=847 m3/s

FLOOD REGION IIl.
The overflow
waters from right
levee ,downstream
Kastanies, flows
south east,
towards Nea
Vyssa, Orestiada
and Pythio.
Inundation area

Water Volume=92 million m3

MAX VELOCITY , m/s

Velocity (magrituds Mo

about 70 km2. .3'OO
2.01
) {f__”].m

T—‘ .0.0200
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HAZARD CLASSIFICATION - FLOOD RISK

1. European flood directive requests flood extent maps
for an extreme (low probability) and an >100-years
scenario (medium probability). Moreover, where
appropriate, a high probability scenario can be added.

2. ForT=5, 10, 20, 50, 100, 1000 and 10000 years, we
run simulations for the free surface elevation of flood
waters at flooded areas close to villages, roads or other
important sites and we compare it with the elevation
of the villages.




s HAZARD CLASSIFICATION THRESHOLDS FOR VILLAGES
WITHOUT DANGER FOR FLOODING
THRESHOLDS
VILLAGE ELEV;:TION m3/s
“Warning” “Alert”
THERAPIO 65 2707 3452
KOMARA 65 2707 3452
KYPRINOS 63 2707 3452
AMMOVOUNO 63 2707 3452
FYLAKION 61 2707 3452
ELAIA 52 2707 3452
KERAMOS 54 2707 3452
RIZIA 56 2707 3452
BRIDGE
(NATIONAL ROAD
KASTANIES 47 2707 3452
ORMENIO)




HAZARD CLASSIFICATION THRESHOLDS,m?®/s

VILLAGE

ELEVATION
m

“Warning”

“Alert”

“Flooding”

ARZOS

43

958

1961

3452

RIZIA, Irish bridge, lowest elevation on south levee

958

1201

1434

KANADAS

1434

1735

3452

KASTANIES, Irish bridge ,lowest elevation on south levee

500

592

958

KASTANIES (Church )

500

592

958

KASTANIES (Road Kastanies -Erdine)

592

958

1201

KASTANIES , pavement elevation of road Kastanies -Erdine, in the
opening under the train embankment

592

958

1201

KASTANIES , 970 m east of Church, drainage channel under the
train embankment, ground elevation

KASTANIES , 970 m east of Church, invert elevation (lowest inside
point) of drainage channel, under the train embankment

MARASIA

NEA VYSSA VILLAGE

NEA VYSSA PLAIN

ORESTIADA TOWN

ORESTIADA PLAIN




Hazard to People Classification Ground at Kastanies Church (ground elevation= 38.6 m)
using Hazard Rating (HR=d x (v + 0.5) + DF)

MAX d, max
RETURN PERIOD T (years), | WATER D\éVPATTF'IEiT vomax | HR/;\élAl\IT(? Degree of
AND MAX Q (m3/s)AT ELEVATION VELOCITY _ Flood
CHURCH Factor (DF)|HR= d* (v
THERAPIO AT GROUND ,m/s +0.5) + DF Hazard
KASTANIES m ’ '
T:50, QpeakTherapio:1735 39.6 1 0.7 0.5 1.7 Slgnlflcant
T=10000, QpeaxTherapic=3452 39.9 1.3 1 1 2.95 Extreme




Hazard to People Classification at Kastanies, Road Pavement Kastanies -Erdine (road
pavement elevation=39.0 m)
using Hazard Rating (HR=d x (v + 0.5) + DF)
ELIIE\CIQ')I'(I (;I:,\IA-II-:(ECI;AD d, max WATER max HAZARD
RETURN PERIOD T (years) AND KASTAN’IES- DEPTH AT V, max Debris RATING Degree of
MAX Q (m3/s) AT THERAPIO ERDINE ROAD VELOCITY, m/s| Factor |HR= d * (v| Flood Hazard
PAVEMENT, m PAVEMENT, m (DF) |+0.5)+DF
T=5, QpeakTherapio=958 38-9 0 0 0 0 LOW
T=10, QpeakTherapio=1201 39.2 0.2 0.4 0.5 0.68 Low
T=20, QpeakTherapio=1434 39.4 0-4 0-6 0-5 0-94 Moderate
T=50’ QpeakTherapio=1735 39.6 0-6 0.7 0-5 1-22 Moderate
T=100, Qpeaktherapio=1961 39.8 0.8 0.8 1 2.04 Significant
T=10000, QpeakTherapio=3452 39-9 0-9 1 1 2-35 Significant







