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Kotdkivon AKtiS A0y Oaraco10v LEIGUIKOD
Kvpnatog oto NA Avyaio

B. X. ZIQI'AX
[MoMtucodg Mnyavikog EMIT

epiinyn

H mapovoa onuoaicvon apopd. o€ o, awin epopuroyn aptOuntikng
TPOGOUOTWTNS Q0LGoTIWV GEIGUIKMOV KOUATWV OTNV TEPLOYN LUETOLD
Avorolikng Podov kair Notiodvtikng Tovpkiag. [lopduoia kbuoro u-
QOVIOTHKAY TOVAGYLOTOV TPEIS POPES GTNYV TEPLOYN OVTH TO. TEAEVTOLO,
540 ypovia wepimov pe faon 1otopinés kai dAleS Tnyés. Eivor copés
0TI T €V AOY® YEYOVOTO. GVVIGTOVV LEPIKG, OO TOL TTIO 1GYVPC. PVOIKC,
QOLVOUEVQ, TOV EYODY YIVEL OVTIANTTO OTOV EVPOTEPO EALAOIKO YDPO.
H avalvon fociotnie o’ éva amlomoinuévo oe1ouuKo Gevaplo yio. Tig
opyiés ovvOikeg, Eva mpoypopo. H/Y yio v aprBuntixn mpooopoi-
o TS O1AO0TNS TOL KOUATOS, Ko, TEAOG,, tio uebodoloyio mpoodi-
0pLOLOD THG UEYIGTHS AVOPPIYNONS OTIG OVATOMKES OKTES THS VIIGOD
Podov. Etai, ue w fonbeia Loyikwv mopadoymv, n epyocio. kotéinte
0’ évay eVOEIKTIKO-TPOTEYYIGTIKO YOPTH TOPGKTIOS KOTOKAVONG, O
0mOI0G GUUPWVEL € THUAVTIKO POBUO Kou UE TIG DTEGPYOVTES OO
10 TOPeABOV TEPIYPOPES TOPOUOIWY YeYOvOTWY. TIEpav Tov adiou-
QIGPNTHTO EMTTHUOVIKOD EVOIOPEPOVTOS TTOV TOPOVGICLEL 1] YEVEDTH,
0160001 K01 TPOGTTWON TOOVVOLL OE OKTH, TPOKVTTEL 1] OVAYKI TTE-
POLTEPQ UEAETNG KO AWIG EVOEXOUEVIIS UETPMYV VIO LLETPIOOLO TV
KOTOOTPETTIKWV COVETELDY TETOLDV PVGIKODV POIVOUEVODV.

1 EIXATQI'H

To toovvapL eivor pokpd Kopoto KOATog PKPNG KAIoNG
OV TOPAYOVTOL A0 MGTIKE YEOPUVGIKA YEYOVOTO GTOV (OKE-
Gvio Tobpéva M TV oK.

opott mapovcidlovv avénpévo evolapépov Kupimg yio
tov Eipnvikd Qxeavo (pe 76% tov cuvorov TV KoToye-
YPOUUEVOV ELPOVICEDV TGOVVEAL vl TOV KOGHO KOTE TN
duapketo Tov 20° awdva pe Paorn otoyeia g NOAA), dev
glvat omavia kot ot Meosoyeio @drhacoa (To avTicTolyo mo-
060616 QTavel To 10%).

[MBavég yevestovpyég artieg €vOg TGOLVAL UTOPEL va
givat: vVToBAAGGG101 GEG 0T, VTOBUAACGIES 1] TOPAKTIEG KO-
TOMGONGELS, NEAUCTEWNKEG EKPNEELS, VTOBOAACOIES 1GYVPEG
eKpNEELS €V YEVEL, EKTLPCOKPOTNON TLUPNVIKOV GUGKEVOV
ot 0dlooco Kol OKOUN KOl TTOCT KOCUIKAOV COUITOV,
Omw¢ pete@prtdyv. Emmiéov, 6cov apopd otov KAGd0 TOL
[MoAtikod Mnyoavikod, pHepkd TEPLOPIGUEVNG KAILOKOG
(QOVOLEVO TIOV TPOGOLOLALOVY TGOVVALL KOl £XOVV TOPOL-
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oldogt VYMAG Kot Bioo KOHOTO GKPOG TOTIKOD YOPAKTNPO,
&yovv dnpuovpynOel oplopéves Popéc 6To TopeboV Kot amd
aotoyleg €pymv, OMMG VIOYWPY|CES TEXVITMOV TPOVAOV GE
peydro €pyo odomotiag mov yertvialovv pe Apveg N aKTég,
KaOMOG KOl 0GTOYIES PPAYLATMV.

To toovvapl, Bempodpeva ®C KOLUOTIKE QOLVOLEVD,
yapaxmpilovior amd Tig e&ng dudoykég pdoelg: yéveon,
duidoon, pRymon Kot avappiynon. e Beopntikd enimedo
avtipetoniloviol ¢ pokpd kopata vdéotog [7, 13, 14]
AOYO TOV pEYEA®V TidV meptddov (T) kot PiKovg KOHOTog
(L) Beopovtag ta €ite G Un YPOUUIKODS KUUATIGHOVS MG
TPOG TNV TOYLTNTO, UE AUEANTEES KAOETEC GUVIGTAOOCESG TG
tayvtntag [17], gite amAomomTIKE MG YPOUUIKOVG HLOKPOVG
KOUATIOHOVG YoUNANG Taéng [2]. Amd pobnuatikng dmoyng
Yo To HoKpa KOpaTe YoUnAng Téaéng (kdpata pny®@v vdd-
tov) woyvel kh<a/10 1| woddvapa h<L/20, evd 1 petddoon|
TOVG TEPLYPAPETOL amd TIG OAOKANPmOEicEG G TPOS TO
Babog elomaelg drathpnong g palag kot g opung. H mi-
eon Bempeital VOPOSTUTIKY KoL 1) OPLOVTILL CLUVIGTMGO TG
TayvtnTag otodepn 6° 6A0 To Pabog g VOATIVIG GTHANG,
EVAD 1 KATOKOPLPN GLVIGTAGCOH TNG TOYVTNTOS TPOKVTTEL
apeintéa yo tov idto Pabpod axpifetog. Emiong, &xet oeydel
OTL TO. KOMATO POV VOGTOV KIVOOVTOL e TayVTNTO, {01 pe
™V TETPAy@VIKN pila TOL YWVOUEVOL TNG EMTAYLVONG TNG
Bapvtnrtag (g=9,81m/s?) ko tov Pabovg tov vepov (h) oe
kG0 onpeio, dnAadn:

c=\/g7h (1.1)

Q¢ ek TOLTOV AKOLO KOl GE TOAD peydda oKedvia Baon
™G TaENG TV 5-6km, éva pakpl KOUA OTOG TO TGOVVALL Ta-
E10evet e tepaoTieg TayvtnTeg (mepimov 230m/s) oo Kot
0€ VITEPWOKEAVIEG AMOGTAGELG [LE EACYLOTEG EVEPYELOKES OTTD-
Aeteg. EmmAéov, Adym tov dwaitepa PeyGAOL PKOVG KOO
10, YopokTnpiletol amd PEYAAES TYLEG KULOTIKNAG 1YVG.

Katd ™ @don g piymong kot Bewpmdvtag 01t dgv
VILAPYOVY GMLOVTIKEG EVEPYELNKES AMMAEIEG TPOKOTTEL OTL
N petafoin tov Yyovg KOpatog amd ™ Béon 1 ot Béon 2
umopel vo ektiun0et amd m oy. (1.2):
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6mov b, b, avtictoryeg amoctioeig petaly axtivov. [a ape-
Mntéa enidpaon g dtbracng (b,=b,) n oy. (1.2) petanintel
610V YVO6Td VOO Tov Green yio. Lokpovg Kupatiopovg [1].

[Swaitepo evdlapépov T1dc0 g BemPNTIKO 0G0 KLPIMG KoL
0€ TPAKTIKO EMIMEDO EYEL T OAANAETIOPAOT TOV TCOVVALLL LLE
BoBopetpicég aAlayég KoTd T QAon TS d1ddoong oAAd Kot
™g prY@oNs, 6mov GyNUoTIcHOT dTtmg ot avafadiol, ot vea-
AOPAYES, Ol TAPPOL KOt 01 DOOAOL LITOPOVV VO TPOKAAEGOVV
QOVOLEVO OTMG OVOKAUCELS, OKEOAGELS KOl GLVTOVIGLOVG
0ALOIOVOVTOG GNUAVTIKG TOGO TIG WO1OTNTEG TV dlEP)OLLE-
VOV KOUAT®V, 0G0 Kot TNV Katevhuvern d1d00ong e KupLo-
TIKNG EVEPYELNG.

To televtaio kol {0OC oNUAVTIKOTEPO OTASIO e5EMENG
evOg ToOLVAIL 0POpA TNV avappiynon otig axtés. Mia
amd TG TAEOV amodeKTéG Kot kabiepopéveg pLebodoroyieg
povodidototng avaivong sivar avt) tov Synolakis [15] 7
oodvvapa 1 e&éMén avtig omd tovg Kanoglu and Synolakis
[5], ot omoieg OVGLUGTIKG KOTOANYOUV OGUURTMOTIKG GTNV
010 ékepacon Yo TV ovappiynon, Tov didetat amd T OY.
(1.3) Bempdvtog Eva «10eatd» TPoPid TuOUEVE TAPOLOL0 LEe
ovtd Tov oynuotog 1:

1 5
R - [ H\4
— =2.831- (cot B)* (—)
d d
omov

R: péyrot avappiynon povayukov kopotog

B: yovia Kiiong g aKTNg

H: dyog povaykod kopatog oe 6tabepo Pabog d

(1.2)

(1.3)

Zynua 1: Hpopil wobuévo.
Figure 1: Beach profile (Synolakis, 1987)

Xty gpyacia Tov Synolakis [15] avaepépeton eniong ott
n oy. (1.3) wydel 6Tav KovOTOLEITOL O TEPLOPIGLOG TOL TTE-
prypaoetat amd v axdiovdn oy. (1.4):

1/2
H

— >> (0.288tan S
d
Hopddiinio, t0 Kprtiplo Bpavdong mov Yivetor deKTO
oV d1a epyacio sivat:

(1.4)

H
— > 0.8183 - (cot f3)
d

310 KEPAAOLO 5 TNG TOPOVGOG EPYOCING KOl GLYKEKPL-
HEVO, OTOVG TEAKOVG VITOAOYIGHOVG TNG KOTAKALGNG KOTH
KOG TV 0VOTOMKAV 0KTOV TG POdov yivetor ) mapadoyn
g Bedpnong Tov TGOVVALL O AKOAOLOING HOVOYIKAY K-
patov. ‘Etot, ypnoiponotovvral vid kabeotdg Lovodidoto-
g avalvong ot oy. (1.3) émg kat (1.5) Bewpidvtag To TpoPit
oV Boddociov mobuéva otig eEetalodpeveg TOUEG TAPOLOL0
pe ovtd Tov oYuotos 1.

-10/9

(1.5)

2 XYMBOAIXEMOI

AVD: péon kotaxdpuen HeTatodmion
amOGTOON UETOED KUUOTIKOV OKTIVOV
ToOTNTO PAGEMS [LOKPOV KOULOTOG
ovvteheotng TpIPng kot Chezy
Babog npepiag

emTdyLVon g Papvtntog

BaBog vdatog (=C-d)

VYog KOMOTOG

KOG KOULOTOG

ovvteAeoTNG TPIPNG Kotd Manning
mocotnTa Kiviong otn dtevbuveon x
mocotnTa Kiviiong otn dtevbuven y
péytotn avappiynon povoyikod KOUOTog
RL: pnrog empavelokng dappnéng
xpOvog

opifovtiot opboydviot dEoveg

yovia KAlong g aKTg

avOy o elebBepng EMQAVELNG

meTWZOEDERAEQQ T

2]

X Ko
<

3 AEAOMENA KAI APXIKEX XYNOHKEX

3.1. AwoOéopa otoryeia

To KUPLOTEPO CNLELN TOV TEPLYPAPDV TTOV VILAPYOLY Y10l

T Toovvap g Podov tov 1481 n.X., 1609 pn.X. kot 1741

u X., &ouv m¢ séng (Papadopoulos, 2000):

1481 pn.X., «.....H 8¢ BdAacca oykwbeica 5@ tov déo-
VTG smcnkes EVTOG NG TOAEWC... VO TAOIO TETAYTNKE
oV &ENpa amd ToAlppola Kot EGTACE. .. »

e 1609 pX., «.. over 10,000 people were reported
drowned by a sea-wave...”. Towg Tpoxettat yio vreepPo-
M 0ALG givan EVOEIKTIKO TG ProdTnTog ToL KOUATOG,

e 1741 pn.X., «...the sea in Rhodes retreated and then
flooded the coast 12 times with great violence, submerg-
ing the coast opposite the island and destroying five or
six villages located a km inland...».

Ao to otoyyeio vt elval TPOoPAvEG OTL TO VYOS TOL KV-
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patog dev pmopel va kabopiotel axppdc, oAl dev VILAPYEL
apLQPoAic OTL ELPOKELTO Y10 IGYLPE KOUOTOL.

Ext6c 0o 11 Topamdve 16TOPIKES KOTOYPOQEG e Baom
mAéov Tpdopateg Epevveg [11] dmov eEetdlovtat otpmpaTo-
YPOQIKEG TOUEG og ovykekpipéves axtés g NA Tovpkiog
amévavtt and ™ Pdédo, gaivetar mwg vadpyovv amobécelg
OTPOUATOV GOV, TOV XPOVOAOYOUVTOL Kol 0modidovTol
010, OOAAoo10 GEIGHIKE KOHOTO 7OV GLVEPNGOV To €T
1741 pn.X., 1609 p.X. ko 1481 p.X., av Kot opiopéves and
OTEG {0MG VO LTTOPOVV VO GUGYETIGOOVV KOl LLE TO TGOLVALLL
tov 1303 p.X., mov cvvéfn ot NA Kpnm kot eépeton va
TPOKOAESE OMUOVTIKEG KATUGTPOPEG OE OPKETEG TEPLOYEG
¢ Avatolkng Mecoyeiov. Evdeiktikd avapépetatr 0Tt ot
EPEVVEG OVTEG OTIG VOTIEG OKTEG TNG emopyiog Dalaman g
NA Tovpxiog (BA. oynua 3) evtomioay Tig Tpoavapepheiceg
amoféoelg aupov og amdotacn 180m amd Ty aKToypopLun.

‘Eto1, ot mopamdve S10micTAOCEL; TEIVOLV OLGLUGTIKG
va wayiwcovv ™ PBefordmmra yioo v Vmopén TOV TpLOV
OLYKEKPIUEVOV BOAAGOIOV GEICHIKOY Kupdtov. MdloTa,
n apBuntiky mpocopoioon otov H/Y, mov ektedéotnke
0TO TAOIGLO TNG gpyociag avtgc, emPefaidvel OTL apKeETH
Tunpata tov aktd@v g NA Tovpkiog anévavtt amo ) P6do
UTopolV va dexBodv oyetTikd 1oyvpd oelcIKd BaAdooio KO-
pata (BA. oynuo 3).

3.2. Anotimtwon PoBopetpiog — Apyikég cuvOKeg

H puvbopetpio g meproyng véveong kot dtddoong tov
Vo €EETaon TOOLVAUL (0€ MAEKTPOVIKA WYNOLOTOMUEVT
popon pe Baon xapteg g YYN) didetat oto oynqua 2.

TN tov Tpocdloptopd TV apyIKOV cUVONK®OV Kol G-
AOV GYETIKAOV GTOLEIOV JlEPELVAOVTAL KATAUPYNY T TPid
TGOUVALLL TTOV AVOQEPOVTOL TUPUTAV®, TO, 0TTOi0, GLVERN GOV
OPKETEC EKATOVTOETIEG TPV. Apa 1| avdAvoT dev umopel va
Bootiotel og vopyaveg Kataypaeés Kot GAAo akptfn dedopé-
va oOyypova ToV cuppavtov avtdv. [Tapdia avtd, vadpyet
€Val IO TPOCPATO CEIGUIKO YEYOVOG, TO 0Oi0 GUVEPRN otV
010 TEPLOYN YEVESTG, KATAYPAPTKE KOl LTOPEL VO, XPTGLLO-
momBel yio T Afym Kanowwv a&dmictov ototyeiov. [Ipoxet-
TOL Y10 TOV GEWGHO TG 251G Atpidiov 1957u.X., mov cuvePn
oT0. avaTtoAlkd TG Podov pe cvvietoypéveg emkévrpov:
Ye@ypapkd mAdtog 36.50° B, yeoypapikd pnkog 28.6° A
(BA. oynua 3) ko péyebog 7.2. Toviletat, Op®S, OTL KOTA TO
GUYKEKPILEVO GEICUIKO YEYOVOG gV avapEPONKE TGOLVALLL
ot Pddo.

To oyetildevo e TOVG GEIGHOVG TNG TEPLOYNG PV
glvat avacTpoo pe dtevbuven diappnéng B-BA mpog N-NA
KoL [Le TO TEPOYOG amd TNV TAevpd g Podov va avuydve-
tat. Eivay, emopévacg, Beputd va Anebei o idtog d&ovog mg
o a&ovag tng vrobetikng duappnéng Tov muduévo mov Ba
npokaAovoe 10 Vo g&étacn toovvaut. O Gfovog avtdg
&xet devbuvon mepinov mapdAAnAn npog Tic BA aktég g
Podov. To pnkog g empoavewakng oappnéng (SRL) ywo
TO TMOPOTAVEO GEIGHKO YEYOVOS UTOPEL Vo VTOAOYIGTEL Le

apKeTA koA akpifela Yo to eAANViKG dedopéva pe Paon
TPOGEATEG HEAETEG. ZOUQ®VO LE OVAALGT GTOLElOV omd
36 celopuKd englcddo Tov cuvéEPncav oto Atyaio I[Téhayog
[12], mpokvmter SRL = 81.5km, evd avtictoyn epyocio
[6] 6ider SRL=68km, Ty mov v10OeTOOUE GTN GLVEYELL
OESOUEVOL OTL KOTA TN HEAETT QUTH), GOLLPMOVA [LE TOVG GUY-
Ypaoeic, xpnoorombnke eupvTEPO GTATIGTIKO JEIYILOL G-
purepthapfavovtag petaé&l ALY KoL TO OTOTEAEGLLOTO TG
wponyovpevng épevvag. Emiong n tiun mov £yve dekti) otV
TAPOVGO EPUPLOYT| EVPICKETOL TANGIEGTEPO GTNV TN TOV
53km mepinov, mov TpokvATEL 0md TNV avaivon Tov Wells
and Coppersmith [19], n onoia Baciotnke o oToteio and
244 Ge1GUKE YEYOVOTO GE TOYKOGLO EMIMESO.

lNo mmv extignon g petatdémong tov HaAdcciov
mobpéva Aoy oeloptknig dpdong Exovv dtatummbel po-
vtéla €ite GTATIKNG Tapapdpemong tov mubuéva [9] eite
eMoTIKNG cvpumepteopds [8]. Enedn 1o mapdv dpbpo dev
@u0d0&el va epufabivel oe NTMHOTO GEIGHOTEKTOVIKNG,
emeléyn 0 KaBopPIoUOG LG AVTITPOCOTEVTIKNG HECNG TL-
UG KOTAKOPLONG 0VOWMOTG TOL TuBuéva va yivel pe Baon
eneEepyaocpéva otoyyeia [19]. Zvvdvacpdc tov ev Aoy
OTOLYEIOV [LE TIVOKEG YOPAKTNPICTIKAOV LEYEODV pYLLATOV
Yo TooVVaLYEVELG aelopobg [ 18] didet 6tL 1 péomn KaTaKo-
pven petatomion (AVD) tov mubuéva kupaivetal tepimov
0710 lm Y10 oelGpovg HeyEBovg 7 OV OVGLUCTIKG gival N
TaEN neyébovg mov @aivertal va Topayouy To PYLOTH GTO
avatoAkd g Podov. e oeiopovg peyébovg 7.2 (6mmg
frav avtdg tov 1957) n avdywon propet va @Tadcel péyxpt
N Alyo yopuniotepo omd to 1.5m avdioya pe t pebodoro-
yio VTOAOYIGHOV OV Ypnoionoteital. Emeldn, opwe, oty
napovoo avaivon dev elvar embountd va vioBetnBovdv
Wiaitepa akpoio dedopéva, eved mapdiinia givol Yvootd
OTL GTOV €VPVTEPO EALUDIKO YDPO TO KIVILOTIKE YOPOKTN-
PLOTIKA TV pNYHATOV glval cuviHBg LikpOTEP O’ 0,TL G
TOAMEG GALeG oelopoyevelg meployég [12], eivat Aoyiko va
vioBetn el pia pHéon KaTaKOPLEN HETOTOTIOT TOV TVOUEVA
ion pe Im.

Amd ) ototoTikn eneepyacio SESOUEVOV GEIGHUKOY
yeyovotov [6, 19] mpokdzntel Ol Yo TUMIKES TEPIMTMOGELS
pnypétov pe pnkog L=68km, 1o midtog W mpémet va kopai-
vetot yopw ota 25km. Ta vo vedp&et o KoAr Tpocéyyion
OV eUPASOV TNG TEPLOYNG TTOL AVVWAOVETOL KOL EXOVTOG ©OG
dedopévo OTL To pryHa givatl avacTPoPo pe KAion 45°, Tov
delyvel va amotekel Kot Oepntikd tn dvouevESTEPT TEPi-
TTOGCT ONUIOVPYING TECOVVALLL, TPOKOTTEL OTL £VO AVAGTPOPO
pnyro pnkovg L=68km kot tAdtovg W=25km pe yovia fo-
Blong 45° KaTd TN LETOKIVIOTN TOL OVOWYMVEL LI ETLPAVELD.
oV Boddociov Toduéva pe T pio TAsVPE TG va givat ion
pe W= W cos45° =~ 20km kot v GAAn mhevpd g ion pe
68km. Apo @¢ apykn cvvOnikn AapPdvetot o emipaveia
68km x 20km= 1360km?, 1 onoia avoymvetat kotd Im (BA.
oxfipa 3).

H extipnon mg apyikng aviywong g emeavelag g
Bdraocag yivetat pe PAon TV amAoVGTEVTIKY TOPOdOYN TG
106TOONG HETAKIVIONG TG TEAELTOLOG [LE VTV TOV BuAdo-
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olov TuBuéva. H ev Adyw mapadoyn akoAovbeitat evpémg e
mapaAloyég axoun kot og eEedikevpuéveg peaéteg [2, 13, 16,
17]. Ze opiopéveg amd avtéc BéPata AapPavetar veoyn 1
duapketo g dStappnéng Kot ovTicToryo TapdyovTol "TokéTa”
KUUOTIOU®OV o€ KaBe xpovikd Pripa g 1 epopproloviatl To
EKAETTUGUEVEG 1EB0SOL KaBOPIGLOD TV aPYIKOY GUVON KOV
LE XDPOYPOVIKT LETUPOAT TOV CEIGUIKMOV TOPUUETP@V [4].
Xy vnd e&taon mepinton, AOY® TG EKTILMDUEVNG OLdp-
Kewg duppnéng ™G mPog EMELGOIN TOV EYOVV KOTAYPOPEL
ot Owebvi PiProypapio pe avtiotoyo peyédn 2-3min,
Om®¢ 0wt 1oL Ivdkov Qreavod 1o 2004, emeléyn va epop-

Yynua 2: Proioxn orotdrwon mobugva
Figure 2: Digital plot of the seabed

4 ITIPOXOMOIQXH ATAAOXHYX XOYNAMI

To vdpodvvapkd HoVTELO TOL YpNGYLOTOMONKE Yo
TNV TPOCOUOimoN NG Hetddoong Tov kopatog Paciletot
oto Hydrodynamic Module tov MIKE 21 (version 2001)
¢ DHI Software, to omoio emlvetl diktva meEnEPUCUEVOV
opBoy®VIKOV GTOLYEI®V.

O1 Baowég e&lodoetg tov gv Adym module propodv va
TEPLYPAYOLV TN HETAOOCT LOKPOV KUUATICUOD TOL Ompt-
ovpyeitat amd aviywon g eErevBepng oTdOUNG TOoL VSWTOC,
omw¢ oto Vo e&étacn wpoPAnpa. H enilvon tovg yivetot
pe oplOuNTIKO TPOGOUOIMIO TETEPACUEVOV OLOPOPDY LLE
ot00epEg 160m0GTAGELG KOvVAov aTovg oplldvTiovg aEoveg
X K01y, EVO KATE TNV KOTOKOPUQO TPOYLOTOTOLEITAL OAO-
KM)p®OT TOV YOPOKTNPIOTIKOY THG PONG. ZINV TOPOVGH
€PYAGI0 EPOUPLOGTNKE TO GUOTILLO [T YPOUUIKOV eEl0D0E-
@v 6mov eptapPdvetor n petapintotnta tov Pdbovg g
Bdraocag kat 1 TP Tuduéva,

E&lcwon ovvéyelag:

pootel TavTdXpOoVN aVOY®GN TG BUALGGL0G ETLPAVELOG TTOV
emnpedletal pe avtiotoyn Helmon Tov GLVOMKOL OYKOL
TOV VIATOV TOV AVOYMOVOVTOL KATH TO NGV Ttepimov (deg
apyk6 mpooid, oyfua 4). H peioon avt yivetar dote va
TPoceyYIehel KOADTEPO 1) PLOIKT TPOYLLOTIKOTITO KOL VOL LT
napayBovy VITEPPOALKEG TILES KOTAKAVONG TOV AKT®V, {TN-
HaL ToV apopd Kuplwg oty Tapodcoa epyacio.

[Iépav tv TapapéTpv TS apy KNG TNYNS TOL AVIPEP-
Onkav, £xet Ppebel 6tL dhheg oyeTkég mapdpeTpot dev mai-
Covv 0Vo1GTIKO POLO OTN SLUUOPPDGCT) TOV VOPOSVVALUK®DY
YOPOUKTNPLOTIKAOV TOL GEIGUOYEVOLG KVLLATOG [3].

Tiathsymetrs

Lin) Lh
—LCRO po =7 AC

4230 o -0

o op 0q od
= 4 =41 _
o ox 0Oy ot .1

E&lcwon mocdtrag kivnong Kotd X:

) 2+ 2 1/2
a_p+£ P +i(ﬂj+gk%+w_o (42)
ot ox\ h oyv\ h Ox Ch

E&lcwon mocdtrag kivong Kotd y:
) ) + 2 1/2
a_q+i q_ +£(EJ+g}la—g+M=0 (43)
ot oy\ h ox\ h oy Ch

To povtého ypnoytomotel ylo v enilvon TEMAEYUEVO
OYNLO. EVOALAGGOUEVIG KATEVOVUVONG Yo TN YPOVIKT) OAO-
KMpwon tev eélo®cewny. To chotpa EEI6MGEDY TOV TPO-
KOmTEL Y10 KABe Katevhuvon Kot KAOe LEPOVOUEVT] YPOLLUT
TAEYLOTOG €mAVETAL OO OAYOplOo SIMADV TEPAGUATMV
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(double sweep). To pOVTEAO GVTO PN YPOULUKOV LOKPOV
KUUATIOUOV €ivol KOTAAANAO Yo TNV TEPLYPOAPT] TOV VITOYT
QOVOUEVOL, LE WOLOHTEPD EVTOVO YOPOUKTNPLOTIKG GTNV OpL-
Covtia og oyéon pe TV KatakdpueEnN d1evduveon Kot EQapo-
Ceton evpoutata, 6mwc NON avapépOnke oto Kepdiato 1.

310 TAOIGLO TNG AVAAVGONG TTOV EKTEAEGTIKE KOTAGTPO-
Onke éva 51601467010 SIKTVO TEMEPUCUEV®V GTOLYEI®V 0TO-
TEMOVLEVO GLVOAIKG amtd 625 X 675 1eTpaymvikd ototyeia
dwaotdoemv 200m x 200m ékacto. 'Etot, To diktvo avto elye
dwotdoelg 125km eni 135km, amotehodpevo oamd 421875
teTpayovikd ototyeio. EmmAéov opiotmkav 150 ypovikd
Brpate vroAoyiopov ava 4 sec £K0oTo, dNAAST GLVOAIKOG
xpOvog e£EMENG Tov Pavopévoy icog pe 10 min. Oempn-
Onke, emiong, (o Tomikn TN cvuvteheotny Manning ion pe
n=0.04m"%/s dote va Anedel vdyn 1 tp1Pn mubuéva, de-
dopévov 0Tt 6g TéToto, LoKpd kKopata 1 tpiPr] Tov Tbuéva
nailelt poAo Kot yevika givar amAr] veobeon vo TepAneOet
GTOVG VIOAOYIGHOVG TOL TOPUTAVED AOYiGHkoy [13, 14].
H petatpon tov cvvtekeot) Manning M e cuvtedeot
Chizy dote vo eooybel otig oy. (4.2) ko (4.3) éywve oop-
PV e TN oYEoN:
c=m-1"° (44)

To B66n BdAaccog mvo and To oroia Oa petadobel To
VIOOETIKO TOOVVALLL KOTA TNV KAOETO TPOG TO PIYLLO KOTED-
Buvon etavouv péypt 2500 m mepimov, SnAadn KaTd TN Slo-
dpour Tov Tpog Tig 0KTEG TG POSov TO Toouva diépyeTal
Tave ond mduéva pe amdtopn kiion g taéng tov 10%,
YEYOVOG TOL GLVTELEL BTNV 0OENGT TOL VYOV KOILOTOG KOTA
TNV TPOGEYYIoN TOL TEAELTAIOV TTPog T Voo Pddo. Metd
NV eKTéAER TOL povtédov og PC, eMoebnoav to omotelé-
GLLOTO TOV TOPOVGLALOVTOL GTO G 3.

210 oyuo avTd To PEYLETO VYT KOUOTOG VoL EVOEIKTIKG
™G KOTEVHVVGTG TTPOG TV OTOI0L KIVEITOL 1] EVEPYELDL TMV KU
Tov. [apdia onTd, To ATOTEAEGHATO TOV HOVTEAOD eV TIPEMEL
vo. AapBavovtor akpiBdg ™G YOV Gg TEPLOXEG TANGIOV TNG
OKTHG, 0edopEVOL OTL 1) 0ELOTGTIO TOVG GTOUOTE OVGLUGTIKG
TP 10 KOpO @BAcel o aTV, NAadN HeTd ommd Sudpoun
YOop® oT0. 4min. AT TO ¥poviKO ovTd onueio Kot TEPa, dnA.
péxpt ta 10min wov cuveyileton n Tpocopoimon, Exet aia va
TOPOTNPNOEL KOVELG T1 S105001 TOL TGOVVALL KOl TTPOG GAAEG
Kotevhoveels, extog g kabétov ot (ovn didppnéng.

Emumdéov, amd 10 oyfuo 3 yivetor ovitinmtd mog To
ONUAVTIKOTEPO HEPOG TNG KLUOTIKNG EVEPYELNG TOV LETOPE-
povV T BOAGGOL0 GEIGIIKA KOLLOTO OTOLLOKPVUVETOL GYEOOV
kaBeta (yovia 90°) amd v mNyn, TV omoio JSEXTIKOLE
AmAOTTOMTIKG MG 0pBoYOVIKNG Ye®UETPiog GE TPOPOATY GTOV
Bordooio Tobuéva.

YUYKEKPLLEVE, SLOKPIVETOL OTL TO PEYAAO TOGOGTO TIG
KOUOTIKNG €VEPYElNG KATEVOVVETOL TPOG TIC OVOTOAKEG
axtéc g Podov kot yio TV akpifeio 6TO TN TOV OKTOV
nePimov and T0 HEGO TOL VNGOV MG TV TOAN TG POdov kat
Alyo SuTIKOTEPO VTG OTIG POPELEG OKTES.

Eniomg, eivar mpopavég 0Tl £val OMNUOVTIKO TUNHO. TNG
EVEPYELOG KOTELOVVETOL KOl TPOG KAMOLO, TUNHOTO TOV
axtov g Notodvtikig Tovpkiag. ‘Etot, pe Baon to mapo-
TAV® EYOVLE KATOIEG 1OYVPEG EVOEIEELG YO TV TEPALTEP®
avaAvo” 0AAG KOl TNV EKTIUNGT TOV KIVODVOL TOL LTLAPYEL
OTLG YOPW OKTES, £0TM KOl GE TPMTY TPOGEYYIO.

Xapaxtnpiotikd givor kot to oyfjua 4 6to omoio moapov-
oldletat n €EEMEN TOV TPOPIA TOV KUUATOV GE Lol TUTTKN
TOUN oxeddV KABeTA OTIG avaToAKEG akTéG TG POdov (BA.
oyfuo 3) amd v mepoyn véveong mg v okt (mepl v
tetumpévn 16000) katd Tig ypovikég otiypés 0 sec, 60 sec,
120 sec, 180 sec ko 240 sec.

5 ANAPPIXHXH KAI KATAKAYXH AKTHX
5.1. Avappiynon oty axti

Onwg avaeépbnke, 01N, oto €ddpo 3.2, givar Aoyud
v vooTNpYyOel TOC OVCLOCTIKG 1) GECLUKT Ty gival
TAPAAANAN 01O HEYOADTEPO TUNHO TOV OKTOV TNG OVOTO-
Akng Podov, 6mov BéPara avopévovtal Kot ot HeYOADTEPEG
emmtdoelg and €va peAlovtikd toovvaut. H mapoiiniio
OVTN OKTNG KOl LETMTOV KOLOTOG TOPEYEL T SLVATOTITA VO,
ypnoonomBel povodidotatn avaivon 6GovV aeopd GTovV
vroloylopd ™G avappiynons. [pdypatt, and) entokomnon
TOL AVAYALPOL TOL TLOEVE GE GUVOVOAGHO LE TNV KOpL
d1evBuvon Tov VIoHETIKOY TEOVVALLL, OAAG KoLl TOV LUKPOD
OYETIKG TAATOVG TNG VOUAOKPNTIONG TOV OVTICTOEL OTIg
V76 €EETOOT OKTEG 001 YEL OTO GUUTEPUGLLO OTL TO POLVOLLEVO
g SO acng dev Bo TPOTOTOMGEL OLGLOCTIKA TNV KAOETN
TPOGHTMON NG 0KoAoLBing TV &v AOY® KLUATOV GTNV
BA okt g Pddov. Enpeidvetat, mavimg, 6Tt 1 didOiaon
Aoppavetol voYN GTOVG VIOAOYIGHOVG, EPOGOV YPNGLLO-
noteital dtodtbotato poviédo (katd to opildviio eminedo)
UETAS00NG TOV KUUOTIGLOV.

Me dedopévo 10 OMOTEAEGLOTO TOL VIPOSVLVOLLKOD
HOVTEAOL KOVTH GTNV OKTN MG TPOG TO VWog kopatog H kot
egetalovtag onpovTiKO aplBud TOpMV EYKAPCIO GE OLTY,
Katéotn dvvart M ypnon Hog “eEdavikevuévng” yemple-
Tpiag avaroyng avtng tov Synolakis [15], | 1codvvapa v
Kanoglu and Synolakis [5] yio Tov vmoAoyiopd g avoppi-
wmons R (BA. Kepdrato 1). Ot typég g avappiynong mov
TpogkLYaV ava BEom ypnooromOnKay akolovBms Yo v
KOTAGTP®OT TOV YAPTN KOTAKALOTG, OT®G B Teprypapet
GTN GUVEKELN.

10 poviélo avappiynong dev cuumepnednke 1 emi-
dpacn g TPIPNG KATd TNV EPOPUNGCT TOV KVUATOV GTNV
Enpd. Apa, oty Tpdén avapévetatl vo Hetmbody Kot Ké-
TO10 TOGOGTO 01 SUGLEVEIG QVTES TYEG TNG AVOPPiYNoNG TOL
vroloyiotnkav. Evtovtog, ag onpelimdel towg 6to vépoduva-
KO HOVTELO CLUTEPIAQONKE 1) eMidpacn TG TpIPNG oToV
mobpéva g BGAaccag Kot £TGL Vo HEPOG TNG GUVOALKNG
enmidpaong g Tp1Png 11oM ANednke vIdy.
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"Exovtog vmoloyicel T péyiotn avoppiynon oe 60 me-
pimov Bcelg KAOBETA OTIG AVATOMKES OKTEG TOL VNGOV LE
m dwdikacio Tov avapépnke mpv [20] kot TUKVOVOVTOG
11§ Béoelg avtéc mAnciov g mOANG ™G Podov Adym g
avENUEVIG oNUaciog TG, YPNOILOTOWONKAY 6T GUVEXELD
01 160VYELG KOUTOAEG TOTOYPAPIKMV YOPTOV, £TGL, DCTE VO,
xapaBovV Ta, Ave OpLa 6T OTTOI0 GTOUATE 1) KOTAKAVOT| TG
Enpdg amod o kopata. Katadngape, £to1, 6Tov ¥4pTN KOTA-
KALGNG TOL GYNUATOG 5 OV aKOAOVOEL.

5.2. Xaptng KoTaKAVGNG KUl GYOMUCHOG

H eridpoomn tov t60vvip 6NV meptoyn SLTIKE TG To-
Ang g Podov opeiketar kupimg 610 QOVOEVO dieicdvomng
TOV HOKPOV KUHOTICUOV Kot o€ «(Oves oKLIg» Tov Tediov
perétng. BéPata, otig {dveg avtéc dev umopel va BewpnOel
Wioitepo akpPrg 1 EPAPLOYT HOVOSIAGTATNG OVAAVGTG Yo
TOV VITOAOYIGUO TNG HEYIOTNG AVOPPIXNONG OTIG GUYKEKPLE-
VEG OKTEG, 0OV OVTEG OgV ElVaL TPOGOVATOMGHEVES KAOETO
ot enepyOpeEVa KOpOTO, Og ovpPaivel e T fopeloavo-
TOMKEG 0KTEG TOL VG100, 'ETo1, eKTEAESTIKE Lo EVOEIKTIKY
dtadtKooio TOPOUOLD LE OUTH TOV VTOAOITOV OKIMOV YV®-
pilovtog, OL®S, OTL TO. ATOTEAEGUATO, EIVOL TPOCEYYICTIKA.
A&ilel va avapepbet 0TL 1 avdAvorn katéinée oto OTL TO
HEYIOTO €0POG KATAKAVGONG Hmopel OvImg vo. pOAcEL Tav®
ard 1km og kdmoleg meployésg, yeyovog mov Ppioketol og
CULE®VIO LE TOVAGYIOTOV pio amd TIG IOTOPIKEG OVOPOPEG
nov mapadécape oty apyr. Mo akoiovBio Kvpdtov Tov
avoppratol £0¢ o TETO OTOGTACY TPOG TNV EVOOXMDPO.
clyovpa Bo INLOVPYNGEL KATAGTPOPEG GE TAPAALOKE YOPLHL
KOl OIKIGHOVG, KATL TOV QAIVETOL OO TNV €V AOY® IGTOPIKY|
avapopd Tov Toovvau tov 1741 p.X.

6 XYMIIEPAXMATA

Onwg goivetatl eTONTIKA 6T0 YN 5 (EVOEIKTIKOS YAp-
™G KOTAKALO™G), M TEPLOYN TOL KATUKAVLETOL COUQMVOL
He TO LTOBETIKO CeVAPLO TOL EEETAGTNKE, £(EL GUVOAMKO
eupaddv mepimov ico pe 6.000 otpéppata. Ot 0KTéG TOL
oppov Kaalbéag déyovtar to 30% t0ov GLUVOAIKOD gpfo-
000 KaTdKALONG KoL 0l aKTEG TOL Oppov Pévng to 20%. Ot
Vo avtég (dveg déyovtat T peyoldtepn KoTakALGT AdY®
TOV TGOLVAL, EVA EYOVV KOl OPKETO LEYGAO PNKOG Yol TO
O€dOLEVOL TOV VNGOV LE TNV TPATN VO KOAOTTEL EVOL UNKOG
aKTOYPOUUNG Tepimov ico pe 4km, evéd m dgvtepn mepimov
100 pe 6km eVOEIKTIKA TV dpacTNPLOTHTOV TOV UTOpEL Vo
avarTuyBovV o€ QVTEC.

To péyloto TAGTOC KOTAKALGNG GVOUEVETOL VO OTACEL
tomukd mepi to 1.5km ko eppaviCetar otov 6ppo Koiibéog
kovtd oto Qalnpdki. Av kot 1 Topamdve Ty Beopeitot
apKETA VYNMAN Kol otV TPaén euolodoykd Ba vootel pei-
®O1N AOY® TapayOVI®V TTov dgv Exovv Anedel vToyn oV

TAPOVGA OVIAVGT), OTMG ATMAELD EVEPYELNG AOY® EUTOSIMV,
ONUEIDOVETAL OTL 1) EVPVTEPN TEPLOYN OVTILETOTICEL OTLLOVTL-
K@ TAGT KaTdkAvong, To omoio Kupaivovtatl omd 300 €mg
400m. Ocov apopd 6T0 eAdIoTO €0POG KOTAKAVOTG, OLTO
eppavietol Kot TAAL KOTE PUNKOG GMUOVTIKOD TUNUOTOG
TOV OKTOV oL EeTdoTnKay, dES0UEVOL OTL OPKETEG Omd
TIG OKTEG OVTEG YopakTnpilovtal omd vYNAOLS AOPOVG e
OTOTOEG KAIGELS, YEYOVOG TTOL £XEL MG GLVETELD OTIC BECELS
OVTEG TO €VPOG KATAKALGNG Vo Uy Eemepva TIg Alyeg deKd-
dgg pétpal.

Emumdéov, evolopépov €xel Lo TPOGEYYIOTIKI-EVOEIKTL-
K1 OTEKOVION TG KOTAKAVONG TOL EUPaviotTnke ot Me-
caloVvikn TOAN ¢ Podov katd ta Tpio 1oTopkd yeyovota
ELLOAVIONG TOOVVALL IOV avapépOnkay oto eddeto 3.1. I'i-
VETOL 1] TOPAdOYT| TOPOUOL®Y CUUPBAVT®V LLE 0LTO TOV GEVOL-
piov oL ovaAvOnke mo mpwv. To vadPabdpo Tov oynpatog 6
TpoEpyeTOL amd ¥aptn £kdoong tov Ymovpyeiov Ilolticpod
[21] xon  {dvn katarkivong mapnyon evoetikd pe Paon
TOL OTMOTELEGLLOTO LEPIKAY BEGE@V EAEYYOV TNG OG AV OvEL-
Avong. Xy npaypotikdmra BEPata Adym g vapéng Tov
TEYDOV KOL TOV OOV AMUEVIKAV Kot GALDV TEYVIKOV EPY@V
GTNV 0KTH TO QOIVOLEVO YIVETOL TTLO GUVOETO KOl OTALTEL TTLO
Aentopepn avaivon. ‘Etot, elvat avapevopevn 1 katdkAvon
pe BaAdooto VOUTH TOVALYLIGTOV TOV TPOTM®V GEPDOV OIKIDV,
KGTL IOV CLUE®VEL pe TV Teptypaer tov 1481p.X., oAld
KO HE TIG GAAES OVO 10TOPIKEG TEPLYPOPES TTOV OVAPEPOVTUL
GE€ 1oYVPATEPO TGOVVAL OO TO TPOTYOVUEVO.

Télog, mapd to aplBuNTIKE avemapkEg dely Lo, OLGLUOTL-
K6 TPV eppavicemv toovvau, a&ilel va onueiwbel 6T Ta
yeyovota mov Bewpeitar 0Tl OVTmG cuvéPnoav, mapaTnpn-
Onkov kotd oepd o £t 1481u.X., 1609u.X. ko 1741p.X.
Kot Gpa T YPOVIKG SLOCTNUOATO TOV PHeGOAGPN GV HeTaED
tovg givon avtiotorya 128 kot 132 étn. Eniomng, 6cov apopd
oto 1851 p.X. y10 10 0moio VIEAPYEL AUPLBOLOV EYKVPOTNTOG
mnpogopia 6Tl epeavictnke otV 1d1a Teploy Bordooio
GEIGHIKO KO, améyet Katd 110 £tn amd to mponyolpevo ye-
yovéc. Emumhéov, népa and ta O0Adcoio GEIGHIKE KOpOTO, €
VOl GOQEG OTL TO TELELTOIO TCOVVALL, £5T® KO OV )TAV NTTLO,
ouvéPn otig 24 Moptiov 2002 kot mopotnpnOnke oyeTiKd
Kovtd oty oA g Podov, dmov mAnppopioay £ykatactd-
OELG KOl KOO0 KOTAGTIOTO TANGIOV TG OKTNG TPOPAVAOG
AOY® KAOTOWG aGEICHIKNG vrobohdoolag KotodioOnong.
Katd evdpépovta tpdmo, dniadn, PAErTovpe 6Tl To TUALLO
TOV aKTOV oL e&eTalovpe Kot LAAGTO 1O1TEPH OVTEG TTOV
Bpiokovtat Bopeta Tpog v mOAN TG Pddov, aviyetdmicav
ovolaoTikd ta tekevtaio S00 £t mepimov, 4 1 5 tooLVALL
avé 130 & mepimov.

7 EYXAPIXTIEX

[Swaitepeg guyapiotieg ekppalovtat Tpog Tov k. [ep. Tlo-
TadOTOVAO, 0 0TTO10G [LOG TAPELYE TANPOPOPIES Y10 TCOVVALL
oToV gupHTEPO EAAASIKO YDPO.
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PENHX

Yynua S: Evoerxticog yoptng kotdxivong (kdipaxo 1:200.000)

Figure 5: Inundation map (scale 1:200.000)
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Figure 6: Inundation map of the Medieval Town of Rhodes$.
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Extended summary:

Coastal Inundation due to a Seismic Sea Wave
in SE Aegean

V. C. ZIOGAS
Civil Engineer, NTUA

Abstract

A simple site-specific application is presented involving numerical
simulation of tsunami propagation and runup on an island coast in
SE Aegean Sea. According to historical sources seismic sea waves
have appeared at least three times in the sea area between Eastern
Rhodes and South-western Turkey during the past six centuries.
These events seem to be of great importance amongst those re-
ported for the broader region of Greece. Our analysis was based on
a possible seismic scenario regarding the initial conditions. Appro-
priate software was employed for the numerical simulation of the
tsunami propagation, and finally a methodology was applied for the
estimation of maximum runup along the north-eastern coasts of the
Island of Rhodes. The analysis resulted in an indicative inundation
map which seems to agree well with existing historical descriptions
of the consequences of similar events. It is evident that besides the
undeniable scientific interest of tsunami generation, propagation
and coastal runup, a need for developing mitigation measures is
currently gaining momentum.

1 INTRODUCTION

Tsunamis can be generated by seismic activity capable
of deforming the sea floor. After their generation at the free
ocean surface they propagate as long waves according to
eq. (1.1). Shoaling has an effect on them approximated
by eq. (1.2). In this study, a possible scenario of tsunami
generation to the east of Rhodes Island was examined.
Initial conditions were based on available local data, while
the propagation of the tsunami wave was simulated by a
verified computer program. The aim of the study was to
identify possible problematic areas along the NE coast of
Rhodes due to tsunami inundation. To do this information
on the wave runup on the coast was needed, that was
covered by the widely accepted formulation of egs. (1.3),
(1.4), and (1.5). The associated problem definition is
presented in figure 1.
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2 LIST OF SYMBOLS

average vertical displacement
distance between wave rays
wave celerity

Chuzy’s friction coefficient
still water depth

acceleration of gravity

water depth

wave height

wavelength

Manning’s friction coefficient
momentum flux along x
momentum flux along y
solitary wave maximum runup
surface rupture length

time

horizontal axes

beach profile angle

elevation of free surface
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3 AVAILABLE DATA AND INITIAL
CONDITIONS

3.1. Historical data

This project is based on information about three events
which took place on 1481A.D., 1609A.D. and 1741A.D.,
that seem to have been quite violent according to historical
references that have survived.

Besides that, recent investigations on the SW of
Turkey [11] seem to confirm the actual existence of these
events.
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3.2. Bathymetry map and initial conditions

A digital plot of the seabed of the sea region we are
interested in is presented in figure 2. The information
contsined in this map is essential for our study.

Due to the fact that all of the seismic sea waves that we
examined were caused over the same fault system and were
probably sharing similar earthquake characteristics (such as
magnitude, generation mechanism, fault type and dimensions)
we assumed that it would not be irrational to study them as
one. The main reason is that since these events took place
hundreds of years ago, no one can be really sure about the
initial conditions with confidence, since at that time there were
no instrument recordings available. So, we thought it would be
wise to study the most recent seismic event that took place in
the same region (fault line), which actually took place on the
25" of April 1957A.D. (Latitude: 36.5N, Longitude: 28.6E),
with a magnitude of about 7.2. The earthquake was produced
on a reverse fault system, as expected, and interestingly there
was no seismic sea wave reported. The rupture direction was
from N-NE towards S-SW.

We then determined the Surface Rupture Length
(SRL) of the earthquake using some of the most recent
methodologies available [6, 12] and concluded that SRL
could be set equal to 68km, knowing that M=7.2. The
Average Vertical Displacement (AVD) was assumed equal
to Im, based on both empirical as well as analytical methods
concerning tsunamigenic events’ characteristics found in
modern scientific literature. As for the width (W) of the
fault, after a little investigation, we thought that for Eastern
Mediterranean one should expect something close to 25km,
for a SRL=68km. Therefore, the width W’ of the uplifted
seabed area could be set equal to W’=Wcos45°=20km, if we
consider the dip angle to be 45°. From all the above, we may
now state that the initial conditions include a 68km x 20km
area that is uplifted by 1m.

4 TSUNAMI PROPAGATION

The hydrodynamic model we used was based on MIKE
21 Flow Model (version 2001 — DHI Software) which
solves the flow equations through an implicit scheme of
finite differences on rectangular grids. After many trials,
we concluded on setting up a grid that consisted of 625 x
675 square grid elements, all of which with dimensions of
200m x 200m. The whole grid covered an area of 125km x
135km and contained 421875 grid elements altogether. The
time step was finally decided to be equal to 4 seconds, and
the total number of time steps was set to 150 (meaning that
the whole phenomenon would evolve for 10 minutes in real-
time). In order to make our model a little more realistic, we
used a typical value (n=0.04m'3/s) of Manning’s coefficient,

inserting friction terms in the simulation process.

The results we received from the simulation are shown
in figure 3 which shows the maximum height (H) calculated
in the hydrodynamic model. It is clear that most of the wave
energy travels almost perpendicularly to the fault length,
affecting primarily the E-NE part of the island of Rhodes
and some parts of the SW Turkey.

Figure 4 shows the evolution of a typical sea surface
profile along a grid line starting from the generation area
and ending almost perpendicularly to the coasts of Eastern
Rhodes.

5 COASTAL RUNUP AND INUNDATION

5.1. Tsunami runup

In order to calculate the maximum runup distance
of the seismic sea waves we obviously had to make a
logical assumption, which is that the waves arrive almost
perpendicularly to the coast. This meant that we could use
1-D analysis to calculate runup heights. So, we decided
to use the methodology and mainly the asymptotic result
of Synolakis [15] and Kanoglu and Synolakis [5], both
based on eq. (1.3) for the calculation of the maximum
runup distance of solitary waves rushing on a plane beach.
However, in order to be able to use this asymptotic form,
we had to confirm that two conditions are always met: the
first one is shown in eq. (1.4) and is strictly of mathematical
nature, while the second one is described by eq. (1.5) and
examines whether the solitary wave breaks or not during the
runup process. Those two conditions had to be checked on
each one of the characteristic sections we examined along
the coastline.

5.2. Inundation map - Discussion

After combining the results of our numerical simulation
with the runup calculation method we just described for
various coastal profiles, an inundation map was formed
(figure 5).

It became clear from the inundation map that the modern
city of Rhodes as well as its medieval part seem to be rather
vulnerable - a rough approximation for the Medieval part is
presented in figure 6. Therefore, it was decided to examine
their coastline in more detail (every 200m instead of 1km
approximately that was used for the rest of the coast). As a
result, we examined 58 different profiles altogether. It is to
be noted that Synolakis’s runup formula [15] doesn’t contain
any roughness coefficients, which means that it might give
larger results than reality. Nevertheless, we should point out
that we did include bottom friction in the hydrodynamic
model.
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6 CONCLUSIONS

Although it is very restrictive, due to the small statisti-
cal sample available, to produce reliable statistical analysis
regarding tsunamis in general, there are some interesting
points worth mentioning about the recurrence interval of
the seismic sea waves examined. Specifically, the time
intervals between the three events (1481A.D., 1609A.D.
and 1741A.D.) are equal to 128 and 132 years respectively.
Since there is some indication that another less violent event
occurred in 1851A.D. (110 years after 1741A.D), and that in
2002 A.D. a small landslide induced tsunami was observed
near the city of Rhodes (151 years time interval), it can be

noted that during the last 500 years, 4 or 5 tsunamis were
produced about every 130 years. Of course, the statistical
sample is evidently small for drawing conclusive results.

The results produced by the analysis pf the possible
scenario cited earlier show a gross inundation area of
roughly 600 hectares along the 40km coastal strip examined.
Two beaches, occupying only O of the total stretch, receive
about 50% of the said inundation with maximum widths up
to 1.5km from the shoreline, although on average they are
much smaller reaching about 300m in the most exposed of
the two beaches.
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