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The Implementation Gap

A preliminary analysis of the Protocol brings out that no specific
unified and integrated guidelines exist for the determination of
coastal setback lines and zones, as a mean for their
implementation.

Furthermore, the fact that most coastlines face or are threatened
by coastal erosion and the effects of climate change increases the
need for a Mediterranean Methodological Framework on Coastal
Setbacks Definition.



Case Study 1

Attempt to propose a scientifically sound methodology, utilizing
modern tools and techniques to determine the coastal setback
zones and baselines over the rocky Mediterranean shorelines.

The applicability of this methodology is tested along a steep
and rocky coastal stretch in Kavala Municipality (Northern
Greece).



Legal Aspects for Coastal
Setbacks in Greece

Although the Protocol was adopted in 2008 and entered into
force on 24 of March 2011, some Mediterranean countries, like
Greece, had already included in their legislation the concept of
coastal setback zones.

Article 7 of Law 2344/1940, explained the main legal framework
related to coastal protection and development for the public use
of coastal zones. In this document, a setback zone of 20 m wide
was defined, using as baseline the mean sea level datum.



Legal Aspects for Coastal
Setbacks in Greece

Through newer legislation:

 construction was restricted beyond a 30 m distance from the
coastline, in urban coastal areas and in old settlements pre-existing
1923 (L.D 439/1970);

* the legal procedures for demolition of illegal constructions were
defined (L.D 393/1974);

* special plans and programs for the protection of the coastal zone
and the sustainable use of natural and cultural environment were
introduced (L.360/1976);

* Development Control Zones with land use restrictions around
urban areas and areas of high environmental and archaeological
value were designated (L. 1337/1983).



Legal Aspects for Coastal
Setbacks in Greece

L. 2971/2001 expanded the coastal setback zone up to 50 m
width, using as baseline the maximum potential wave run-up on
the sloping beach, as the highest winter water mark.

In this zone public access is unlimited, environmental and social
goals for public interest should be promoted and all types of
construction are prohibited.
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A.N. 2344/1940
«TePL ayladov Ko
TP OALOG»

ap.1: «H mepiotoryi{ovoa tnv
Oadaooav yepoaia {ovn, TOU
Bpéxetal amo Ti¢ UEyLoTes mAnv
ovVNOelc avaBaocels TWV KUUATWY»

ap.5: «H mpooavédavovoa tov atylao
Awpida yn¢ uéxpt mAatovg 20 uETpwv
Kat n omola apy((eL amd T ypauun tng
Uéong otaBunc Tov atytaAov»

N.1337/1983
«ETEKTAOT) TWV
TTOAE0SO LKWV
oxeblwv. OIKLOTIKN
avATTLEN Kal
OXETIKEG
pvOuioelc»

(Aev avapépetal)

ap. 2385: «Omov o atytaddg Sev umopeti (..)
va eEUTTNPETHOEL TO OKOTIO (..), EMITPEMETAL
n dtamAatuvor Tov Ue mpooBeon Awpldag
YNNG OV OEV EMITPETETAL VX OLKOSOUN Bl
(..) uéxpt mAatovg 50 uetpwv, mov
apy(leL amo To mpog TNV ENpa optLo Tov
aLyLadovr,

N.2971/2001
«OLYLAAOG, TTapoAio
KOL GAAEG
Statagelg»

ap.1 8 1: «H {wvn tn¢ Enpdc, mov
Bpéxetal amo tn OdAacoa amo Ti¢
UEYAAVTEPES Kat GUVNOELS
avafaoels TwV KUUATWY THC»

ap.1 8 2: «H {wvn énpac mov mpootiBetal
oToV atytaAd, kaBopiletal O o€ MAXTOC
UEXPLKaL 50 péTpa amo v oploypauun
TOV alylaAov, Tpo¢ eEVTTNPETNON TS
EMIKOIVwVIAC NG Enpdc ue Balacoa kai
avTloTPOPa»




0 AITIAAOX KAI H TTAPAAIA KATA TON A.N.
2344/1940

AwyLaAo amotelel n xepoatia {wvn nov meplotolyilel tn Balaocoa

Aoyw NG ¢Puvoewc tou Oev oploBeteital xwpkd. Mpoodlopiletal, wWOTOCO AMO TO
AVWTOTO CNMUELO PEXPL TO OoTtolo PpTAvVoUuV KATA T ouVNOELS avaBAcEeLg TouG, Ta KUpOTO
NC¢ BaAaooag, OXL OUWE ATIO TIG EKTAKTEC MANUUUPEC (AN 566/2012)

EtoL, Kol oL Bpdxol Kol ol AOKPNUVEG | KN OKTEG AOTEAOUV PEPOC ToU atytalol (Al
815/2013)

O KaBopLoUOC TNC OPLOYPAUMAG TOU YiVETOL HE amodaon HLag SLOLKNTIKAC ETILTPOTINAC Kol
TN ouvTtaén €0KWVY SLOYPAUUATWY KOL TEXVIKWY EKOECEWV.

l, kata TNV T@on ¢ vopoloyiag tou ITE kat A, n W8LOTNTA TOU aylaAol TPOKUTITEL Ao
duvowkad kot povo dawopeva kat dev dnuioupyeital pe moAwelakn mpaén, adou n
ETUTPOTN SLATIOTWVEL ATAWC KAl XOpAoOoeL Ta opla tn¢ {wvng Tou aylaAol, Omwe n
¢duvon tov dnuovpynos

CUVEMWC,
0 aladoc we¢ kowoxpnoto énuoocto Ktnua, amotedei dnuoowa ktnon, énAadn, oe
avtideon UE T TEXVNTA Kataokeudouata Oev amaiteital Sdtolkntikn mpaén yia tnv
evraén tou otn édnuoota ktnon, alda Adyw tn¢ idltag ¢ @uaong tou, givat dnuoaoto

KTHUQ, CUUQWVA UE TN YEVIKN Kol a@npnuUévn emtayn tou vouou (Al 301/2013)



n {wvn ¢ Tapaliag

Edv n éktaon tou atytaAol dev MOPKEL yla T avAYKESG Tou apBpou 7 (emkolvwvia tng
&npac pe tn Oddacoa kat avtiotpoda, cuykowwwvia, Ewpaiopog, Aoutol KowwddeAeic
okomol KATt.), erutpémnetal n SwamAdtuvor) tou katd Awpida 20 pETpwv, n omoia

ovopadletatl tapaAia (apOpo 5)

OUUTTEPACUATIKA

Baatkn dtaopa Tou atytadov amo tnv napalia arnoteAei to ot o€ avtideon UE
TOV MPWTO, ToU N dnuloupyia ToU MPOKUTITEL AITO (PUOLKA (PaLVOUEVQ, N Ttapalia
amnoteAei mpoiov moAwtetaknc mpaéng, a@ou dnutoupyeital ue dtotkntikn rpaén,
£QOaov n {wvn ToUu ayladol KPIVETAlL QVEMAPKNC Vo ETMITEAECEL TO pOAo TNC.
lMpokeluevou O va AITOKTNOEL KAl QUTH KOLVOXPNOTO XOPAKTNPQA, KPIVETOL

avaykaia n arnaAdotpiwtikn dtadikaoia (ap. 6 ntap.3 A.N.)



0 AITIAAOX KAI H ITAPAAIA KATA TON N.
2971/2001

A. KaGoplouoc evvolac Kat télotntwv atyiaAou kat rapalioc

* (610¢ oplopog Tou atytaloU pe tov A.N. 2344/1940

* n mapaAia, OTwE Kot UTO To KaBeoTwc tou A.N., TtPOOTIOETOL OTOV ALYLOAO
ywa tTn StarmAdtuvon tou, Otav 0 TEAEuTAioC £lte €lval avUMAPKTOC €ite
EXEL TIOAU HLKPO TIAATOC, LLE OUVETELA va NV pmopel va dtaodaAioel tnv
eAeVBepn pooPBaon Twv MoALtwy ntpog tn Balacoa (apb. 1 nap.1)

 Bewpolvtol MIPAYUOTA KOWOXPNOTA, avAKouv otn dnuocla KTnon Kot n
Slaxeiplon — mpootaocia toug avikel oto Kpatocg (apbpo 2)

l, N NoAwtela odpelAel va €XEL WC yvwpovo TNV KAAUTEPN aflomoinor) Toug
yLOL TNV LKOVoTtolnon Tou yevikoU cupudEpovtog (Zuvnyopoc MoAitn, 2013)



B. kaGopilouoc oploypa i atytaAov Ko napalioc

apPpo 3 N. 2971/2001 kat véo apdpo 4 (onwc¢ avtikataotadnke ue to apdpo 11
tou N. 4281/2014)

TIPOKATAPKTLK Xapaén TNC OPLOYPOAMMUAG awylaAou = xpnolgomoinon tng
nebodoloyia tng etatpiag «EKXA A.E.» (EBviko KtnpatoAoylo)

AIAAIKAZIA
Xapaén o opBodwrtoxaptec pe vpopetpkn mAnpodopia, dwtoAndiac etwv
2008 — 2009 tn¢ ouvoALkN¢ rapaktLac (wvng, eVpouc 300 PETPWV Ao TNV
OLKTOYP QLN
N2

Ta dedopeva, cuvodeuopeva amo TexVIKn €kBeon, Ba napadidovrtal oTLC
APUOSLEC KATA TOTIOUC KTNUATIKEC YIINPETLeC MPOKELLEVOU va eAeyxBouv Kall
va 6LopBwBoUv, £T0L WoTe va KABOPLOTEL N OPLOTLKH) OPLOYPAULL TOU alylaAoU

\4

OL poTAoEelg TWV KTnpatikwy Yrinpeowwy 0a urtofarAovtol oTic apUOSdLES

Ertitpomnég tou apBpovu 3, ot omoieg Ba amodaivovrtal yo tnv amodoxr) Toug



B. kaGoplouoc oploypaunc atytailouv Kot napalioc

Avadopika pe Tnv oploBetnon tng {wvng tng mapaAiag, n dla mrporr) tou
apBpou 3 kaBopilel tn {wvn avtn (elte avtenayyeAta ite KATOMLV altnong KABe
evdladepopevou), edpooov auto KplveTal amapaitnto ya va eEunnpetnOet o

OKOTIOC TNG ETLKOWVWVLOC TNC ENPAC Le Tn BaAaocoa Kot avtiotpoda.

loxVeL O, TL avapEPONKE TIPONYOUMEVWC YLOL TNV TIEPLEAEUON TNC TTAPAALOC OTN
dnuoota kton Me TNV anaAlotplwtikn Stadikacia (tpomomnotnuevo apbpo 7)

Kpttripla mou AapBavel urt’ oPLv tng n EMLTPOTH yia Tov KaBoplopo ayladou Kalt
napalAiac (apBpo 9): = yewpopdoloyia edadoug

- $UOoLKO Oplo BAdoTnONG

- popdoloyia mubueva

- ¢duokég evdeitelc mou emnpedalouv TO TAATOC TWV
(wvwV Kal Selxvouv To O0PLO PEXPL TO OTIOL0 PTAVEL TO PEYLOTO XELUEPLO KUUA K.QL.



2TOIXEIA ENAPMONIZHZ THZ EAAHNIKHZ
NOMOOEZIAZ ME TO MEZOTEIAKO NPQTOKOAAO

H emonuavon TOU KOwOXpnoTou XOPAKTAPO TOU alylaAoU Kol tng TopoAiog =
KatoxUpwon akwAuTtng mpooBacng Tou Kowou oTnV aKth

H ditatipnon tou mAdtoug Twv 50 pétpwyv tng mapaAiog =» eéumnpetel toug okomoug
TOU alylaAou Kot ‘avéavel’ Tov avolkodOUNTO — KOLWVOXPNOTO XOPOKTAPO TOU

H un xapoén tng oploypaping Twv {wvwV KOTAPXNV oo TNV EMLTPOT] = EPWTNMOATIKA
w¢ TPo¢ tn OLadAveLd, TNV OVILKELLEVIKOTNTA KOl TNV OTOLTOULEVN EMLOTNMOVLIKA
ETIAPKELA TWV LEAWV TNC

O TEPLOPLOUOC TWV XPOVIKWV 0plwv OoAOKANpwong SLolkNTIKwy Sladkaolwy yla TN
dnuootlomoinon Twv Patewv KaBopLopoL Twv {wvwv atytalol Kal opaAiog

H vnmaywyn twv {wvwv o€ €va OLoTEPO TTPOOTATEVUTIKO KaBeotwe, PACEL TOU Omoiou
QTIOLYOPEVETAL N KATOOKEUN KTIOUATWY =2 TIOWVLKEC Kol SLOLKNTLKEC KUPWOELS (apB. 27,
29)



2TOIXEIA ENAPMONIZHZ THZ EAAHNIKHZ
NOMOOEZIAZ ME TO MEZOTEIAKO NPQTOKOAANO

(ouvéxewa)

v «Ta mdonc GUOEWC KTLOMATA KOL EV VEVEL KOTOLOKEUAOUATA, TO Omola £XOuvV
aveyepBel 1 Ba aveyepBouv xwpic adsla v LEPEL I} CUVOALKA OTOV alylaAo i TV
napaAia, katedapiloviol UTIOXPEWTIKWE, AVEEAPTNTA ATIO TO XPOVO QVEYEPONC
TOUC N av Katowkouvtal 1) xpnotpomnotouvtal Stadopetikar» (ZTE 3354/2014)

e KaTOOKEUN METPWV YL TNV AVILUETWTILON TNC SLAPpwong =» MANpwon evog €K
TWV OKOTIWV TNG {wvng Tou atylaAol = n MPOooTaoia TNG mapadktag {wvng ano
orntotadnmote avBpwrivn mapepPaon n duowkn diepyacia, oL omoieg evdExeTal
va odnynoouv oe dlaBpwon tng aktic (apb. 22 MeooyetakoU MpwTtokOAAoL)

 H mapoaywpnon tTng amAng xpnong tou awyltaAol Kat tng mopaAiag = duvatal
KOTapXAV va ETILHEPEL CNUAVTLKA £0060 OTOUC TIOPAKTLOUC SILOUC



ANOKKAIZEIZ THZ EAAHNIKH NOMOOEZIAZ ANNO TO
MEZOIEIAKO NMPQTOKOAAO

MoAuvouia Kol aVETAPKNG KwALKOTIOlNGN TNC OXETLKNAC UE TNV TtapakTia dtaxeiplon
Kall tpootacia vopuoBeoiag, avilpAoelg Kol TUNUATIKA QVILLETWTILON {NTNHATWV

H amoucio amd tov Loxvovia VOUOo tNG TPOBAEYPNC Yyl ETLHEPOUC TPOTIOUC
MPOOTACLOC TWV TAPAKTIIWY OlKoouoTnUATwy. livetal amiwe pa avoadopd otnv
avaykn oautn (apb. 2 N. 2971/2001) = avtiBson pe apb. 5 kat 6 Meooyelakol
MpwtokoAAou, apB. 24 Juvrt. kot N. 1650/1986

O SLoXWPLOUOC TOU ayLtadol Kol TnG apaAiag, HE TOV EVTEAWCS EEXWPLOTO €Tl KAOE
{wvng KoBOPLOPO TNG OPLOYPOAUMAG Touc Paosl tou kKata to N. 4281/2014
TpOoToToLNEVOU apbpou 7

- avtibeon pe tnv mpoioxVouoca Owataén tou N. 2971/2001 mou Opule ToOV
TOUTOXPOVO KaBopLopo Twv {WVwV

= avtiBson pe tnv mpoogyywon tng OAMNZ tou apB. 19 tou Meooyelakou
MNpwtokOAAou T1ou  AapPBaver uvmoyn T oAANAEEAPTAOELC TWV  TIOPAKTLWY
OLKOOUOTNHATWY



ANOKKAIZEIZ THZ EAAHNIKH NOMOOEZIAZ ANO TO
MEZOTEIAKO NMPQTOKOAAO (cuvéxsira)

Audlofnteitol n xprion opBodwrtoxaptwyv KAOWC:
=» autol armoteAolV amotUwon tTNE OTYUNG, apa eKPpAlouv To HECO Kal OXL
TO MEYLOTO OonMeEio avaBaonc Tou XELMEPLOU KUMOTOCG, TO Omolo Kplvetal
anapaitnto va AngOeil umoyn yia tov kaboplopd tng {wvng Tou oLylaAou,
Kot to apBpo 8 tou Meooyetlakou MpwtokoAAou.

= yevwwwvtal epwtApata aflomotia¢ twv dwtoAnPlwy, oadol AUTEC
rnapnxbnoav nén amno to €toc 2008

H «EKXA A.E.» Katd Tov KABoplopo NG opLOoypanG alytaAoU Kot TtopaAiog
dev ouumneplEAae oxebov kaBoAou omolodnmote oLaitepo yewpopdoAoyLko
XOPOLKTNPLOTLKO TIOU EVOEXOUEVWC VOl UPLOTOTO KOTA UNKOC TNEG OKTOYPOLUILAC
BaoeL apb. 9, mapd povo to GUOLKO Oplo PAAcTNONG TNG TOPAKTLOC (WVNC
(2uvnyyopoc tou MoAitn, 2013)

Juvtoun mpoBeouia Twv 6 pnvwv Tou Oivetal otl¢ Ktnuatikeég Ymnpeolieg,
TIPOKELUEVOU QUTEC va eAéyéouv kal va amodexbouv n va amoppidouv tnv
TIPOKOTOPKTLKA VPO TOU altyLaAov



ANOKKAIZEIZ THZ EAAHNIKH NOMOOEZIAZ ANO TO
MEZOTEIAKO MPQTOKOAAO (cuvéxsra)

Avavtiotolia avapeoca oto opllopevo Katd to Meooyeloko MpwTOKoAAO
nAato¢ tng adountng lwvng (100 p.) kat outd mou n €Bvikn vopoBeoia
npoBAEmnel (50 W.)

Avurtapéio xpovikng mpoPAsPnc amd To VOUOBETN ylo Tov KoBoplopd NG
napaAiog

l, «outiuata kaBopiouol oploypouunc mapadiac ewodyovrtar amd thv Ktnuotkn
Yrninpeola otnv Emtpornn ywpi¢ kaBuateépnon Kol n OXETIKN EKJEON OUVTAOOETAL TO
apyotepo o€ SUO UNVEC armo tnv urmoBoAn touc» (ApB. 7) = aoplotia = adpaveia =»
BAaBn kowvoxpnotou yapaktnpo mapaliog

Nopaxwpnon amAng xpniong oe O.TA. kal LOLWTEC =» TIPAKTILK OOKOULEVN
TTOAAEC DOPEC KATAXPNOTLKA

l, ekpetaAAevon ploBwong (EMEKTOON O MAPAKELLEVOUC XWPOUG, umEPBaon
aplOpol tpamelokaBlopATWY Kol OpmpeAwy, Onploupyla €yKOTOOTACEWV
LLOVLLLOU XapaKTNpa, KN KAtaBoAn HoOwpdtwy KTA.)



ANOKKAIZEIZ THZ EAAHNIKH NOMOOEZIAZ ANO TO
MEZOTEIAKO NMPQTOKOAAO (cuvéxsira)

Aoplotio tou vopoBetn oto dpBpo 12 va opioel emakplBwe Ta avaykaio TEXVIKA
Epyoa LE TaL omola Ba avtlueTwriosl onotodnmnote SloBpwtikd pavouevo el

NG AKTAC

ApB. 14 = aopLOTLOL WG TIPOC TOL ETUTPETIOUEVA £PYOL TIOU EEUTINPETOUV «AAAOU
eldouc okomouC» = evOEXOUEVWC va CUUTEPLAABEL Epya TTOU OEV UTTOKELVTOL
OTOUC KaTA TO Apbpo avadePOUEVOUC ETUTPEMTOUC OKOTIOUC (EMTTOpLKOUC,
OUYKOLWVWVLAKOUC, Blopnyovikoug)

EpwtnUaTKA WC Ttpoc TN oupfatotnta tTwv dlatdaéewv tng mapaypadou 2 tou
apBpou 2 600 Kat tou apBpou 5 tnc KY.A., BAcel TwV omolwv glval EMITPETTN N
nopoxwpnon omANg xpnong EKTACEWV TOU TEAOUV UTIO KoBeotwC €LOLKNC
npootaciag, oe oxeéon Me AAa Oebvn kelpeva, onwg n Odnyla yla Toug
OLKOTOTIOUC KaL To apBpo 13 tou Meooyelakou MpwTtokoAAou



ANOKKAIZEIZ THZ EAAHNIKH NOMOOEZIAZ ANO TO MEZOTEIAKO
NMPQTOKOAAOQO (ouvéyxera)

o Kapta mpoBAedn ya Tn CURUETOXN TOU eVvOladEPOUEVOU KOLWVOU OF
orowadnrnote dpaon Stapopdwonc napaktiag rnoAwtkne (apbpo 16
MeooyelakoU MpwTtokoAAov)

)

 Amouowdlouv Kol oL TpoPAemopevec kat. apBpo 15 ToOU
MeooyelakoU [MpwtokOAAou Opaotnplotntec svalobntomoinong
KOlL EVUEPWONC TWV TIOALTWV.



Methodological Framework
for Coastal Setbacks
Determination

The determination of coastal setbacks is a step-wise procedure in
which physical, ecological, socio-economic, administrative and
public participation processes should be considered.
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Step 1: Geomorphologic Coastal Classification

Each Mediterranean coastal stretch may be classified into one of

the four following types:

a) open-sea sandy coastlines,

b) semi-enclosed coastal lagoons,

c) rocky coastlines as cliffs and lower bluffs,

d) hard infrastructures, implying any human-made construction is
placed on the coastline.



Step 2: Shoreline Digital Elevation Model

Blended bathymetric and topographic data derived from various
sources may be utilized and imported in a GIS to comprise an
analytical DEM for the examined shoreline.

Table 1. Evaluation of the emerged beach survey methods for DEM development.

Method Precision  Survey Density  Survey times Survey Cost Notes
(km/days) (€/km)
Topographic 5cm Transects 5 800
Survey every 50 m
Geodetic GPS 5cm Transects 10 800
Survey every 50 m
Laser Scanner 5cm 1x1dm 1 1,500 Only for small
beaches
Airborne LIDAR 10 cm 1x1m 50 1,000 Only for long
beaches
Aerial 10 cm Transects 30 600

Photogrammetry every 1 m




Step 3: Determination of the Highest Winter Water Marks

Highest Winter Water Marks Determination

Tidal Storm Beach
Effect Surge Erosion

Meteorological Shoreline
Retreat Rate
Estimation

Wave Effect

Wave Run-up

Synthesis of
Model

Impact on Water

Tidal Series
Level

SWAN Model
Application

Beach Erosion
Rate Estimation

Harmonic
Analysis

Extreme Wind
& Wave

Analysis

Tidal Data
Collection

Satellite Image

Analysis

Offshore Wind
& Wave data




Step 4: Assessment of Ecological and Landscape Values of the
Shoreline

Ecological functions of the coastal zone and coastal landscapes
should be considered in the defining the setbacks along a
shoreline. For example, in ecologically sensitive areas, building
shall not be permitted, although some soft uses could be allowed.

Step 5: Assessment of Cultural and Human Values of the Shoreline

A stricter planning and permitting policy should be applied,
avoiding constructions and maintaining and protecting coastlines
of ecologically-sound cultural heritage, when it is considered as a
major issue by the public.



Step 6: Assessment of Public Uses of the Shoreline

According to the Protocol, existing buildings (urban areas, cities,
historical centers, etc.) and valuable heritage and coastal uses
should be not affected by new measures. Special cases should be
considered and assessed.

Step 7: Analysis of Transit and Accessibility Issues of the Shoreline

Private ownerships may restrict public use of or access to coastal
resources should be considered and assessed at this stage.
Although the Protocol does not specify the cases of non-
application of the coastal setback zone in the already built-up
areas, the successful implementation of the Article 8 requires a
considerable level of flexibility.



Step 8: Analysis of Legal and Administrative Provisions

The administrative processes for the identification and
implementation of setback lines should start with the
identification of an institution in charge in each member state.
The institution in charge is normally a regional or national
organization.

Step 9: Public Involvement and Discussion

Public participation is an important tool for the integrated
planning and management approaches of coastal setbacks. By
involving members of the public with special interest in the
determination of setback lines along a shoreline, setback
planning outcomes are better accepted and policies are more
likely to be complied.
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Methodological Framework
for HWWMs Determination

The common methods and tools for the identification of setback
lines cover physical criteria for the identification of highest
winter water level under certain return period scenarios,
including also climate change trends.

The highest winter water mark is not completely deterministic,
but is based on statistic calculations about the probability of the
occurrence of an extreme event.

Extreme storm events with a return period of 50 years seem
reasonable for the HWWMs determination



Step 1. Determination of the Offshore Extreme Wind and Wave Effect

The wave effect may be assessed by applying Extreme Value
Analysis (EVA) on an offshore wind and wave time-series.

Step 2. Determination of the Nearshore Wave Effect

To reproduce the wave field in the nearshore zone, under extreme
offshore wind and wave conditions, a wave numerical model (e.g.,
SWAN, WAM) could be applied.

Step 3. Determination of Tidal and Storm Surge Effects

Hourly water level data should be collected and utilized to assess
the tidal and storm surge impact on the water level in the studied
area. Harmonic analysis should be performed on this dataset to
determine the tidal amplitudes and phases of the various tidal
harmonics.



Step 4. Determination of the Maximum Potential Wave Run-up
on a Rough, Impermeable Shore

The maximum potential wave run-up on a rough, impermeable
shore of medium to high slope, as the herein examined, was based
on the methodology described in CEM (Coastal Engineering
Manual, U.S. Army Corps of Engineers, 2005).
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Statistical parameters of wind and wave datasets recorded from
POSEIDON buoy (North Aegean Sea) during 2000-2010.

Parameter Wind Speed (m/s) Significant Wave
Height (m)

Minimum 0.000011 0.03616
Value

15t Quantile 1.696000 0.28920
Median 3.829000 0.57130
Mean 4.530000 0.82920

31 Quantile 6.573000 1.10900

Maximum 21.960000 5.50500




Parameters of the Generalized Extreme Value distribution for the
offshore wind and wave datasets.

Parameters  Wind Speed (m/s) Significant Wave
Height (m)

u, location 13.48 £ 0.63 1.86 £ 0.08

parameter

o, scale 3.63 £ 0.46 0.75 x 0.06

parameter

&, shape -0.29 £0.12 0.20 £ 0.09

parameter
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Diagnostic plots obtained from the application of the GEV model on the offshore wind dataset



Extreme values of wind speed (in m/s) and significant wave height
(in m) for various return periods (offshore North Aegean Sea)

Return Period |Wind Speed (m/s) Significant Wave
(yrs) Height (m)

Min Mean |[Max |Min |Mean |Max
25 19.096 [22.059 |26.067 |5.282 |6.510 |8.191
50 19.467 |22.765 |27.435(6.068 |7.779 |10.227
100 19.743 [23.334 |28.6416.911 |9.228 |12.702
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Diagnostic plots obtained from the application of the GEV model on the offshore wave dataset



Nearshore Extreme Wave Characteristics at the Study Area
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The Kavala Municipality

shoreline with a) the mean sea

level (blue line), and the lines

of maximum wave run-up, as

a) under the 25-years return
period (yellow line),

b) the 50-years return period
(orange line), and

c) the 100-years return period

(red line).
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Eastern part of the Kavala Municipality shoreline with a) the mean sea level (blue line), and the
lines of maximum wave run-up, as a) under the 25-years return period (yellow line), b) the 50-
years return period (orange line), and c) the 100-years return period (red line).
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Western part of the Kavala Municipality shoreline with a) the mean sea level (blue line), and the
lines of maximum wave run-up, as a) under the 25-years return period (yellow line), b) the 50-
years return period (orange line), and c) the 100-years return period (red line)



To TTaPAKTIO iINUa

ATTO TTOU TTPOEPYOVTAI TA ICNMATA TWV OKTWV?

OAec o1 akTEC Ogv gival OPOoIEC. YTTAPYXOUV OKTEC OTTOU
KUpIapxei N ammobeon 1I¢NUATWY (APNUWOEIC OKTEC) Kal AAANEC
OTTOU Kuplapxei N di1aBpwon.

~

AlaBpwuévn akTN AKTA attofeong



[MpoéAeuon I¢nuaTwy atro NoTtauia

H kupiotepn TNy 1ICNUATWYV
TTPOC TIG OKTEC OPEIAETAI OTN
TTPOCPOPA PEPTWYV UAWYV TWV
TTOTANWY TTPOC TIC AKTEG.

Ortav £va peyaAo TToTauI EKPEE
oTn 8dAacoa TOTE N POr Tou
OTAdIAKA UEIWVETAI, KOl TO
QlWPEOUNEVO UAIKO TTOU
LETAPEPEI OTADIOKA ATTOTIOETAI
w¢ i(nua OTIC TTAPOKEIMEVEC
OKTEC KOVTA OTO OTOMIO TOU
TTOTaUOoU (OeATAIKN aTTOOEDON).

AéATa Mississippi



MeTtagpopd ICNUATWY JAKPIA ATTO TO OEATA TTOTAM WYV

AV N TTPOCTTITITOUCO KUMATIKNA
EVEPYEIQ €ival IOXUpPnN, TO
QTTOTIOEUEVO iI(NUO KOVTA OTO
OTOMIO TOU TTOTAMOU UTTOPEI va
LMETAQPEPOEI KATA UNKOC TNG
OKTOYPOMUNG, KAl €TCI VA UNVv
oxnNuaTioBei pia KaAd
OlaUoOPPWHEVN DEATAIKN
atrobeon.




[MTw¢ 1a I NATa HETAPEPOVTAI KATA UNKOG TNG AKTAG 7

Ta TTEpPIOCOOTEPQ
KUJATO TTPOCTTITITOUV
OTNV KT UTTO YWwvia.

AUTO onuaivel ot
OnUIoUpPYEiTal UTTO
ywvia porn diapoxng
(swash) atro Kabe
Opauduevo KUpa
TTPOC TNV OKTH).




Alaunkne Napdoupon (Longshore Drift)

KaBwg¢ n pon diappoxng ivai
AOZ1, WG TTPOG TNV AKTH, EVW N
pon amroéoupaong (backwash)
EXEI TTAVTA KABETN TTPOG TNV
akTr) dievuBuvon, Ta I{fuaTa
KATAANYOUV VO JETAPEPOVTAI
o€ TeEOAaouévn Tpoxia KaTa

MNKOG TNG AKTNAC.

AuTn N METa@OPA IUATOG
KaAgiTal d1auNKNG TTapAcUPOn
KOl UTTOPEI VA PETAPEPEI AMMPO
Kal XoAiKia Katad XAp/nuépaQ.
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Alaunkeg Peupa

[Mapouola, Kabwe Ta
KUJOTA TTPOCTTITITOUV
OTNV QKT UTTO ywviq,
otn {wvn Bpauong
dnuIoupyeEitTal 10
OIAMNKEG PEUA, TO OTTOIO
ETTIONG METAPEPEI TA
I(AMATA KATA TO UINKOG

TNG AKTNAG.

P Pathofsand,
2. zparticles f N

Net movement
of sand










Rip Currents

Ta Bpaudueva KUPATA HETAPEPOUV VEPO TTPOC TNV OKTH. To VEPO TTOU
OUCOWPEUETAI OE AUTNV TTPETTEI VO OIAPUYEI UE KATTOIO TPOTTO HOKPIA
QTTO QUTNV.

2nueia xaunAnc avriotaoncg (ouvnBwce onueia xapnAou Babouc katda
MAKOC OXEOOV EUBUYPAUMWY AUNWOWY aKTWY TTAPEXOUV T dUVATOTNTA
ETTAVAPOPAG TOU VEPOU TTPOG TNV aVoIKTr) 6GAacoa.

= Longshore Currentsrz

¥ a— — — e o




[Twc¢ Bpiokouue Ta rip channels

_ : Head of
Rip channels Rip channel Rip channel
(as seen from beach)

[Tpoooxn 10 BEAOEIDEC pEUA gival DIAPOPETIKO ATTO TN PO
UTTOYEIOG ETTAVAPOPAC (undertow)
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[TAPAKTIA AIABPQ2H

Coastal erosion trends in the European Union
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About 100,000 kilometres of shoraline have
been surveyed by EUROSION. Among the
various data gathered, erosion trends are
among the most important.

This map summarizes these trends by
distinguishing eroding coastal segments
from non ding seg Ultraperip I
regions have not been depictod on the map,
Eroding segments reach 15,100 kilometres

Eroding
Stable or

River catchment boundarios

Data -5 des : EUROSION

Téon mapdxtiog didfpmong otnv Evponaixy Evoon (IInynf: Shoreline Management Guide 2004)




miterreg =

EUROPEAN UNION

Balkan-Mediterranean
HERMES

ion (EU) and fragile ecosystems in the Mediterranean

Canetde Berenguer—Sagum'
El Saler Albufera )

Lapunta Torevia
del Sabinar_

Gulf of Arzew Gulf of Bejaia

Status of the coastline  Fragile coastal ecosystems

= Eroding @ Dunes, barrier reefs
= Stable

> © Lagunes, deltas, wetlands |
Aggrading o |
— No data @ Ensembles of coastal lagoons and dunes At Al B Ayrat -
Source: adapted from a map by EEA, Coastal Erosion Patterns in Europe,
2004; Blue Plan, A Sustai uture for 2005,

* In Mediterranean, erosion threatens 1/5 of coastlines at a rate of 0.5-2.0 m/y.
* Erosion threatens high ecological valued land of 47,500 Km?2.
* Presently only 5% of Med coastlines is protected by hard engineering structures.



The sea level in the Eastern Mediterranean
basin has risen significantly in recent years,
apparently due to warmer water
temperatures (observed by in-situ
measurements).

Sea level trend (mm/year) in the
Mediterranean for January 1993 to June
2014 (Credits Cnes/Legos/CLS).
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fewpopdec Mapaktiog AtafBpwonc
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Wave-cut ?ﬁ |

Incoming
waves are
refracted
against
headland,
eroding it




fewpopdec Mapaktiog Atafpwonc

Sea cave

Headland
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Sea stack

Much of
headland
has been
removed




fewpopdec Mapaktiog Atafpwonc




AmoBeon Kot Zxnuotiopog Tombo

Tombolo grows from
mainland to stack

Longshore
current

interrupted
by sea stack




3. AwaBpwon Napaktiwv Zwvwv




3. AuaBpwon Napaktiwv Zwvwv
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MEOOAOI NMPO2TA2IA2

« Ta yeTpa oTabeponoinonc TWV AKTWV JMopouV va
dIaXwWPIOTOUV O€ QUO EUPEIEC KATNYOPIEC:
«OKANPa>» Kal «qna»

(Us Army Corps of Engineers 1984)

« H eniAoyn kail n avaykn via eneufaocn e€aptwvTal ano Tnv a&ia Tng
YNC N TWV ENANEIANOUMEVWV AKIVNTWV
(Shoreline Management Guide 2004)



2KAHPE2Z MEOOAOQOI

OXUPWOEIC

Sand is
trapped by
groin, restoring
beach




Teyvikég

Apyéc

Opra g@appoyng

Ykinpéc nébooot

[Ipooctatevtucég dopég tomobeTnpéveg
VIEPAKTLOL, PTILYUEVEG AT GKANPA VAKA OTT™G

Avtavaxkiobv 1 S1aBAo0V TNV KOUOTIKY EVEPYELD LUE
KOTOGTPOPIKO TPOTO 1| TNV GLYKEVIPOVOLV GE TOTIKA

Ynepaxtion ] o )
, oKvpddepa 1 Bpayovc. onpeta.
KvpatoBpavoteg L i , , , , ,
2xomog etvat 1 amoppOENGN TNG KLUOTIKNG o H avaxatebBouvon kot ektévmon Tov KOPAT®V VTovouehovv
EVEPYELOG TPV OTAGEL GTNV OKTN T1C OOUEC TIG OTTOIEC TPOOPILOVTAV VO TPOGTUTEVGOLV.
Aopég kaBeto Tpog TNV oKt TomofeTnuéVeC,
KatookevLaloviol cLVNOME e OPAdES Kot
oKOoTOG TOVG elvat 1 TOyidELoT TN AUUOV KoL T | Otav 10 ilnua mapakpateiton petald tov TpoPOorwy to
HEloN TG SN KOVG LETOPOPAS TOV DAIKOV. TpOPANUA TNG SAPpoNG peTaTomilETON GE AAAEG TTEPLOYES.
TIpoBoio Me Kohd oyedlacpd, 6Tav o1 TEPLOYES OVALECO | @ [No va elvan amotedecpatikn 1 péBodog mpémet va

!

P 6TOVG TPOPOAOVG PTACOLV GTN PEYIOTN epapuoleTon o€ TEPLOYEG OOV 1 SIUUNKNG LETAPOPA YivETOL
YOPNTIKOTNTO 1 OLOUKNG HETAPOPA cuveyileTan Kupimg Tpog pa KatevBuvon kot 6mov 1 dpdomn Tovg dev Ha
oToV 1010 epimov pLOUO OIS KaL TPV TNV TPOKAAECEL EVTOVT OAPPMOT GE TAPAKEILEVES TEPLOYEC.
KOTOOKELT] TOVG Kol 1) wapaAio dtotnpeiton
otafepn
KexApévn xataokevn n ool Soomd 1 , , , ,

) ., ) A ) Epopaviouv 116 1016 duoUEVEIC EMTTMOGELS [LE TOVG
QOPPOPE TNV KLUATIKY EVEPYELD OAAG ptopel , .,
) , , KOULOTOOPAHGTEG 0V KOt LE UEWOUEVT EVTOOT).
, va emtpénel 6o ilnpa Kot to vepo va v ; , ; L ,
Oyvpoeceig 5 , o Odnyovv emiong o aAAAY] NG PLGIKT OYNG TOL TAPAKTIOV
OTEPVOLV.
P ., , , YDOPOL KoL UITOPOVV VO, TPOKOAEGOLV TEPOULTEP® AALAYEG GTOL
Ta Pacwcd pépn g etvat to oTpd UL ) ,
; , , , TOPEKTIO OLKOGLGTILLOLTOL.
Owpdkionc, To otpoduo d1mdnonc ko n faon
. Otav ypnoipomotohvtol 6 TEPLOYES OOV VIAPYEL EVIOVT|
KUHLOTIKN 0pdion, Htopel va emLToydVouy 10 @ovOUEVO
[Ipootatevovv daywpilovog TANP®S ™ ,M THET Opaom, 1 p e ] T ? H ’Tng
] . ] ) dPpwong o Tapakeipevn teployn KabmG avakatevhHvovy
petafotikn meproyn Enpdg Kot Bdhacoog o L , )
EYOLO HEPOG TNG KVUOTIKNG EVEPYELOC.
KvpatoBpavoteg AELTOLPYDOVTOC MG TELYN TOL OVTIGTEKOVTAL GTNV HeY HEPOS TG IVHATHENG EVEPYELAS

KULLOTIKY] OpAGCT], ®GTOCO OEV TPOGTATEVOVV TIV
aKTH OV PpiokeTon UTPOSTH TOVG

Eivon katodAnAdtepa og meproyég 6mov 1 olieial ko m
KOTMAOGI0 lval 01 KUPLOTEPES YPNOELS KOl Ol EMKAIVELG
TEPLOYES Y10 AOLOUEVOLG OTOC KoL T pXAL VEP
KOADUPNoNC dev Eivat amopaitnTo Vo VITAPYOLV.
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Geotubes submerged
breakwaters

Beach nourishment
works

The project is co-funded by the European Union and National Funds of the participating countries



Teyvikég

Apyés

Opro epappoyng

"Hmec MéOodor

Teyvnt avénon tov GyKov TG GUIOL GTNV
OKTY] L€ DAKO TTOV TPOEPYETOL OO GAAES

H pébodog avtn givan daitepa dnpoeiing ot Popeta
Evpdnn Adym tov d108€o1on VAKOV e TopOHOotES
WO10TNTES e OVTO TNG OKTIG.

Teyvm TEPLOYEC. o Orav dev vapyel KatdAANAlo vAKO mpémet vo, petapepet
ETOvVATAMpOON H evamd0eon tov vAkov pmopel va yivet amo AALEG TEPLOYES, YEYOVOS TOV aVEAVEL TO KOGTOG,.
EMPOAVELOKA 1] VTTOBOAAGGL, 1 TEAEVTOLO LLE o  Amouteiton TpooekTIKOG oXEOOGHOG KOOGS Pmopel va
YoUMAGTEPO KOGTOC. TPOKAAEGEL AALYEG GTOVG (DOVTES OPYOUVIGHOVS GTIV OKTH
Ko 6TV eptoyn fubokdpnonc.
Aldayn tng KAong g mAayldg yio ovénon T
i Yn’ T]Q’ N6 e TAOYVIAS Y Snon me . Agv glvan epappdcipo og ke 100G TAy1AG Ko amoteiton
Xra0epomoinon o10fepOTNTAG TNC. ] ] . , ] ,
i , , ) , , €vaL apKeTA KOAO eTIMEDO YVMOONG O GYEON LE TN YEWAOYiN
TAYLOV H BéAtio kAion eivan cuvaptnomn tov vVAIKoD, , ,
} , , KOl TIG TOPAKTIEG dlEPYACTIEC.
NG LOPONS KOL TNG TEPLEKTIKOTNTOS GE VEPO.
Ddvokdg Tpdémog oTafepOomTOinoNg APUOAOP®Y N
TAQYLOV PE GVVNOEGTEPO TOPOOETYLOTOL TN
@UTELOT PULPIKIMV KoL TN GLVTIPNOT TOV
Teyvikég d0cmV. . Ady® TG evaucinoiog ToVS amAITOVY OAOKANPOUEVT] KoL
avafractnong Ot pilec kdvovv v mapdktio (dOvn To TOKTIKY] @POVTIOa.
aVOEKTIKT OTNV QLOAKT] S1ABpmOT Kot 1
BAGoTNON O1KOTTEL TN PO TOV ALEPOL
EVIGYDOVTAC TNV OVOTTUEN OULLOAOQMV.
Awmepotd vedopata ta onoia eival o 0éon va T , , ., L ,
J o YEOLEACUATA EIVOL GYETIKE TPOGPATN TEXVIKN OHMS £XEL
GLYKPOTOVV TO DAIKO KO VO ETLTPETOVYV GTO XY’ ? }L“: X . )\p poren Texy ) T OHOG £X
KOAQ OTOTEAEGLLATA Y10 TV TTPO NG LTOYMPNONG TOV
vepo va ta dlameEPVAL. , HOTE YL TV IPOANYM T broxepnons
. p , . . OKTOV.
l'sovepdopata O yewovvBetikol coinveg etvon peydiot

COMVEG OO YEOVPUGLO TANPOUEVO OO piypLo
vAko¥ (cvvnBwmg BuBokopnuata, KoviduoTo 1
oKVPOOELN.)

EmumAéov, elvar moAd evélkta Kot Propovv vo
avadloPPLOUGTOVY EK VEOL OV OEV TTAPEXOLY KOAL
amoteAéopata




2YNOTTIKA

KupatoBpavoteg Kat OYUPWOELC: KATAOKEVALOVTAL OTNV OKTOYPA A KAl
QTTOKPOUOUV TNV KUMOATLKI EVEPYELO LE OTOXO TOV TIEPLOPLOUO TWV ETULOPACEWV
OTLG KATOLOKEVEC. Ag cUBAAouV otnv dnuloupyla tapaAlwyv Kat &€ cuykpaToUV

10 {{npa.

Yriepaktiotl kupotoBpavoteg kot NMpoBolot: ekteivovtal 0to BaAACOLO XWPO Kot
€XOUV WC OKOTIO TN CUYKEVTPWON WNMATOC OTNV EKTEDELUEVN TIEPLOXN).

Texvntn emovanAnpwon aktng kot YrnobaAdoola emavanAnpwon: tonoBetnon
UALKOU emtavarmAnpwong, AQou, otnv aktn f umoBaAdoota. 2Komog Kol Twv SU0o
elval va Aettoupynoouv e T SUVALLKN TOU CUCTAMATOC.

YtaBepomnoinon mAaywwyv Kat Texvntn avaBAdotnon: evouvapwon appodivwy kKot
aotaBwv KAloewv pe PUOLKO TPOTIO, ETOL, WOTE VA OLVTIOTEKOVTOL
QTIOTEAECATLKOTEPO 0TN SUVAULKH TOU CUOTHUOTOC.




Landsat Image - Band 5 Classified Image {Land - Sea) Raster to Vector

Shoreline Extraction Smoothed Shoreline

Shoreline extraction using the SCP tool in QGIS

The project is co-funded by the European Union and National Funds of the participating countries



1986 1992 2002 2013 2017

1986 1992 2002 2013 2017

Historical satellite imagery-Coastline position Buna — Albania



Erosion / accretion rate on Buna Study Sites
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Average of annual erosion and accretion rates in Average of annual erosion and accretion rates in Pomorie -
Burgas study sites for the period 1989 — 2017 Aheloy Beach study sites for the period 1989 —2017.

Erosion / accretion rate on Burgas Study Site

Erosion / accretion rate on Pomorie - Aheloy Beach Study Site
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Average of annual erosion and accretion rates in Oroklini and
Ormideia study sites for the period 1989 — 2017

©

o Erosion / accretion rate on Oroklini - Ormideia Study Site

b - .

£ = through 1989 - 2017 == Accretion

2 15 === Erosion

o ]

é 1.0 iy

L ] ! Q)

o 0.5 + T

b= 1

< I1-<=I . I

S 00 :

2 il

51> i W

— | 1

© 1

o 1.0 4H i 1

ol 1 .. L

8’15\_”_,’/ ; S e

(0] ' 1 1 1

g-z.o,.;.........,.l....~,.

o 01 2500, 5000 7500 10000 ; 12500 15000 17500 20000 22500
I

< : ' Distance from west boundary (m‘p -

- -0.10 m/year e
= -0.10 - 0.10 m/year B
«=0.10 - 1.00 m/year §& ;
== 1.00 - 2.00 m/year




Average per year erosion/accretion rate (m/year)

Average of annual erosion and accretion rates in Zygi study
sites for the period 1989 — 2017
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Near-Surface Air Temperature
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ENAEIKTIKA ANNOTEAEZMATA ANO TI2
MEOOAOYZ ANTIMETQMIZH2



TO MPOIPAMMA EUROSION

1.Kapia dpaon

(Do nothing) o—
2.Avadiopyavwon S ——-—
dpaoTnpPIOTATWV Nou BpickovTadl s ’/,v[h —

KOVTA OTNV aKTOYPAuun WE
oniocBoxwpnaon TNG YPAuUng
NPOOTACIAG (Managed realignment) , —
3.21abegponoinon TnG Beong S P —
AKTOYPAMNUNC (Hold the line) /o~ B
4.MeTakivnon TNG aKTOYPAMMNG B g
npoc Tn 8dAacoa -
(Move seaward)
5.Meplopioyevn napeufaon

(Limited intervention) Ol NEVTE YEVIKEG OTPATNYIKEC EMNIAOYEC DIXEIPIONG
TNG akKTNG nou uloBeTei To Npoypaupa EUROSION
(Mnyn: Shoreline Management Guide 2004)

~“Hold the line™

wetland

THE FIVE GENERIC POLICY OPTIONS



Epya Mpootaoiac AKTwv aro tn Alafpwon

e OykoAlBoL, KupatoBpavoTEC — MPOCTATEVOUV TLG
OKTOYPOLUMEC

* Bpayxiovec, pwAol — otaBepomoLloUV TIC AKTEC
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[Mpootaocia aktng ne KupotoBpavotn
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[Mpootaoia aktnC Le Bpaxlovec

Jetties

~ channel, so
| sediment is
carried farther
from coast
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TEXNHTH ENANANAHPQ2H AKTQN

OPIZMO2

H diadikacia TNC uNxavika n uépau)\lKa TOI'IOGETI’]UI’]C; CI|J|JOU
KaTeuBeiav oTn 6|aBpwpsvn aKkTN yia Tnv anommcrracn
TNG, Kal oTnv dlaTnpnon M1aG snapqu npOOTaTsupsvnq
napaAiac n dia eniBupnTng napaAiac npog avayuxn.

(U.S. Army Corps of Engineers 1984)

H 1davikn napa)\la NpocG enavan)\npwcn, 0a npenel va exel
Hia oucoIaoTIKN OIKOVO|JIKI’] avanTtuén, n onoia anoTeAE&i TN
Baon TNG CIVCIYKCIIOTI’]TCIC, Kal Jia JIKpn JE peoaia
d1aBpWTIKN TAON, £TOI, WOTE, HE AOYIKN NPOOBNKN UAIKOU va
enaveABel o€ 10coponia.

(Dean, 2002)



TEXNHTH EMANANAHPQ2H AKTQN

Meploxn davelopou

2upBatotnta UALKOU emavartAnpwonc
[MUKVOTNTA OYKOU EMAVATIANPWONG
BaBoc¢ kAelolpatoc

Taon dLaBpwonc meploxnc



E-EAIKTIKH AIAAIKA2IA

=npo mAatoc (yovBpokokko UALKO)

Znpo mhatog ApyLkn TomoBETnon aupou

(AemroKoKKO UAKO)

EEEMEn mpodih (yovSpokokko uliko)

Eminedo otabunctne

Apyika Tipodik mapohiag Bahaooag

EESALEN mpodih (Asmrokokko UALKO)

E€EALEN TOU TIpOdIA TOU Epyou péXPL TO onueio Looppomiac. (MnyR: Eneéepyacia and: Dean, 2002)

ApYLKY] aKTOYpoppn

: I Amwhslec Aoyw SLaprkouc
Mapaouponc

Napaoupon mpog
peyahitepa fafn

EMavormhn pwievn oKTH

L YO R

-

t—— AmwAslec Aoyw SLaprkouc
Mopaoupaons

E&EMEN g kdToyng g
maporiog et tnv
enovanAnpoon (Iny:
EneEepyooio and: Dean, 2002)




TEXNHTH EMANANAHPQ2H AKTQN

EKTINATAI NWC NEPICOOTEPO Ano To 95% ToOu CuvOAOU TOU
anoTIBEPEVOU UAIKOU YId TNV enavanAnpwon npoEPXETAl ano
UnNepAakTia BuBokopnan.

O1 BuBokopol pnopouv va Ta&ivoundouv eupewc os dUO
KUpIEC opadeC N TUNMOUC avaAoya Pe Tn HeBodo nou
XPNOIMOMNOIEITAl YIA VA JUETAPEPEI TO XAAAPWHEVO UAIKO ano
Tov NuBpueva TnG 6aAacoac oTnv €nIPpAvEIa TOU VEPOU.
AUTEC €ival:

Mnxavikeg BuBokOpol
YOpauAikec BuBokopol



MHXANIKE2 BYOOKOPOI

Anoin npaypatikng Bubokdpou ue aprayn (MnyA: Amnoyn mpaypatikng Bubokopou pe aluoida Twv Kadwv
Vlasblom, 2003) (MnynA: Vlasblom, 2003)

Aroin mpaypotikic BuBokodpou pe udpaulikod Bpayxiova (Mnyn: Viasblom 2003)



YAPAYAIKE2 BYOOKOPO!

!T_‘):M-j 20418

TynuoTikn ovamoapdaotact Pubokdpov pe yodvn. (Inyn: Mairyiévvy 2007)
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