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RESUMO

O terramoto de 1 de Novarbro de 1755 amtirua a ser o neis poderoso e destrutivo que afectou a Buropa.
Ppesar ce ter ficado associado a Lidooa, ura das mais inportantes cidades elrgpeias nessa §ooca, este sismo
originou umnirero de vitines e um cendrio de destruicio igual, sendo mesno superior, no Algarve, axe a
intensidade sismica fol estimada ean IX-X na escala de Mercalli . Alguns miriiros dgpois un tsurani. aumerntol a
dimensgo da catastrofe. Recorrendo a témicas sinples de similacio, estimaram-se os potenciais inpactes ca
repeticio nos nossos dias de um tsunami semelhante ao de 1755, na drea de Portingo.

Palavras chave: Sigrode 1755, tsunani, Algarve, catastrofe, similacto, sistamas de infamecto geografica
(SIG) , planeamento de energéncia, avaliagio de inpactes.

ABSTRACT

The Novenber 1st 1755 earthquake ramains the nost powerful ard destructive to hit Bwaee so far. Although
Frequently associated with the city of Lishm, this eartloueke caused sinti lar ar grester darege arnd casualties in
the sauttmest of the Algarve, where the seigmic intensity was estimated at IX-XMercalli Trtensity Scale. Sare
mintes later, atsuen increasad the dimension of the disaster. Using sinple tedmiques of similation, we estimared
the potential impacts of the coorreance of a similar event to the 1755 tsunami rowedays in Rortingo.

Key words: 1755 earthouake, tsunami, Algarve, disaster, similation, GIS, emergency plaming, impacts
assesgEet.

RESUME

Le séigre du lexr Novendore 1755 est jusqu'aumarent le plus destructif a affecter 1'Burgee. Malgré associé
souvert a la ville de Lisbare, le séigre a provoqué domeges, senblables oumére plus grards, dans le sud-
aest de 1'Algarve, ol 1'intensité séianique estiné est de IX-X dans 1'édelle deMeralli. Qelqesnintes gues
le SAigre, un raz ce nerée a augrenté la dimensian e 1a catastraghe. Fnutilisant des tedmiques de similation
nous vaulans &aluer les anséquances ée 1'ooorrence ajourd'hul d'un ghénonére parei 1 aude 1755 & Rortingo.

Mots clé: SEigre de 1755, raz denarée, Alcarve, catastrade, similatian, SIG, planification d'érergence,
&rlustion de GEfts.
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InbrodctHo

The 1755 earthqueke, which reached a megnitude
of 8.5, ramins thencst powerful ad destructive tohit
Barope so far. Withinmintes, mery 1ives were lost,
populations displaced, livelihoods, homes and
Infrastnctres were destroyed.

Shortly after the eartihgueke, a tsuram increased
the death toll ard the amount of demege. The tsurami
hit both coasts of the Nerth Atlantic. Tt reached the
London harbour ard it is reported fromNorway, as
well as fram the African coast. However, the nore
destructive darege occarred in the Bortuguese acast,
sauth fromLisbon, in the Moroocan coast ard in the
Gulf of Cadiz. The downtown of Lisbon was hit by
waves 6 meters high and at Cape S3o Vicente
(Souttwest of Rartugrl) the nn-up heidht, evaluated
fromhistorical data, was greater than 15 nmeters
(Baprism et al., 1998) . The data from Spain and
Moroooo reported waves greater than 10 meters hich.
In the Spenish aoastal towns of Huelva ard Cadiz the
tsunani wes also violatt ard the greatest part of the
estimated 2, 000 victims was due to the tsurami, which
was known as the “maremoto de Cadiz” (Mmrrnez
Sorares and Lopez Arrovo, 2004 ) .

The 1755 earthquake marked a significant
milestae in the way Rortuguese society perasived ot
anly this type of geological phenomenm bt also the
Suosequartt disaster respmse. Thraghout Brape, the
disaster was vigorously explained by Fnlighterment
philosodhers as a natural phenarenm that couldbe
scientifically uderstood rather then an Act of God
tret sened aily toprish the sinfill . lnaatrast, adeply
religiaus Portiguese society was willing to ansider
the esrthgeke as G’ s pnihment. Facirg stiff social
qopcsition tomiticpre this perceived pnishent Prine
Minister Sebastido José de Carvallo e Melo, later

Portembo

vitg 5o Bispo
Cobode £ *

5. Vicande

Say

Shorline

—_— ik

Frapuenias jparah) Bosdaries

s
Qoges” |, Cuatteim

g = ’
J‘.\d\‘nﬁml “F éz_&wq \9&6
ros

made Marquis of Pombal, launched a disaster
response gperation that was extrarely aoplex for
the time. The qoeraticwes set up despite the lack of
socio-political experience in dealingwith suchan
uprecedented disaster and the non exd stence of ary
were to bury the dead in the face of threatening
epidamics ard to take care of the living by means of
food ard shelter, the Marquis of Ponbal preserved
pilicader, allomted awarkfaree far recastrudtian,
ard relainched the Portuguese ecanamy both at the
microeconomic and macroeconomic scales. The
recastructicn effart followed an assesavent of ssveral
possible reamstruction models ard the search for
strmuctural messures of hezardmitication.

Although frequently associated with the city of
Lighm the 1755 eartiqueke caused similar ar greater
caree ard casuelties, inthe soutdwest of the Alcare,
where the seigmic intensity was estinated TX-X Mercal 11
Intensity Scale (Sams, 1919; Bwrsm et al., 1998;
CGesmr, 2001) .

Tt is arpupose to delintitate the area flaoded oy
the 1755 tarami. in themnicipal ity of Rartingo, which
was ae of the most devastated in the Algarve, ard to
assess the inpacts of the coarrace of a similar vt
rowadays. The study area correspads to a coastal
stripwel 1 delimited, extading franviver Alvar to river
Irace. Tt is deracterised oy an averace altiticde of 25
meters high, the highest point being at 71 meters,
displaying gentle slgpes, with the excsption of sore
cliffs inthe area of PraiadaRoda (Figrel) .

We want to show that the determination of the
flooded area is an important instrurent not anly in
terms of disaster preparedness but also for the
integration of mitigation measures in the strategy of
develgorent ard lard plaming of the coastal area.

JLovin Tanvira Vila Real de
Y, Sto Amdnio

ol
+"iha de Tavira

& Faro Iiha e Amana

Figure 1 - Tre localisation of the municipality of Rartingo.
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Data and methodology

Taking into cansideration that the earthqueke
ooaurred in 1755, the devastation is well docurented
inegravings, reparts innewspapers of the time, ad
letters betwaen several distinguished peple. Prime
Minister Melo ardered a survey to e answered by the
priests of all parishes of the contry, ko as the
Marquis of Pombal Survey, which contributed
immensely to a scientific amalysis of the disaster
respmee. In fact, this survey is extranely scietific
axsiderirng it was written in the 18th cary. Framit
we can identify the movatt the esrthgueke started ard
how lag it lasted aswell as the extension of the area
affected; daracteristics of the event ard gysical
Inpacts including aftershodks, directionof thewaves,
disaster respose ard recovery efforts. Two of the
questians fooused specifically an tsunani* . This was
ot aily an inportant: intervartian at thepolitical level
it it alsowes a significat initiative frana sciatific
perspective. The doservation network that was thus
established to doament the effects of the eartigueke
was therefare extranely extensive and specific (Boon
and Riarrs, 2005) .

Arother fundamental source is the Dicianario
Gaografico [Geographical Dictiaary] which cattains
vital informetion regarding several aspects of the
geography of the Kingdom of Portugal in the 18th
aantry. Althouch the process of collecting infametion
by sadirgthe swvey totheprests, of all thepardishes,
e in 1721, several praolars mece it necessary to
serd a new survey in 1758 (Csm et al. 2005) . The
questiamaire included a questiar regarding the
devastation level caused by the earthqueke ard the
state of arret recostnction. Despite the fact thet it
did ot include a question directly related with the
tsuani, the priestsmatiaed, intheir answers, the
damege caused by the phenarenon. This survey is
muchmore limited for the study of the 1755 eartihguske
then the earlier Marquis of Ronbal Survey, hut the
answers to the latest regprding the Sauth of Rortigal
rarein uknown. For this reasm the main sugport of
auxr research is the Diciadrio Geograficoof 1758.

Tre infametio collected inhistarical doaurets
abaut the height of the waves and the extension of
peretration of the tsunami an lard provided alase to
the delimitation of the flooded area. However, we are

The questians famulated are the fol lowing: SthDid younotice whet hagpened
tothe s, tofartainsadtorivers ?; 6thDid the sea risear fall first, adhow

Tre familatio of qestion 26 of part T is: IF the parish suffered daveges caused
by the 1755 eartheke, viat vhere they ard if they have been repaired? The
qestion 27 of part T of the srvey suopests thet it souldberetriced everything
Inportant not aatenplated in this questiaraire (27th Ard everythingelse
warthy of marory, rot axtenplated in this qestiaraire.) . Thisqestimvas
ey sove priests torefer the taurami as trepriest of Brkrs (AladoRiso) did.

ot ettirely sure of the exact coastal morghology of
the time, so0it ispartiailarly inportant todetamire the
location of drdhes ard other buildings dameged by
the force of the waves, inside of which the mexdmm
heidht of the water is known, inarder tovalicate ar
methodology. A good exanple is the Igreja da
Misericdrdia, located tenmeters above sea level . The
water, inside thishuildirg, issaidtoheve readed2.64
meters hich. So the heidht of the wave was determined
Iased in three types of information: historical
descriprion of thewave heigt, extarnsionof pestyation
of the tsuami. and reports of destroyed ui 1dinos.
Also inportant wes the Digital TerrainMode (OIM)
it for themmnicipal ity of Ratingo. The determiretion
of the flooded area dgpards an the accuracy of this
model. The DIM was built based in topographic
infametianat 1/5000 scale, requlting ina Triargdlated
Trregilar Network.
the wave in certain aress of the mnicipality, weused
the analysis capacity of Geographical Informetion
Systans tedrolagy to detarmire the area likely tohave
Ieen flooded in the 1755 tsunam . The next step was
arces-referacirg this infametimwith the aryent cata
available regarding population, built-up area, ad
equiprents using overlay gperations in order to
evaluete the inpacts of a tsuan similar tothe aeof
1755, nowadays .

InRatuepl the Algarve isaeof the regiasest
susacible to the aoarraxe of eartlgekes. The fivst
known earthgueke tohave been felt in the Algarve dates
Teck fran 63 B.C. (Qnem, 1986), it over the canturdes
cther evats mare ar less intense leve ccorred inthet
area (THolel) .

Intle 18thaanry three eartlg ekes hit the Alcgre
causing great destruction. The 1719 earthguake had
its epicantre offf the aoast of Rortingo ard readhed an
estimared megnitude of 7. The 1722 earthguake, with
aprdeble epicattre off the city of Tavira caused grest
darege in the villages of Rortingo, Alhufeira, Ioulé
ard in the cities of Faro and Tavira causing mery
Ceaths ard the ruin of dhurdes, cawvats, wall towers,
and uncountable houses, which were left aarpletely
destroyed and uninhebitable (@rmo Histdrico, Tomo
TIT. f1.46, apudSousa, 1915).

The 1755 earthquake was even more destructive
then the previcus aes, being axsidered the grestest
eartlgske of the etire Gristian era tohave ccorred
in the Algarve (@sm et al. 2005) . This earthqueke

23




24

RISCOS - Associagdo Portuguesa de Riscos, Prevencdo e Seguranca

caused a hich death toll. The praogble rindoer of more
than 1,000 deceased in all of the Algarve to an
estimated population of 80,000 inhebitants clearly
reveals the violenee of the earthqueke ard suiosequant
tsunami which ccourred in this region (Gsm et al,
2005) . Nevertheless, in sare local camunities the
proportion of deceased was mxch higher, for instance
inAlhufeira ard Baliqueine, affecting, regpactively,
10% and 7% of the inhabitants (Sam, 1919) .

Inthe latter thenejarity of the desths resulted fram
the eartlgeke, unlike Allufeira where themejardity of
the pooulation died as a aonsequence of the tsunan .
Here, fewwere the houses that were left standing ard
those which resisted were uninhabitable; the sea
flooded the lard by the outskirts of the village and
washed aut the Bairro de Santa Ama, which had seven
strests, admay other hases without sionof thevater
flux ard reflux ar of the houses location (Diciaério
Geografico, 1758) .

Tnother aress the desth tall wes ot ashichlut the
destruction was nonetheless enormous. For exanple
in Vila do Bispo, although only 13 pecple died
(Relagam, 1755) the village was devastated by the
1755 eertilgeke, sinceall houses, exot farae, were
inruins. The hareless popdlation hed to 1ive autdoors
inaoldwesther dgorived of the supdlies they ted stared,
lost uder the ruins of the sare earthgueke (Diciaério
Geagrafico, 1758) . Alsoall the hauses of thevillage

Table 1 - The greatest earthouskes in Algarve.

Estimated Occurrence of
Date Latitude | Longitud Magnitude 1 Tsunami
[ Prabably a tsunami
B.C. 63 ISO0N | 107W 8.5 {Oliveira, 1985)
B.C. 47 - | - 8.5
B.C. 33 - | - 9.0
309 J7ZO0N | 1IW 7.0
There was a tsunami
382 365N | 95W 7.5 (Brite, 1597)
1309 360N 11.0W 7.0
1353 387 N B.4W 6.0
1356 J6O0N | 107 W 7.5
1504 BN | 56W 7.0
1531 3895N | 90W Fell
1587 371N | BOW 6.0
1719 371N | BSW 7.0
1722 JO6FN | TOW 7.0 Tsunami
1755 370N | 105W 8.5 Tsunomi
1856 371N | BOW 6.0
1858 382N | 9.0W 6.0
1909 IBIN | BBW 7.é
1910 JBEN | 7SW 6.0
1915 370N | 105W 6.6
1941 360N 10.5 W 6.0 Tsunami- intensity |
1969 362N 10.6 W 7.5 Tsunami - intensity Il

Source: MARTINS & MENDES VICTOR, 2001.

aWe should point aut thet the estimeted megnitude and epicantre lomalisarion
recorded in the catalages sould ke axsidered asmerely irdicative (Qliveira,
1986, p.133).

b Tre esrtigeke epicantre is kown toheve been of feare it the exact: location
renains a aatroversial addEated isse. Treplate tectanics of the ragiare
amplex, ard there are several proposals of tectanic sources far the 1755
earthgeke (Jdrstan, 19%; Zitellire et al., 2001; Gosta et al., 2005; Mirada
etal., 2005; Qitsdher, 2004, 2005) .

of Aljezur were in ruins, the taller aes aapletely
destroyed, as were the castle ard the main durch
(Loms, 1841) .

The city of Lagos was arother of the most affected.
In the parishof SSo Saastizoall thehouses of the city
were in ruins ard in the ettire parish anly a fevae-
storey houses were left starding. In this parish 95
pepleperished, sareuder the ruins, others takenloy
the sea. Rurthermore in the pardsh of Santa Merdanare
then 100 pegple died, not tomentio the people who
were gpanding the day avay fram the city, whichwere
merty, given that this was a holiday (Dicionario
Geogréfico, 1758) .

After 1755 other esrtlgskes have leen felt inthis
regian, ot Iudd ly withmuch Iower negnitice. Arecent
earthqueke that hit the Alggrve in the naoming of 12th
of February 2007 measuring 5.8 an the Richter scale
alerted to the risk thet the coorrace of earthgekes
represants to this region and reminded the inportance
of disaster praparediess.

The 1755 tsunami in the Algarve

Sare mirutes after the earthquake’, the coast of
the Algarve was swallowed by a tsunam, which caused
a great ninboer of deaths ard vast destruction. Alayg
the coast several fidemenwere fishing, despite the
holiness of the day; ut those unfortinate fishermen
were all killed by the powerful waves (Csro, 1786) .

The 1755 tsunan. was not an urprecedanted evant.
Infact, there are referaes totaramis caussd by other
eartlgekes which hit the Alcarve. A fewyears earlier,
in Decenber 27th, 1722, there was also a tsunami
although its effects were anly felt locally (Sam,
1915) .The historical docurents testify to some
perplexity ad lack of knowledoe inpeple’ s reaction
to the 1755 tsunami which aontributed to a greater
runber of deaths in the coastal comunities, as it
hepeered for instance with the great mejarity of the
irtebitarnts of the village of Allufeira, losstedantle
top of a rock, who went down to the beach to find
shelterkelievirg the area toke safe. Trewaterhit the
each ard swallowed themall (Csmo, 1786) .

But the intensity of 1755 tsunami was enormous.
Tre sea recaded inparts more then 36 neters, exposirg
thebeadres; ard hitting lardwith such impetus, ranwp
inlard over Skm, togoing the highest rocks; it then
receded again and hitting lard for three times ina
matter of minutes, dragging in the flux arnd reflux
eomassnesses of cliffs adbuildirgs; ad dsvestating
alnest all the acastal populatians (Lass, 1841) .

*Acoording to Lopes (1841) the tsunami coourred 6 to 7 mirutes after the
esrtihgeke. Batistaet al (1998) presants anestineted time of 7 to 16 minutes
for the Gabo de So Vicante.
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Althoch the effects of the tsuram were felt acress
the coest of the Algarve, it wespartiadlarly destnuctive
inthewestempeart of the region. Tn fact franQerteira
to Lagos its aonsequeances were dreadful ; with great
rundoer of fatalities and damege of properties. It
swallowed Armacio de Péra, the outskirts of Vila
Nova de Portimdo and all the low-lying
reighbarhoods of the city of Lagos (Relagam, 1756) .
In Quarteira, a fishing comunity, 87 adults and
children drowned (OmeEma, 1905) . The sea rose up
SO merty meters over its surface that flooded mery
fields, ardwhen it receded it tack apart of the fortyess
ad the etire village of Allufeira, leavirg inthewood
a large amount of fish (Mama, 1758) .

Lopes (1841) descrdbes that inTages the sea rose
up to 11 meters nearly togoing the city’ swall; and
washed away all the houses between the coast and
the city’ swall. Tt advanced inlard over 2.5 kmtaking
with it 5hcats alnest to the sare distance. Thepriest
of Santa Maria parish reported thet the sea destroyed
part of the fartress wall and rose more then 7 meters
high (Roam, 1991) . In Armagdo de Péra the sea
also advanced over 2.5 km, flooding everything
(Loms, 1841) .

Tn the villace of Sagres the sea rose wonore then
6.6 meters an the beach ard in the cliffs aroud the
leach there are records of waves 26.4 meters hidh,
and run up inlard over 2.5 km (Sam, 1919) . The sea
touched the fartress of Beliche located at 66meters
(Lapes, 1841) . Inother losmtias the influace of the
tsunami advanced up the rivers and was felt at
distances of more then 2.5 kmwith an estineted height
between 11 arnd 13 meters (Loms, 1841) .

M the eastem acest: the effects of the tsuremi were
ot sodestuctive. Inthe river of Tavira thewater soreed
geert, insuchaway thet a caravel thet was sailing in
the river was left s dry lard far a layg time allowing
the crew to leave the boat on foot (Memm, 1758) .
The waves washed away the hutes in the beach of Maite
Goardo, inwvhich fishwas traded also in Gneei¢iode
Tavira and swellowed all the islards alay the coast
up to the beach of Quarteira cpening awful nmouths,
it preservirgnerciful ly the locality of Olhdoad the
city of Faro (Relagam, 1756) . The little cavece suffered
by Faro and OlhSo (Relagam, 1756) is not entirely
explained by a greater distance fram the epicentre.
Here the state of the tide and geanorphological
axfigrationof the coestlire were cnucial factars. The
sard islands located ridght in frant of these towns are
supposed to have lessened the inpact of the wave an
theee aress. nreality, the caacity of a tsurami toflaod
ard destroy depards larcely yom the arplituide (wave
height) and wavelergth where they are generated but
these parareters are also goverred by the interaction
with sea-floars ard the madolagy of the aoastal strip
the marent the tsunami hits (@smet al., 2005) .

The elevated intensity of the tsunami is also
confirmed by the geological records in several
locatians in the Algarve. Qe of themost inportant is
Boca do Rio which allows us to aancluce thet the 1755
tsunami wes both erosiaal and degpositiaal and did
ot transport: significant amounts of sedinet franthe
offshore zae, but rather redeposited material from
eadhes ard dres, soils ad estarire silts ard clays
(Csmr, 2001) .

Although the retum period of an event with the
intensity of the 1755 eartlgeke isvery large, we Sould
poirnt aut thet the tide gauge of Lagos recarded alvesdy
in the 20th century two tsunamis: ane an the 25th
Novenber 1941 measuring I and another on 28th
February 1969 measuring IT, both of which in the
Ngree.

In 1755 run-up heights referred in historical
acoounts were variable at similar distances franthe
epicentre. No doubt sare of this variance reflects
of ae=t, nn-wpheidit isa reesaebly wel 1 axstrained
perareter in the histarical record Mams et al., 199) .
Tre anfigration of the acast, stateof the tide, ad
offhore ethynetry are also crucial factars.

The case-study of Portiméo: historical data
aelysis

The mmnicipality of Portinmdo comprises the
freguesias (parishes) of Alvor, Portimdo and
Mexd 1hoeira Grande. The earthquake reached the
Intensity VITT Mercal 11 Tntensity Scale inMed lhoeiva
Grande and X in Alvor and Portimdo (Sam, 1919,
Geser, 2001) .

2Acoorditg tohistarical referances inAlvar the sea
inundated 660 meters inlarnd, nearly reaching houses
at 30 meters high. The chapel of Nossa Senhora da
Ajuda, located on the beach by the harbour, was
campletely destroyed leaving no traces of its
foundations (Loms, 1841) . The sea washed away
fishermen wo were pulling theirrets. (Sam, 1919) .

Trevillage of RatinBowas aeof the lamlitiesof
the Algarve which suffered the most with the 1755
earthgueke (Diciandrio Geografico, 1758) ard it was
alsovery mxh affected by the tsurami. In Rartingo 6
people died under the ruins and 40 pecple drowned,
15 of which were ferale and 19 children (Livrode
Gbitos de Portingo apud Sausa, 1919) .

Inthe fraguesiaof Rartingo the sea flowed inlard,
exoeeding the ratural barriers, in sare areas nore
then 880 meters, devastating the salt pads of this
village. Since then o salt has been produced there
(Dicionario Geografico, 1758) . The harbour of
Portimdo forms a great mouth berthed between two
largeracks, infrat of vhichare the fartresses of Sata
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Catarira ad SSo Jo. Tre first of the twowas severely
dareged (Diciandrio Geografico, 1758) ard the latest
was carpletely washed out (Loms, 1841) .

Through the village of Portimdo flowed
successively amazing waves, which advanced over
Skmup the river. As the waves advanced everything
to such great distance that it was not possible to
of the village, destroyirgall the houses ard drowning
mery pecple, which had sought refuge in the river
banks (Casmo, 1786) .

In the parish of Mexilhoeira the dameges were
contact with the sea. The dameges caused by the
tsunami resulted fram the advance of the waves up
the River Alvor ard other araller water coarses, but

MEXILHOEIRA GRANDE
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Figure 3 - The water height in 1755
teurami: irvertedmodel .
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nothing worse mentioning happened (Dicionario
Geografico, 1758) .

Fraom the accoants about the heidht of the wave we
verdfy thet near the aoast it must leve gt to 20 neters
hich. Tt is said thet thevateralnest reeded thevillae
of Alvor which is located between 20 to 30 meters
above sea level, reaching the Fortress of Santa
CGatarira (20 meters) . The city of Rartingo is pratected
by the rocks of Praia daRods, soit isprdeeble that
the wave did not reach the height of 20 meters. The
Igreja da Misericdrdia is the main source for the
detemiretion of thewave heidt (Figre?2) .

Aspreviously referred this duiwch is located 10
meters above sea and the water rose 2.64 neters inside
the building. Another huilding, the Gawvento de SSo
Francisoo located, gooradnetely, 7 metres aoove the
sea, was ampletely destroyed. These references were

Figure 2 - Histarical buildings location and the
delimitation of the flooded area Inmunicipality of
Portingo as a consequence of the 1755 tsunami .

Igreja da Misericordia
(10 meters)

Convento S, Francisco
{ 7 meters)

| Fortaleza Sta. Catarina

MEXILHOEIRA GRANDE

PORTIMAO




territorium 14

integrated in the mep over the Digital Terrain Model
(OIV) . According tohistarical sources the height of
12 eters was axsidered a relisble heidht formest of
thewave it it ispossible thet in awell aress the wave
could have reached higher heights as it happened in
Fartress of Santa Gatardre locared ana cliff edee.

Based in the DIV, the larnds with altitude below
12 meters and near the coast had been identified,
eliminating isolated areas surrounded by lands
higher than 12 meters, producing a new DIM of the
wave heidht (irverted) ard in a polygm the flooded
area (Figare 3) .

The impacts of the 1755 tsunami nowadays

The flooded area should have amounted to 23.75
Krt, 13% of the total surface of themmnicipality. Zn
extension explained by the fact that this isa sardy
coast with a reduced runboer of cliffs and by the
existence of two rivers, ratural bourndaries of the
mricipality, servirgashallways allowing the advance
of the waves.

Since 1755, two key factors have increased the
vulnerability in PortimBo mmicipality. Seaside
settlanat isro lager solelylased an livelihood it
on urbanization and tourism associated with the
attradtion of ejoyirg livirgard halidayirg literally in
frar of thes=a.
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Figure 4 - Rypulation density in Rortingommicigality.

Nowedays, the potentially flooded area would
put at risk, aporaximately, 21,845 inhabitants,
according to 2001 Census data. The advance of a
12 meters wave Up River Arade would affect without
a doubt the low area of Portiméo, where the most
densely papulated areas (vore then 300 inhebitants/
ha) are located (Figure 4) . Here the population
affected would amount to approximately 18,303
inhebitants. Tn the others pardishes less intebitants
wauld be in danger: 2,403 inhabitants in Alvor and
1,139 irhebitants inMedlhoeira.

Since Portingo is an area where tourism is the
most inportant econamic activity, we can conclude
that the population at risk would actually ke much
higher. Although there is 1o statistical reaad of the
tenporary population ard it vardes travedously drdng
the year, if we take into axsideration the water ard
eledricity coyanption incertain ssasas, it ispeesible
to say that the population dodoles in sare perdads.

We estimete that appraxdmately 5,000 buildings
wauld ke affected, mary of which would ke destroyed
ar severely daneged, including hotels. However, the
wilrershility of thehotel units ishidhlyvarisblead tie
units located inthe low-lyirgrerts of the city of Rytingo
wouldbe the most sericusly affected. We idatified 67
hatels, of which 26 are located in the potartial ly flooded
area (Figre 5) .Thenewest resarts are located inhidhly
susceptible areas, as it is the case of the hotel,
restaurants ardnerine built in themouth of the River
Arace, whichwould represatt the first strucire tobe
struck by the waves of a tsuam. (Boto1) .

Tnadisaster sitarim, the meregaratt of resae
means ard security foroes is essential. Fromour
aslysis, it ispossible tocachre thet intheestadlided
sorario the sucres of civil protectimn agents wauld
1ot be severely dareged (Figure 6) . Qnly the police
heedquerter is lamted inapotatial floodedarealot
fre-figterlbricpdes ad other searity fareswill ot
ke affeted.

Wen axsicerirg the health facilities, the primery
care health centres would be affected but not the
hospitals. Also located in the potential flooded area
are the prism, ard the local building of Red Cross.

The aercdrare, important equipment allowing
easy access of rescue means or the evacuation of
irtebitants, islosted in fregesia de Alvar inanarea
easily affedted, since it is lostedat abeidt of Smetres
ada thelkark of the Alvar River, yowhich the tsurneni
would advance.

In addition, the road network itself would be
severely affected ard sigi Ficart stretches of essertial
regianl routes wadld either ke flooded ar destroyed.
The determination of the rautes potencially affected
ard the rautes possible tobe usad in case of accidat
isvital both for the evacuation ard rescue of the

pooulatians affected.
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Figure 5- Hotels affected by a potential tsunami similar to the
1755 are in freguesia of Portingo.

We can thus conclude that faced with a tsunami
similar to the 1755 event, the region would be
amnsiderably depardent an extenal resaue means.

These analyses help us to demonstrate the
poulation’ s exposure to risk and the wrgent need to
develop protection mechenians, including a greater
attention to lardmerecamatt effarts, egoeciallyas far
as the lomtim of priarity equiprat is caxemed, bt
also the establishment of aluilding aode, because if
there have been tsunanmis in the Algarve in the past,
aother taran caldooarr in the region in the fubire.
They are a sumerised description of the virtuosity of
aur agoroach to arergency plaming, althouh it is
alsopossible to inchude ather vardables such as, water
and electricity infra-structures. Also we could
necessari ly inprove the quantitative agorcach.

Cnclusion

In the Souttmest part of Alcgarve the waves were
higher then in Lisbon ard the flooded area was much
larcer. Althouch the averace reim periad of a tsurami.
similar to the ae thet hit the Algarve in 1755 isvery
grest, pracebly greater thaen 1000 years, it ey ccor
at any time provided thet the seigmic soree is toally
arpartially locared in the sea ard thet the megnitice
measures nore than 7.5 (Gsm et al., 2005) . In that
case a tsunami would rapidly arrive, meaning that a
quick percsption and reaction would be necessary
tominimise the damages. In the 1755 event it is

\ L] Equipments

Flooded Area

0

0 100 200
— T

Figure 6- Institutians:1 - Rartingo Private Hospital , 2 - Alvar Health Gatre, 3 - Ridlic Health Gatre
(SSP), 4 - Public Health Centre, 5 - Rortingo Misericdrdia Hogpital, 6 - Red Cross, 7 - Natiamal
Repiblican @Gerd (QR), 8 - Rartindo Volunteer Fire-fidhter Association, 9 - Rolice Force (BSP), 10
- Water and Residues Carparty, 11 - Prismn, 12 - Reverue Payments Office, 13 - Reverne Office,
14 - Civil Registration Office, 15 - Erployment Office, 16 - Rortingo Local Goverrmentt, 17 - Cape
Verde Consulate, 18 - Sweden/Iosland Consulate, 19 - Crimiral Folice, 20 - Rortugal Telecam, 21
- City Hall, 22 - Graveyard, 23 - Mmnicipal Bolice, 24 - Rerodrare.
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supposed that the tsunami arrival time was 7+16
mirnutes (Beersm et al., 1998, 2005) . Thus, the
delimitation of the flooded area is an inportant taol
for erergency plarmirg.

Tt isdovicus tet the similatio we presat here is
valid for an earthqueke with the sare megnitude and
tectanic source of the 1755 event . Of course, other
earthguekes with offshore epicentre but different
megnitude and location will lead to distinct flood
heidits ad inrdeted areas. Tn fact, the 28th Fanary
1969 earthquake with a magnitude of 7.5 (Mewms
and Mawes- Virr. , 2001) or 7.9 (Beersm et al. 1998)
ard epicentre at the Horseshoe Abyssal plain, sauth
of Gorringe Bank (Fwo, 1973) generated a tsunami
withwesk intensity thet didnot put at risk the coastal
comnities in the Algarve.

Although we have not used nodulation to assess
the energy of the tsunam, the sinple identification
of the flcoded area is fundamental because the more
extensive the area affected is, the higner the height
of the wave and the energy transported are (Csm
etal., 2005) .

Alsowe nust ramenter that nn-up heidhts are ot
just a function of distance franthe epicantre. 1755
nn-yp heights were vardable at sint lar distances fran
the epicantre. Nododot sare of this vardance reflects
of aset, nnpheidit isa reesaebly well axstrained
peraeter in the histarical recod M et al., 199) .
Tre anfigration of the acast, stateof the tide, ad
offdore battynetry are also crucial factars.

We assess the potential impacts of a wave 12
meters hicgh but it is alsopossible to define other
scenarios with dovicusly different impacts. The
delimitation of flooded area besides sevvirg as kasis
to the definitio of soxrarics and the determirarion of
arergecy plaming tasks, may also serve as a guiding
principle for lard meregarent .

Actually, degpite the low rate of ocarrence of
disastrous tauranis, their inpact is sogrest ad their
amsequences so drametic that their exdstence should
Tee taken into accomnt in assessing natural risks in
aoastal areas (Bemse et al., 2005) .
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