- INTERREG IlIC k‘.ﬁ( )£ GREP )

Epyaotriplo OwkoAoyikig Mnxavikng & Texvohoyiag Laboratory of Ecological Engineering and Technology
Turpa Mnxavikav MNepiBdAroviog  Department of Environmental Engineering
MoAutexvikA £xoAd  School of Engineering
AHMOKPITEIO MANENIZTHMIO OPAKHX DEMOCRITUS UNIVERSITY OF THRACE
AeuBuvtig: KaBnyntig Baoilelog A. Towxxpwigig  Director: Professor Vassilios A. Tsihrintzis

"Eupwnaiké MeptBaArloviiko MpwtdkoAro ENV1 yia
tnv AndAnyn YnoBaAdoolag Appou Kat Anokatdaostaon
Twv AKtwv: Alepeuvnon Ennédwv OoAepdtntag Kat
Awwpoupevayv Zwpatdinv ot EKBoAEg n. Néatou”

Epeuvntég: Mewpylog LuAaiog, Xprotog Akpdrtog, BaoiAelog Miowvdpag,
NwkoAaog Kapidng kat BaoiAerog A. Towxpwvidng
Enwotnpovikdg YneuBuvog: BaoiAelog A. Towxpwvtlig

"European Environmental Protocol for Dredging and
Beach Nourishment:
Share, define and apply Protocol ENV 1 to dredging
and beach nourishment initiatives using relict sand
and specific tasks for the study of turbidity levels”

Project Team: George Sylaios, Christos Akratos, Vassilios Pisinaras, Nikolaos
Kamidis and Vassilios A. Tsihrintzis
Project Leader: Vassilios A. Tsihrintzis






To Epyaotriplo OwkoAoyikng Mnxavikig kat TexvoAoyiag tou Tunpatog Mnxavik@v MepipdAioviog
Tou Anpokpitetou Maveniotnpiou Bpdkng cuppetéxel pe dAAoug 5 Eupwnaioug etaipoug oto Eupw-
naiko Mpoypappa INTERREG IIC-BeachMed-e pe titho: «H Xtpatnykn Ataxeipion tng npootaciag
TWV AKTWV yla Ty agwpépo avdntuén twv napdktwv {wvav ing Meooyeiou». To npdypappa xpn-
patodoteitat and tn Kowotikn Mpwtofoulia INTERREG IIIC - Sud (75%) kat EBvikoug Mépoug (25%).
210 MNpdypappa cUPHETEXOUV KPaTIKEG unnpeoieg Mepupepelwy, Kal entatnpovikoi gopeig anéd tnv
ItaAia, Tn MaAAia, tnv lonavia, kat tnv EAAGOa (Meprpépereg AvatoAiknAg Makedoviag - Opdkng Kat
Kpntng). 1éxo¢ tou "Epyou gival n avdntu&n Kat epappoyn TEXVIKWV epyaAsiwy yla 10 xapaktnpl-
OMO6 ToU awvopévou Tng dldBpwong og Meooyelakn KAlpaka, n peAETn tng aAAnAenidpaong peta&u
NG A0TIKAG avdntugng Kal ing Hop@oAoyiag Twv aKtwv o€ euaiodnteg o€ dLABpwon NEPLOXEG, KAL O
NPoGOLOPLOPOG TWV PUBULOTIKWY Kal 0pYavVWTIK®V £pYdAsiwV yia 1o KaBoplopd, th dieuBétnon Kat
Tn dlaxeiplon Twv NApAKTLWY PNXAVICPWY Npoataciag.

To unonpéypappa 2.4, pe tn KwdIKN ovopacia “EUDREP”, aoxoAeitat pe th BeAtiwon Kat tnv e@ap-
Hoyn tou MNMpwtokéAou ENV1 nou avantixBnke apxikd otnv ltaAia, Kat ge 1o onoio divetal €u-
@aon otn PEAETN Twv NEPLBAAAOVIIK®OV ENNTWOEWY Kal Wolaitepa otn Kataypa@n twv enunédwy
BoAepdtntag nptv, Katd th SidpKela Kat PeTd 10 TEAOG TwV £pyactwv EKOKA@ng anéAnyng dupou
and unoBaAdoola Kottdopata AUPOU Katl anokatdotaong He autd twv und dtdfpwaon aktwv (beach
nourishment). Ztnv nepoxn tng MNepupépelag AvatoAikng Makedoviag - Opdkng, emAéxBnke wg
neploxn MEAEING N aktoypappn dutikd Twv eKBoAwv Tou n. Néotou, oto Anpo Kepapwtig Nopou
KaBdAag. H dudBpwon ekel gival ouvexng, e puBud nou petaBdAletal and HePIKA £KATOOTd €WG
Kat 25 m avd €10¢. ‘Etal, novtiotnke og BdBog 23 . o otabudg “TPITQAN" (ExApa 1) kat uAdonowiBn-
KOV OUVEXEIG KalL OUGTNHATIKEG METPAOELG KATEUBUVTIKWV KUPATWYV, NAAlppoL®yV, HETPAGELG NPOPIA
peVpdTwy, NuBuLaiag BoAepdTNTAG KAl CUYKEVIPWOEWY ALWPOUHEVWV GTEPEWV OTN NEPLOXN SUTIKA
TwV €KPoAwv tou n. Néotou (XxApata 2-4). Eival n npdtn @opd nou dievepyouvial 1660 cuatnja-
TIKEG UOPOBUVAHLKEG KAl KUMATIKEG METPNCELG ME Th XpAon Wlaitepa TeExvoAoykd avaBabuiopévou
e€onAlopoU, Katd HAKoG TG aktoypappnig tng MNepipépelag AvatoAtkig Makedoviag - Opdkng,.

To xApa 3 napouotdlel 1ig petaBoAég tng BoAepdtntag, Tng NnaAppolakng aviPwaong Kat tng Taxu-
TNTAG TwV PEUpdTWY otov NuBuéva Katd thv nepiodo 9/7/2007 - 19/7/2007. MNpokuntel 6Tt h QUOIKA
BoAepdtnta TnG NEPLOXAC elval yevikd Kovid oto Pndév, Ye andtopeg aunoelg o€ TIPEG €wg 8 - 10
NTU Aéyw tng napouciag uPnAdtepwv peupdtwv otov nubpéva (Ewg 0,1 m/s), nou cupBaivouv
Adyw naAippolwyv uPnAou eUpoug. O dtakupdvoelg thg BoAepdtntag Kovid atov nuBuéva napouoi-
acav onuavitkn oxéon pe Toug NaAlppolakouc KUKAoug (IxApa 3). Katd tnv didpkela nalippoladv
xapnAoU eUpoug Ta pedpata otov BuB6 gival ing 1GEng Twv 0,05 m/s, aAAd Katd tnv didpketa naAip-
powv uPniou gupoug au&dvovtal ota 0,15 m/s, odnywvtag o€ uPnAdtepeg TLHEG BoAepotntag (50
- 100 NTU) kat au&€dvovtag tnv Bepuokpacia tou vepouU otov nubuéva (20-22°C).

Ta npokatapukd anoteAéopata deixvouv OtL ta KUpata nou €xouv A-NA KateuBuvoelg gival nwo
ouxvd (51%) Kat petag@épouv tnv uPnAdtepn evépyeta otny nePLoxn. Ot un-naAppolakéG HETABOAEG
deixvouv va oxetiCovtal pe Tnv enidpacn tou avépou, dSnpoupyolvial Katd tnv didpketa B-BA avé-
Hwv Kal gewwvovtal étav undpxouv aviiBeta gawvdpeva. Ot petafolég tng BoAepdtntag Kovid oto
nuBuéva @aivetal va €xouv oxéan HE 10 KUKAO TwV NAALPPOLWY.



Ixnpa 1. H Bdon otipigng Kat 1o gUoTnpa Kataypagig KUPdtwy, peupdtwy, naippotag, Beppokpaciag, alardtntag
Kat BoAepdtntag nubpéva tou otabuol «TPITQN».
Figure 1. The monitoring system "TRITON" consisting of a tripod supporting an upward-facing ADCP, and an OBS.

Ixnpa 2. To BoAepépetpo OBS, 1o CTD, Kkat pwrtoypagieg and t detypatoAnia.
Figure 2. Photos of OBS, CTD and field campaing.
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Ixnpa 3. Xpovikn petapoln (a) eAelBepng otdBung (enidpaon nalippotag), (b) aAatétntag, (c) Beppokpaciag vepou Kat
(d) BoAepdntag nuBpéva.
Figure 3. Temporal variability of (a) sea level, (b) water salinity, (c) water temperature, and (d) turbidity during the
monitoring period.

The Laboratory of Ecological Engineering and Technology, Department of Environmental
Engineering, Democritus University of Thrace participates with 5 European partners in the
European project INTERREG IIIC- BeachMed-e: «Strategic Management of the Coastal Zone and
Measures for Coastal Zone Sustainable Development». The project is funded by the Community
Initiative INTERREG IIIC - Sud (75%) and National Funds (25%). In the project participate several
Regional Authorities, scientific organizations and technical corporations from ltaly, France, Spain
and Greece (Regional Authorities of Eastern Macedonia - Thrace and Crete). The project aims
at developing and implementing technical tools for the characterization of the erosion in the
Mediterranean, studying of the interactions of urban development and coastal morphology in areas
with sensitivity to erosion, and defining the normative and organizing tools for the management
of coastal protections mechanisms.

Measure 2.4 of BeachMed-e, under the code mane "EuDREP", deals with the improvement and
application of the Protocol ENV1, which was developed initially in ltaly ENV1 emphasises on the
study of the environmental impacts and especially the recording of turbidity levels before, during
and after the end of the dredging of sand from submarine deposits for use in beach nourishment.
In the area of the Region of Eastern Macedonia and Thrace, the coastal line west of river Nestos
estuary, in the Municipality of Keramoti, Perfecture of Kavala was selected as the study area,
because the erosion there is continuous, at rates which vary from several centimetres per year
up to 25 m per year. As part of the project, “TRITON" (Figure 1) station was submerged at a depth
of 23 m, and continuous and systematic measurements of the directive waves (Figure 2), tides,



current profiles, bottom turbidity and suspended solid concentrations in the area west of Nestos
river estuary were made (Figures 3-5). It is for the first time that systematic hydrodynamic and
wave measurements with the use of sophisticated equipment take place along the coastal line of
Eastern Macedonia and Thrace.

Figure 3 presents the temporal variability of bottom turbidity, tidal eleveation and bottom current
speed, during the period 9/7/2007 - 19/7/2007. It seems that "natural” turbidity levels in the area
are generally near zero, with sudden increases up to 8 - 10 NTU due to the presence of higher
bottom currents (up to 0.1 m/s), occurring as a result of spring tides. The temporal variability
of turbidity levels near the seabed showed significant relation to the tidal spring-neap fortnight
cycle (Figure 3). During tidal neaps, sea bottom currents oscillate with amplitude of 0.05 m/s, but
during tidal springs these currents increase up to 0.15 m/s, leading to higher turbidity levels (50
- 100 NTU) and raised bottom water temperature (20-22°C).

Continuous and systematic measurements of directional waves, current profiles, water
temperature, salinity and turbidity at the seabed were conducted at the coastal zone of Keramoti
area (“TRITON" Station). Preliminary results indicate that waves propagating from E-SE direction
have higher occurrence frequency (51%) and transport the highest wave energy in the area. Non-
tidal variability seems related to wind effects, increasing during N-NE winds and reducing under
opposite phenomena.
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Ixnpa 4. MetaBoAn eAeliBepng o1dBung (enidpacn naAippotag), BoAepdtntag Kat Taxytntag peupdtwy otov nuBuéva.
Figure 4. Time series of Tidal elevation, turbidity and current speed at the bottom.

Ixnpa 5. 0pldvTieg KATavopEG GUYKEVIPWOEWY AlWPOUHEVWY OTEPEWV (0€ mg/L) atnv enwpdvela tng euputepng
nepLoxng Twv eKBoA@v tou n. Néotou.
Figure 5. Horizontal distributions of suspended solid concentrations (in mg/L) at the surface in the wider area of river
Nestos estuary.
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