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GWS: Groundwater System

HSF: Health & Safety File

GG: Government Gazette

NWR: Natural Water Retention

NAT: Natural Water Bodies

UwWDS: Uncontrolled Waste Disposal Site

KP: Kilometric Position
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Abbreviations: Explanation
SL: Sanitary Landfill
SRL: Sanitary Residue Landfill
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1 INTRODUCTION

1.1 General

With the contract dated 24.12.2014, the Special Secretariat for Water assigned the preparation of the

O&ITTA 2EOE - AT ACAT AT O o1 AT O ET OEA 2EOAO " AOEI
Thrace (GR12) (river basin segments that belong to the Regions of Eastern Macedonia, Thrace &
#A1 OOAT - AAAATTEA AgAADPO OEtd theAlAi@ Kénturé éBnsiStiEgiof thed OT O

following companies: NAMA SA- ERASMOS LTD N. SIDERIS, Geologist N. PAPAGEORGIOU
TORTOPIDI, Economist ORIZON GP T. SKOKOU, ForesterG. PAPANIKOLAQU, AgriculturalistV.
FOTEINOPOULOQOS, Rural Surveying Erggn. Further to the document under ref. no. 102099/1512-
2015, the Special Secretariat for Water approved the replacement of Niki Papageorgibartopidi by
OMIKRON. CONSULTING SA.

The Flood Risk Management Plan is made uptefo stages and individual phases, as follows.
A Stage 1: Preparation of Flood Hazard Maps and Flood Risk Maps , with the following phases:

- Phase 1: Analysis of Area Characteristics and Flood Mechanisnirmulation of geographical
background with terrestrial topographies and the preparation of rainfall curves.

- Phase 2: Preparation of flood hydrographs.

- Phase 3Channellingof floods, preparation of Flood Hazard Maps, data preparation and posting
to the SPW website and the EU databases.

- Phase 4: Preparation of Flood Risk Maps, data preparation and publishing to the SPW website
and the EU databases.

A Stage 2: Preparation of Flood Risk Management Plan (FRMP), Strategic Environmental
Impact Assessment (SEIA) and Consultation , in the following phases:

- Phase 1: Preparation of Flood Risk Management Plans (FRMP).

- Phase 2: Preparation of Strategic Environmental Impact Assessment (SEIA).
- Phase 3: FRMP and SEIA consultation.

- Phase 4: Drafting of Consultation Findings Report.

- Phase 5: FRMP update.

- Phase 6: Preparation of FRMP data for publishing.

Pursuant to G.E.MI. Announcement under ref. no. 140454/284-2017 by the Special Secretariat for
Water, Stage 1 of the study waapproved, and the instruction was given for Stage 2 to be prepared.
Further to the document under ref. no. YPEN/DPDYP/30597/542/2205-2018 by the Special
Secretariat for Water, the Consultation Findings Report waagpproved,and the instruction was given to
update the FRMP.

This Issue is the deliverable for Stage 2, Phase 5 and concerns the preparation of the Flood Risk
Management Plan for the adoption of Directive 2007/60/EC and JMD HP
opyYccTfpuvicTepnofgp8nx8gmnpmn ' ' T3AOEAO ) )TppmnyFcgpé
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1777721924 (GG/Series 11/2140/22.06.2017), for the River Basin District of Thrace (GR12) (except the
basin of the Evros River.

The Flood Risk Management Plansonsider the unique characteristics of the areas of concern and
include measures and actions to mitigate the negative consequences from floods, by simultaneously
promoting the achievement of environmental objectives that have been established by EU law.

The flood hazard maps, the flood risknaps,and the flood risk management plans are subject to review

ET OEA S$SEOAAOEOASO AiiTEITC EIi bl AI AT OAOGETT AUAI AO j
on improved data and a better understanding of the actions and information that are required achieve

the objectives of the Directive and the likely impact of climate change on the occurrence of floods shall

be consideredin the reviews in accordance with Article 14, paragraph 4 of the Directive.

Only positive effects can be achieved from the implementation of the flood risk management plans.
Nevertheless, their successful implementation presupposes the taking of necessary political decisions,
the creation of the necessary infrastructure, longerm planning, extensive participatory processes, and
the formulation of the appropriate mindset among of the stakeholders and the public.

Data and Studies considered

For the preparation of this Plan, consideration was given to the following key informatiorigxts, and
studies:

A European Directive 2007/60/EC on the assessment and management of flood risks.

A*-3%$ (0 0opuwccgTpu GGHaiesln¥08/2d®7201p), , on the assessment and
i ATACAT AT O T &£ A TTA OEOEOh ET ATibBIEAT AA xEOE
AOOAOGOI AT O AT A T ATACAI AT O T &£#2£ AZITT A OEOGEOG6NKh T £ O
I AOT A A Owhichrtranspded Directive 2007/60/EC into national law.

A IMD 177772/924 (GG/Series 11/2140/22.06.2017) regarding the amendment of joint ministerial
decision 31822/1542/2010 (Series 11/1108).

A The Water Framework Directive 2000/60/EC, which sets the legislative framework for good
management and protection of water resources.

A Law 3199/2003 (GG 280/Series 1/9.12.200%8] 07 AOAO D OI OA A OBdarmonisdtigh | AT A
xEOE $EOAAOEOA ¢nnn¥on¥u# 1 &£ OEA %0O0OT PAAT 0AOI E
with which (including the delegated regulatory acts thereof), harmonize national law towards the
Directive.

A The 1stFlood Risk Management Plan of the River Basins of Eastern Macedonian River Basin District
(http://wfdver.ypeka.gr/el/management -plans-gr/approved -managementplans-gr/grl2 -
approved-gr/q § ' ' ¢ €a013)e Tpo

A The Ist review of the Flood Risk Management Plan of the Thracian River Basin District
(http://wfdver.ypeka.qgr/el/project/approved -el12-00-1revision-finalmanagementplangr/)
(GG/Series 11/4680/29.12.2017).

A The Preliminary Flood Risk Assessment
http://www.ypeka.gr/Default.aspx?tabid=252&language=el-GR based on Article 4 of the
Directive, (YPEKASSW, 2012), and the designation éfreas of Potentially Significant Flood Risk for
the Thracian Water District

l-u Lt pwdit p
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A The Flood Hazard Maps Hitp:/floods.ypeka.gr/index.php/xartes -epikindynotitas/thraki -gr12)
and the Flood Risk MapsHttp://floods.ypeka.gr/index.php/xartes -kindynoy/thraki -gr12-2) that
have been prepared for the Areas of Potential Significant Flood Risk in the Thrace River Basin
District.

A The EU Manuals and Guides for implementation of the European Floods Directive (2007/60/EC),
specifically:

Document No.0:Guidance for Reporting under the Floods Directive

Document No.1:Floods Directive reporting: User manual v6.0

Document No.2:Floods Directive reporting: User Guide to the reporting schema v6.0

Document No.3:Floods Directive reporting: User Guide to reporting spatial data v3.0

Document No.4:Guidance on reporting for FHRM of spatial information v 5.1

WGF Resource document, Flood Risk Management, Economics and Decision Making Support

EU Resource document, Links between the Floods Directive (FD 2007/60/EC) and Water
Framework Directive (WED 2000/60/EC)

Good Practice for delivering Flood Related Information to the General Public, 2007 (by EXCIFF)

CostBenefit-AnalysisGuidelines - A Common Framework of Flood Risk Management Cost
Benefit Analysis Features (FloodCBA Project, 2.2014)

Other literature references that were taken into consideration are listed in Chapter 14.
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http://floods.ypeka.gr/index.php/xartes-epikindynotitas/thraki-gr12
http://floods.ypeka.gr/index.php/xartes-kindynoy/thraki-gr12-2
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20Reporting%20guidance%20final.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20Reporting%20guidance%20final.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20reporting%20work%20flow%20user%20manual%20v6.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20reporting%20work%20flow%20user%20manual%20v6.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20reporting%20work%20flow%20user%20manual%20v6.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/User%20Guide%20to%20the%20Floods%20schema%20v6.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/User%20Guide%20to%20the%20Floods%20schema%20v6.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/User%20Guide%20to%20the%20Floods%20schema%20v6.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20reporting%20guidance%20on%20spatial%20data%20v3.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20reporting%20guidance%20on%20spatial%20data%20v3.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/Floods%20reporting%20guidance%20on%20spatial%20data%20v3.0.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/FDRDG10-6-GIS%20guidance-FHRM-ver5_1.pdf
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/FDRDG10-6-GIS%20guidance-FHRM-ver5_1.pdf
http://ec.europa.eu/environment/water/flood_risk/pdf/WGF_Resource_doc.pdf
https://circabc.europa.eu/sd/a/124bcea7-2b7f-47a5-95c7-56e122652899/inks%20between%20the%20Floods%20Directive%20and%20Water%20Framework%20Directive%20-%20Resource%20Document
https://circabc.europa.eu/sd/a/124bcea7-2b7f-47a5-95c7-56e122652899/inks%20between%20the%20Floods%20Directive%20and%20Water%20Framework%20Directive%20-%20Resource%20Document
https://circabc.europa.eu/sd/a/18d99181-0894-474b-8d9c-24c30e1c7214/EXCIFF_guide.pdf
http://www.floodcba.eu/main/wp-content/uploads/Cost-Benefit-Analysis-Guidelines.pdf
http://www.floodcba.eu/main/wp-content/uploads/Cost-Benefit-Analysis-Guidelines.pdf
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1.2  Supervisory Team

All the phases of the project (requirement and tender, supervision of the preparation and
implementation of the consultation) were coordinated and generally overseen by the heads of the SSW:

A Maria Gkini, Uni. Edu. Rural Surveying Engineer with a supervisory role, Head of the Directorate of
Water Resources Protection & Management and

A Konstantina Nika, Uni. Edu. Geotechnics (Agronomists) with a supervisory role, Head of
Department of Flood & Drought Risk Management and @demand Management of the Directorate
of Water Resources Protection & Management.

4EA T AT AROO 1T £ OEA OroI@A RldbdRisk Wdndgéniertd Elan©f the Ahdalce River
Basin District, as appointed by decision no. oik. 100025/1:21-2015 by the Special Secretariat for Water
i1 $!1d ubj guET Al OAAQ
1. Maria Gkini, Head of the Directorate, SSW
2. Konstantina Nika, Head of Department, SSW
3. PenelopeGagari SSW Employee
With their substitutes:
1. Spyros Tasoglou, SS\WWmployee
2. Athanasia Pardali, SSW Employee
3. Theodoros Pliakas, SSW Employee
With the same decision, Ms Maria Gkini was appointed as the coordinator of the above monitoring team.
In addition to the above, the following persons contributed significantly with respect to the completion
of the project:
A The substitute membeithanasia Pardalon issues relating to the supervisiopreparation, and
implementation of the consultation of the study
A¢KS 5SLINIYSYyGQa NI LILRNISANNE 9f Sy A préparatioghlardA 2 dzz
implementation of the consultation of the study
A¢KS 5SLINIYSYyGQa NILILRNISIdNE 5A2ye&aira al NAy2dz
A The SSW employee, Giorgos Theofilopoulos, on issues relating to the supervision of geospatial data and

A Ms Viveka Raftopoulou, Lawykegal Expert at the Department of European and International
Environmental Affairs, YPEN, for her legal support in preparing this plan.

)y O OET O1I A AA 11 OAA OEAO OOPAOOGEOGEIT 1T &£ OEA OOOAEA
who were supported by the Technical Advisor for support and assistance in implementing Directive
2007/60/EC, based on the contract dated 0403-2012 between the SSW and the Joint Venture between

the Risk Management Consultants ECOS MELETITIKIZZ2FI KARATHANASI & ASSOCIATES & CO
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1.3  Study Team

The following experts collaborated to prepare the Flood Risk Management Plan:

FULL NAME:
Giorgos Kazos

SPECIALISATION
Civil Engineer

Konstantinos Lazarakis

Civil Engineer

loannis Vazimas

Geologist, MSc, DIC

Michael Kaloudis

Civil Engineer

Polychronis Akritidis

Engineering Surveyor, MSc

Nikolaos Kartsonas

Civil Engineer, MSc

Panagiotis Pediaditis

Civil Engineer

Fotis Fotopoulos

Civil Engineer, MSc, PhD

Andreas Grammatikogiannis

Civil Engineer, MSc

Athina Drosou

Civil Engineer

Magdalene Kossida

Geologist, MSc, PhD

Anastasia Tekidou

Geographic Information System Specialist, MSc

Xenofon Kazos

Mining & Metallurgical Engineer, MSc

Aristotle Charalampakis

Civil Engineer, Msc, DIC, PhD

Antigone Egglezou

Rural Surveying Engineer

Vasileios Fotinopoulos

Rural and Surveying Engineer

Michael Salachoris

Rural and Surveying Engineer, MSc

Spyros Neosmidis

Geologistz Geoenviromentalist, MSc

Dimitris Skouloufianakis

Engineering Surveyor Tech. Edu.

Nikos Maratos

Engineering Surveyor Tech. Edu., Msc Geoinformatics

Nikolaos Christou

Rural and Surveying Engineer

Loizos Tofas

Rural and Surveying Engineer, MSc

Maria Panagiotopoulou

Rural and Surveying Engineer, MSc

Georgios Adamopoulos

Rural and Surveying Engineer

Stylianos Seretis

Rural and Surveying Engineer

loanna Katsikali

Rural and Surveying Engineer

loannis Douskas

Rural and Surveying Engineer

Theodora Skokou

Forester - Environmentalist, MSc

Theodoros Marselos

Environmental Engineer

Anastasia Katsarelia

Forester - Environmentalist, MSc

Anastasios Leivaditis

Forester - Environmentalist

Dimitrios Kolopastas

Foresterz Environmentalist
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FULL NAME: SPECIALISATION

Michael Kommatas

Foresterz Environmentalist

Georgios Papanikolaou

Agriculturist, PhD

Efthymios lakovakis

Agriculturalist

Nikos Sideris

Geologist

Andriani Koukiasa

Geologist

loustini Liakopoulou

Geologist, MSc

Giorgos Papanikolaou

Geologist

Maria Diamantopoulou

Rural and Surveying Engineer

Kostas Papanikolaou

Rural and Surveying Engineer

Zafiria Tsagiannidou

Rural and Surveying Engineer

Stelios Drosis

Civil Engineer, MSc

Giorgos Paraskevopoulos

Rural and Surveying Engineer, Msc, DIC, MBA

Evgenia- Eleni Vogiatzidaki

Chemical Engineer, Msc, MBA

Irene Rousi

Civil Engineer, MSc

Panagoula Zerva

Electrical and Computer Engineer, MSc

Antonis Tortopidis

Economist and Regional Planner, MA

Angeliki Kalligosfyri

Economist, MSc

Niki Papageorgiou Tortopidi

Economist

Athanasios Printsipas

Economist

Androniki Ermidou

Civil Engineer

Dimitra Dimitrakopolou

Civil Engineer, MSc

Vasiliki Statha

Engineering Surveyor, MSc

Evangelia Perimeni

Civil Engineer

Clio Monokrousou

Civil Engineer, MSc, PhD

Giorgos Papoutsoglou

Agronomist MSc, PhD

Tommaso Moramarco

Civil Engineer

Silvia Barbetta

Civil Engineer, MSc

Luca Brocca

Civil Engineer, PhD

Martha-Leto Stergiouli

Civil Engineer
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2 DIRECTIVE 2007/60/EC AND THE FLOOD RISK
MANAGEMENT PLANS

2.1 Directive 2007/60/EC

The purpose of thisDirective (2007/60/EC1), is to establish a framework for the assessment and
management of flood risks, aiming at the reduction of the adverse consequences for human health, the
environment, cultural heritage and economic activity. The Directive has been transposed into GreeWwla
xEOE *-$ (0 opuycglpurte Tppngl)Xas Amerddd ang in force by JMD
PXXXXCTwct ' ' ecpinfge8ned8cmnpx(

I AAT OAET ¢ Ol *-$ (0 opucs IperyNapanengalgmldgorfojcethe
geographical unit of management of Directive 2007/60/EC assessment and management of flood risks
is the River Basin District (Water District), is the same geographic unit with that of Directive
cnnnfoen¥fe# A O 7AOAOS

The basic requirements of EU Directive 2007/60/EC are divided into three (3) stages:

Stage 1 Preliminary flood risk assessment in the river basins and the corresponding coastal zones and
the identification of areasof potential significant flood risk or might be considered likely to occur (Areas
of Potential Significant Flood Risk), (Articles 4 & 5).

Stage 2 Preparation of flood hazard maps and flood risk maps for floods zones with a high probability
of flood (Article 6).

Stage 3 Preparation of flood risk management plans (Article 7). Flood risk management plans shall
address all aspects of flood risk management focusing on prevention, protection, preparedness,
including flood forecasts and early warning systems anconsideringthe characteristics of the particular
river basin or sub-basin.

The Articles of the Directive are presented below in detail:
CHAPTER |: GENERAL PROVISIONS

Article 1: The purpose of this Directive The Flood Directive (2007/60/EC), establishes a national and
international framework for the assessment and management of flood risks, aiming at the reduction of
the adverse consequences for human health, the environment, cultuta¢ritage,and economic activity.

1 DIRECTIVE 2007/60/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 23rd October 2007 on the
assessment and management of flood risks.

2* ¢ (0 opyggFpuvtcgTepmo I 1T OEA OAOOAOGOI AT O AT A 1 AT ACAIT A
I £ $EOAAGEOA c¢nnxTon¥%# OI 1T OEA AOOAOOI AT O AT A 1 AT ACAI
the Council of 23rd October 2008 disamended and in force.
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Artice2d $AZET EOET 10 AT A OPAAEEAEAAQGEITO 1T &£ OEA OA0OI O
O&I 1T1TA8 1 AAT O OEA OAI pT OAOU AT OAOET ¢ AU xAOGAO T £
floods from rivers, mountain torrents, Mediterranean ephemeral water courses, and floods from the sea

in coastal areas, and may exclude floods from sewerage systems,

OFI T T A OEOCES 1 AAT O OEA AT T AETAOGEIT 1 &£ OEA DOl AAA
consequences for human health, the environment, culturdleritage, and economic activity associated

with a flood event.

Article 3: Coordination of administrative arrangements at river basin district level. Directive
2007/60/EC adopts the approach of Article 3 of EU Water Framework Directive (2000/60/EC) with
exemptions being possible particularly with respect to the unit of managenm of the river basin district
and the competent authority that have determined pursuant to Directive 2000/60/EC. In addition to the
basins and subbasins that are included in these areas, all the coastal areas are considered part of the
river basin districts and are therefore covered by the provisions of this Article.

CHAPTER II: PRELIMINARY FLOOD RISK ASSESSMENT

Article 4: Article 4 of the Directive stipulates that each member state should complete a Preliminary
Flood Risk Assessment (PFRA) by 22 December 2011. The Preliminary Flood Risk Assessment shall be
based on available or readily derivable information and assess thaleerse impacts of the floods on
human health, economic activity, culturaheritage,and the environment.

In particular, Article 4 defines that:

For each river basin district, or unit of management, or the portion of an international river basin district
lying within their territory, Member States shall undertake a preliminary flood riskassessment by 22nd
December 2011, which will include:

A) Maps of the river basin district at the appropriate scale showing topography and land use.

B) A description of the floods which have occurred in thpast,and which had significant adverse impacts
on human lives, economi@ctivity, and the environment.

C) A description of the significant floods which have occurred in the past, where significant adverse
consequences of similar future events might be envisaged. Depending on the specific needs of the
member states an assessment of the potential adverse ceagiences of future floods for human health,
the environment, economicactivity, and cultural heritage is includedconsidering as far as possible
issues such as the topography, the position of watercourses and their general hydrological and
geomorphologicalcharacteristics.

In the case of international river basin districts Member States shall ensure that exchange of relevant
information takes place between the competent authorities concerned.

Article 5: Article 5 further stipulates that on the basis of a preliminary flood risk assessment Member

States shall designate those areas for which they conclude that potential significant flood risks exist
whereas in the case of international river basin districtsMember State shall be coordinated.

CHAPTER lll: FLOOD HAZARD MAPS AND FLOOD RISK MAPS

Article 6 : The preparation of flood hazard maps and flood risk maps for areas identified under Article 5

where a potential significant flood risks exist or might be considered likely to occur.

CHAPTER IV: FLOOD RISK MANAGEMENT PLANS

- L pwdt p
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Article 7 & 8: The preparation of Flood Risk Management Plans at the level of the river basin district,
(or unit of management, UoM)) for the areas identified under Article 5 as areas of potential significant
flood risk and the coordination of the States in case of iatnational river basin districts.

CHAPTER V: COORDINATION WITH DIRECTIVE 2000/60/EC, PUBLIC INFORMATION AND
CONSULTATION

Article 9 & 10: Member States shall make available to the public the preliminary flood risk assessment,
the flood hazard maps, the flood risk maps and shall encourage active involvement of interested parties
in the production, review and updating of the flood risk managment plans in coordination with
Directive 2000/60/EC.

CHAPTER VI: IMPLEMENTING MEASURES AND AMENDMENTS

Article 11 & 12: Provision shall be made to adopt technical formats for the purpose of processing and
transmission of data, including statistical and cartographic data, to the European Commission (EC). The
regulatory committee of Article 21 of Directive 2000/60/EC defines that it will assist the European
Commission on issues related Directive 2007/60/EC

CHAPTER VII: TRANSITIONAL MEASURES

Article 13: Pursuant to Article 13, Member States may decide not to undertake the preliminary flood
risk assessment referred to in Article 4 for those river basins, subasins or coastal areas where they
have either: (a) already undertaken a flood risk assessment tmnclude, before 22 December 2010, that
a potential significant flood risk exists or might be considered likely to occur leading to the identification
of the area among those referred to in Article 5(1) or (b) have decided, before 22 Decemberl®0Q to
prepare flood hazard maps and flood risk maps and to establish flood risk management plans in
accordance with the relevant provisions of this Directive.

Member States may decide to make use of flood hazard maps and flood risk maps finalised before 22
December 2010, if such maps provide a level of information equivalent to the requirements of Article 6.

Similarly, Member States may decide to make use of flood risk management plans finalised before 22
December 2010, provided the content of these plans is equivalent to the requirements set out in Article
7.

#(104%2 66660 2%6) %73h 2%0/ 243 ! .$ &).!, 02/6)3)/
Article 14 : These provisions pertain to the review and update (if necessary) of the preliminary flood

risk assessment, the flood hazard maps, the flood risk maps and flood riskanagement plans. The
preliminary flood risk assessment shall be updated, by 22 December 2018 and every six years thereafter
(Article 14, para. 2) The flood hazardnaps,and the flood risk maps shall be updated, by 22 December

2019 and every six years thereafter and lastly the flood risk management plans shall be updated by 22
12-2021 and every six years thereafter.

Article 15:! OOEAIT A puv OAEAOO O OEA - Ai AAO 30A0OA0S6 1T AIE
risk assessment, the flood hazard maps, the flood riskaps,and flood risk management plans referred

to in Articles 4, 6 and 7, as well as their review and, where applicable, their updates to the Commission
within three months after the dates indicated.

Article 16 : The Commission shall, by 22 December 2018, submit to the European Parliament and to the
Council a report on the implementation of this Directive. The impact of climate change shall be
consideredin drawing up this report.
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Article 17, 18 & 19: These Articles bring into force the lawstegulations,and administrative provisions
necessary to comply with this Directive, theitadoption, and the recipients of the Directive.

2.2 Implementation of the Directive in Greece - Competent Authorities

" OAAAA EO OANOAOOAA OF AAOGECT AT A EIibPIATATO &ITTA
Basin Districts. In order to for Greece to implement Directive 2007/60/EC, its first order of business
was to transpose it into national law, which was realied with* - $ (0 opyYg¢Fpuvonthd e p o}

O! OOAOOI AT O ATA TATACATATO T &£# AITT A OEOEOh ET AT
Oi1 OEA AOOAOCOI AT O AT A TATACAI AT O T &# AZTTA OEOEOS
23rdOctobed ¢nmxo6h AO Al AT AAA AT A ET A& OAA AU *-$ pxXXX
O'T ATATAT O T &£ ETET O AAAEOEI T O1 AAO The OIMDdmpapestpif p u T ¢

defined the competent authorities and units of management, which are the same as those stated in
Directive 2000/60/EC, as described inLaw 3199/2003 (GG 280/series 1/9.12.2003),&Vater protection

and managementz Harmonisation with Directive 2000/60/EC of the European Parliament and of the

#1 O1 AEl 1T £ ¢ o bamedddandiAforcec mmmod

I AAT OAET ¢ O *-$% (0 opywggTputgTepnorgmpnh AO Al AT
0. Ax 1 OAEEOAAOOOA 1 BecentralizddiAdminisitafiod.t 4 AA O+ AITIAEEOAOEO (¢
3852/2010) and Law 3199/2003, as amended and in force, inter alia, with Article 29 of Law 4519/2018,

the competent authorities for the assessment and management of flood risks include:

a. At national level the competent authorities are:

The National Committee on Water , which has been appointed as the higlevel inter-ministerial body

and is responsible for water protection and managemenpolicymaking. It monitors and controls the
implementation of this policy and further to the recommendation of the Minister of the Environment

and Energy and the opinion of the National Council on Water, it approves national programs for the
management and protectionge OEA AT O1T OOUB8 O xAOAO OAOTI OOAAOh xEE
3,para. 1.1bx - $ (0 opwccTpuvigTfepnoX¥cmpn AO Al AT AAA AT A
OEA Al O1 OOUB0O A1 TT A OEOE 1 AT AcCAi Al 08

Pursuant to Article 3 of Law 3199/2003, as amended and in force by Article 29 of Law 4519/2018, the
National Committee on Water comprises of: a) the Minister of the Environment and Energy, Chairman,

b) the Minister of the Interior, c) the Minister of Econony and Development, d) the Minister of Finance,

e) the Minister of Health f) the Minister of Administrative Reconstruction, g) the Minister of
Infrastructure and Transport, h) the Minister of Rural Development and Food, and i) the Minister of
Labour, SociaSecurity and Social Solidarity.

At the invitation of the President, other Ministers participate in the National Committee on Water if
issues of their competence are discussed. The Minister of Foreign Affairs also participates in the
Committee when issues pertaining to trandyoundary (international) waters are discussed.

Following their decision, Ministers may appoint representative to attend participate in the National
Committee on Water. The National Committee on Water may set up Opini@iving Scientific
Committees to support its project.

The National Council on Water which provides its opinion to the National Committee on Water on
T AGETT Al DOI COAI O &£ O OEA 1 AT ACAT AT O AT A pOiT OAAOQE
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under and the national flood risk management program pursuant to Article 3, para. 1.1 b) JMD HP
opygecTfpuvrtgTepnofecmnmpnh AO Al AT AAA AT A ET &£ OAA8 4E
the Minister of the Environment and Energy participate, accoraig to Article 3 of Law 3199/2003, as
amended and in force by Article 29 of Law 4519/2018 with one representative for every political party
that is represented in Parliament, the Association of Greek Regions, the Central Union of Municipalities
and Communiies of Greece, the Hellenic Association of Municipal Water and Sewerage Companies, the
Athens Water Supply & Sewerage Company, the Thessaloniki Water Supply & Sewerage Company, the
water supply & sewerage companies that are not represented by the HellerAssociation of Municipal
Water and Sewerage Companies, the Panhellenic Confederation of Agricultural Cooperatives, the
Hellenic Federation of Enterprises, the Public Power Corporation, the General Confederation of Greek
Workers, the Technical Chamber of @ece, the Geotechnical Chamber of Greece, the Institute of Geology
and Mineral Exploration, the Hellenic Center for Marine Research, the Greek Biotope/Wetland Center,
the National Natural Sciences Center, the National Center for Environment and Sustainable
Development, the Institute for Consumer Protection, the Hellenic Agricultural OrganizationDimitra,

the National Committee for combating desertification, the nomgovernmental environmental agencies.

The National Council on Water is convoked by its Chairman, the Minister of the Environment and
Energy, at least two (2) times a year. Complete recordings of the minutes of the National Council on
Water meetings are kept by the Special Secretariat for WateFhe minutes are published on the website
of the Ministry of the Environment and Energy

The Special Secretariat for Water , which is responsible for preparing the management and protection

POiI COAI O T £/ OEA AT O1 OOUB8O xAOAO OAOirD ooBidstor ekdryA AT 1
issue pertaining to the management and protection of water resources including the kof floods. In
collaboration with the General Secretariat for Civil Protection (GSCC) of the Ministry of the Interior and

other jointly responsible ministries, the Special Secretariat for Water designs and processes thdioaal

flood risk management program (which is incorporated into the national programs for the management

AT A POl OAAOCETT T &£ OEA AT O1 OOUBO xAOAO OAOI OOAAOQN
of the national program, coordinates agencies anstate-run bodies, represents the country and takes

part in competent EU bodies on flood risk management issues and drafts and submits the annual reports

on the implementation, assessment and control of the national flood risk management program to the
National Council for Water.

In collaboration with the Water Directorates of the Decentralized Administrations, the Special
Secretariat for Water prepares the national programs for the management and protection of the

AT OT OOUB O xAOAO OAOTI OOAAO xEEmpeménath®© OAAET ¢ AT A Al
Table 2.1: National Competent Authority for implementing Directive 2007/60/EC

OFFICIAL NAME SPECIAL SECRETARIAT FOR WATER

Acronym SSW

Integrated administrative sector of the Ministry of the
Environment and Energy

- Law 3199/2003 (GG/series 1/280) on the protection

and management of water resources, as amended and ir
force, especially with concerns to Law 4117/2013

Legal Status

Provisions for the creation
and definition of powers
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(GG/series 1/129) and Law 4315/2014 (GG/Series 1/1269)
and Law 4519/2018 (GG/Series 1/25)

-*-% (0 opyYcggTpuG@EskweplitoT ¢ m
1108/21.07.2010), on the assessment and management
of flood risks, in compliance with the provisions of
$EOAAOCEOA ¢mnmyxyTon¥Tu# O 1
i ATACAITATO T &£ EITT A OEOEO
AT A T £ OEA #1 O1 AE| whichkE ¢ o O,
transposed Directive 2007/60/EC into national law.
-JMD 177772/924 (GG/series 11/2140/22.06.2017)
regarding the amendment of joint ministerial decision
31822/1542/2010 (series 11/1108).

-0$ pocgFfgmpyx ' ' OAOEAO )
-ETEOOOU 1T & OEA %l OEOITI1 A
Contact Information
Postal address 17 Amaliados Street
Post Code 11523
City Athens
Country Greece

http://floods.ypeka.gr/

Website http://www.ypeka.qr/

http://wfdver.ypeka.qr
Tel.: 210 6475102, 213 1515410
email info.egy@prv.ypeka.gr

Contact points

b. At regional level the competent authorities are:

The Council for Water Management of the Decentralised Administration , which is established at
every Decentralised Administration, pursuant to Article 6 of Law 3199/03, as amended by Article 53 of
Law 4423/2016 (GG series | 182/2709-2016) and constitutes a body for social dialogue and
consultation on water protection and management issues. In the event that the Flood Risk Management
Plan of the Water District is prepared by the Decentralized Administration, th€ouncil for Water
Management of the Decentrali zed Administration provides its opinion prior to the approval of the
Flood Risk Management Plan and addresses its opinion to the Decentralized Administration
Coordinator, according to Article 28 of Law 4325/2015 (GG series | 47), for every flood risk assessment
and managemen issue that is raised. Moreover, prior to giving its opinion on the Flood Risk
Management Plan, the Council for Water Management of the Decentralized Administration publishes
this information in order for the public to be informed of its content and to participate in the public
consultation concerning this matter within the deadline set by the Council for Water Management of the
Decentralized Administration.

The Water Directorates of the Decentralized Administration , which exercise the powers of the
Decentralized Administration for the protection and management of water including the risk of floods.

-  pyw®t p
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The Water Directorates of the Decentralized Administration conduct the preliminary flood risk
assessment and in collaboration with the Civil Protection Directorates of the Decentralized
Administrations they prepare the Flood Hazard Maps, the Flood Risk Mspand the Flood Risk
Management Plans. At the same time, they take the necessary measures to coordinate the above (and
other measures provided in JIMD HP 31822/1542/E103/2010) with PD 51/2007. They also encourage
active involvement of interested parties inthe production, review and updating of the flood risk
management plans. Lastly, they prepare and forward the annual reports regarding the implementation,
assessmentand control of the implementation of the flood risk management program in their area of
competence to the SSW.

It is noted that the amendment of HP 31822/1542/2010 with IMD under no. 177772/924/2017 (series

Y)h ¢ptmnq O!/'i ATAIT AT O T &£ ETET O 1 ETEOOAOEAT AARAAEOE
paragraph 2.2 of Article 3 of JIMD 31822/1542/2010 is replacedlaA OOAOAO 0Oc¢8¢8 &000
made by the Decentralized Administration Coordinator, it is possible for the preliminary flood risk
assessment, the flood hazard maps, the flood risk maps and the flood risk management plan to be
prepared, reviewed, orrevised by the Special Secretariat for Water of the Ministry of the Environment

AT A %l Aocuoeo AT A AAAAA OF ' OOEATA o T AE£ *-$ opuycgcg
DAOACOADPE oh xEEAE AAOAOIET AO OEAOJ aigprepared®EA A O
the Special Secretariat for Water in accordance with the new para. 2.2 of Article 3, the flood risk
management plan in question is approved by the National Committee on Water following the
recommendation by the Special Secretariat for Wer of the Ministry of the Environment and Energy,

provided the consultation process of Article 9 has been observed, as amended by Article 1, paragraph 4

of this Article. During the preparation, final processing, review or revision of the flood risk manageent

plan, the Special Secretariat for Water collaborates with the competent Water Directorate of the relevant
Decentralized Administration as well as with the jointly responsible Ministries which are represented

Au OEA . AOCETTAI #7111 EOCOAA 11 7AO0AOS86G

In the present phase, the preliminary flood risk assessment, the flood hazard maps, the flood risk maps

and the flood risk management plans for all of the country's water districts are prepared by the Special
Secretariat for Water at the request by the Demtralized Administration Coordinators, pursuant to

l OOEAT A o j¢8¢q T &£ *-% (0 opyYccTpuvic¥epnofgmpmnh A
The Decentralised Administration of Macedonial hrace (DAMTH), which is responsible for the Bs of

the Thracian WD (GR12), consists of two Water Directorates: The Water Directorates of Central
Macedonia and Eastern MacedongaThrace. Each Water Directorate is responsibl@r the protection

and management of water resourceand for the assessment and management of the flood risk in the
respective Region (Central Macedonia and Eastern Macedonia and Thrace, respectively) and exercises

the powers that have been warded by the Decentralized Administration pursuant to applicable law.

Further specialization of the exercise of their powers is determined by a decision that is issued by the
Decentralised Administration Coordinatorpursuant to applicable law At the RBs of this Water District,

OEA $AAAT OOATI EOAA ' Al ET EOOOA Othd WaleDirdthrarddf BaQdfrA E1 E O E
Macedonia - Thrace

Table 2.2: Competent Authority at Decentralized Administration level
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Flood Risk Management Plan

Official name of Competent Water Directorate of Eastern Macedonia &
Authority Thrace
Abbreviation/Acronym WDEMTH
Member-State Code EL/GR
Number/Street 58 Tenedou Street
City Kavala
Country Greece
Post code 65404
Website www.damt.gov.gr
Telephone/fax 2313 309810, 15/ 2510 83 71 73
Email dy-amt@damt.gov.gr

In this 1st implementation cycle of Directive 2007/60/EC, the preliminary flood risk assessment, the
preparation of the flood hazard maps, the flood risk maps and the flood risk management plans for all
of the country's water districts were prepared by the Special ®eetariat for Water at the request by the
Decentralized Administration Coordinators, pursuant to Article 3 (2.2) of JMD HP
opYgcTput ¢ T apamerbfey aml i force

The preliminary flood risk assessment report has been completed and submitted to the EU for the
AT 01 OOUB O pr1 hapV@OypelatyiDeiaE. Aspx@abid=252&language=el-GR and its
update with respect to the Areas of Potential Significant Flood Risk of the river basin of Evros River
(http://floods.ypeka.gr/images/yd12 -thraki/P1_PA_GR10_V2.pjf

yl AAAEOEI T h OEA 3DPAAEAT 3AAOAOAOEAO A O 7A06AO0
Assessment and the estimation of the elevation of the sea water level to assess the hazard
(http://thyamis.itia.ntua.gr/egyfloods/reports/2014_%2011 %2011 Plhmmyres_apo_thalassa_%20E
U.pdi) for the entire Greek state.

The SpeciaB AAOAOAOEAO &£ 0 7AO0A0 EAO AOOECT AA EEOA ju(Q
districts These studies include:
1. Flood Risk Management Plans for the River Basins Districts of the Eastern Macedonia and
Thrace, except the river basin of the Evros River.
2. Flood Risk Management Plans for the River Basin Districts of Epirus, Western Centeaikece,
and Thessaly.
3. Flood Risk Management Plans for the River Basin Districts of Western, Northern and Eastern
Peloponnese and Crete.

4. Flood Risk Management Plans for the River Basin Districts of Central and Western Macedonia.

5. Flood Risk Management Plans for the River Basin Districts of Attica, Eastern CenBateceand
the Aegean Islands.
By way of a separate contract, the Special Secretariat of Water has assigned the Flood Risk Management
Plan for the River Basin District of the Evros River, which has been completed. The flood hazard and
flood risk maps, the FRMP of the River Basin Disttiof the Evros River have been published on the
specifically designedYPEN website [ittp://floods.ypeka.gr/index.php/ydatika -diamerismata/thraki -

arl2).
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The above studies include, inter alia, the flood hazard and flood risk maps in the areas of potential
significant flood risk, the flood risk managementplans, and the strategic environmental impact
assessments (SEIAS).

2.3  Legislative and institutional framework for the protection against
floods in the Greek state - Competent authorities

As a phenomena floods are classified as natural disasters, as defined in Annek2Aof MD 1299/2003
O8ATT EOAOAOCe AAAAOOA OEAO AAT pPOO EOI AT 1 EOAO Al
the coordination of bodies involved in the entire risk management spectrum from the occurrence of the
disasters, in the context of implementing Article 6, paragraph 1 of Law 3013/2002 (as amended and in

force basal on Article 104, para. 2 of Law 4249/2014) and the General Plan for Civil Protection under

OEA AT AA TAI A O8ATT EOAOGADGSG j-% pcwwfnx8nt8¢nnodh
issued document under no. 7742/111-2017 with respect to the plnning and actions taken by the GSCP

to address the risks resulting from floods. This document outlines the responsibilities of the flood
management bodies, as well as their coordination at locakgional, and national level. Listed below is

the instituti onal framework as this is presented in Annex A of the above circular:

1. Law998/1973 @ 1 OEA DOl OAAOQCEIT 1 £ &£ OAOGCOO AT A &I OAOGO

2. Law 272/1976 O/ 1 OEA AOOAAI EOCEI AT O 1T &£ OEA . AOQGEITAI
%@Di I OAOETT j)'-%Qq806 j'' uvnfYTOAOEAO )Tpwxoe(

3. Law776/1978 j ' ' @ WT OAOEAO )Tpwxwqg O! OOEOOAT AA O1 ETI
duetothe 1977p wx ¢ T AOOOAT AEOAOOAOOOG

4, Law 1068/1980 j ' ' pwn¥OAOEAO )Tpwyng 11T OEA O)1 Al OPI
3AxAOACA #1 i PATU £ O ' OAAOGAO ! OEAT Gdbh

5. Law1190/1981 j ' ' ¢moTOAOEAO )Tpwywpq 11T OEA O2A0EAEEAA
A0 1T &£ ,ACEOI AGEOA #11 O0AT O AAGAA 11 OEA ¢¢808p
pwpp AAOOENOAEAOGO AT A OEA OACOI AGEIT 1T &£ OAlI AOGA/

6. Law 1579/1985 O2AC Ol AGET T O & O OEA EIi i Al AT OAGET 1T AT,
3UOOAI AT A 1T OEAO POI OEOETT1 006 j'' ¢cpxTOAOEAO ) 71

7. Law 2190/1994 O) 1 AT OPT OAQGET 1T 1T &£ Al ET AAPAT AAT O AOQOEI
OAcOIl ACETT 1T &£ AAT ETEOOOAOCEOA 1 AOOAOOGG j'' cuyroO/

8. Law2445/1996 j ' ' ¢XTTOAOEAO )Tpwweq O2A0EEAEAAOQEIT 1T £
construction, financing, and operation of the Elefsina- Stavros - Spata & Imittos Western
OAOEPEAOAIT -1 01 OxAUO j! OEAT O 2ET C 21 AAQh OACOI 4

9. Law 2503/1997 (GG 107/series 1/1997) on the administration, organisation, recruitment of
regional authorities.

10. Law 2459/1997 | ' ' pxTOAOEAO )Tpwwxq 11T OEA O!'AITEOD
DOl OEOEIT 1 06 8

11. Law2646/1998 j ' ' ¢co@TOAOEAO )YTpwwyq 11T OEA OnOOAAI EC

#AOA AT A T OEAO DOi OEOEIT T 068
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12. Law 2576/1998 j ' ' CUTOAOEAO )Tpwwyq O)Ii POT OAI AT O 1T £
AT 1T OOOOAOETITO AT A T OEAO POT OEOETT 0068

13. Law2696/1999 j ' ' v X FTOAOEAO )Tpwwwq O2A0EEAEAAOQEIT 1 &

14. Law 2738/1999 O#1 11 AAOEOA AAOCAETEI C ET DPOAI EA AAI ETE
employed under operAT AAA AT T OOAAOO AT A T OEAO POI OEOEIT O8

15. Law 2768/1999 02 Ac Ol AGET ¢ PAT OEiI 1T EOOOAOh AOOAAI EOQEEIT

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

OEA O#EOEI 3AO0O0OAT 60 (AAI OEAAOA )1 OOOATAA j/0!$
TAi A O3PAAEAI # ADETARIOTE Shdcidl Cuhd (EDERT OB $AAand other

DOT OEOCET 10806 j'' ¢XoTOAOEAO )YTpwwwq

Law 2800/2000 j ' ' T p T OAOEAO ) FT¢nnnq O2A1T OCAT EOCAOQEI T 1
| OAAOh AOOAAI EOCEI AT O T &£ OEA (AT TATEA 011 EAA (A
Law 2937/2001 j ' ' powXOAOEAOG ) T¢mnmpq 11T OEA O!i AT Al A
7A0A0 30PPI U ATTPATU ATA T OEAO POI OEOET T 068

Law 3010/2002 j ' ' wpX¥OAOEAO ) FY¢mnng¢q O(AOITTEOAOQEITIT

97/11/EU and 96/61/EU, demarcation process and setting of issues for watercourses and other
POl OEOCEI T 068

Law3013/2002 j ' * pnc¢FOAOEAO )Tcnmngq i1 OEA O5PCOAAA

AT A T OEAO DPOI OEOEIT T 06 h

Law 3106/2003 j ' ' omIXOAOQOEAO )Tc¢nmoq 11 OEA O2A1 OCAT EC
#AOA AT A 1T OEAO DPOI OEOCEI T 068

Law3212/2003 j ' ' omny TOAOEAO )FY¢mnnoq O" OEI AET ¢ 1 EAAT
2A0PI 1 OEAEI EOU 1T £ OEA -ETEOOOU 1T £ %Il OEOIT1 AT Oh
Law 3370/2005 j ' ' px@FX¥OAOEAO )Tc¢mnmuq 11 OEA O/ OCATEO
OAOOGEAAO AT A 1 OEAO POI OGEOEI T 068

Law 3481/2006 | ' ' poec X OAOQOEAO )Tc¢nmeq O!'i AT AT AT O O1 O
AxAOAET ¢ AT A PAOAI Oi ATAA 1T £ pOI EAAO AT A AAOGECI

Law 3511/2006 j ' ' ¢cu YT OAOEAO )Tc¢nnmeq 1T OEA O2A1 OCATE
i EOOEI1T OPCOAAA AT A 1T OEAO DPOI OEOEIT T 0638

Law 3613/2007 j ' ' ¢ @o X OAOEAO )T¢nmnxq O02AcCcOI AGETI T O 1 £

of Inspectors of Public Administration and other issues within the competence of the Ministry of
Interior".

Law 3542/2007 | ' vnn¥ OAOEAO ) Tcenmnxq c! i AT Al AKlawO O1
2696/1999 - GG 57/series 1/1999)
Law 3536/2007 j ey T¢TOAOEAO )Tcnnxq 11 O3DPAAEAI OAcCC

EOOOAO 1T &£ OEA -ETEOOOU 1T &£ )1 OAOET Oh 0O0AT EA | Al I
Health and Social Solidarity and other provisions (GG 25/series 1/2007)
Law 3536/2007 11T O3 DPAAEAI OACOI AGEITO 11 1 ECOAOQEIT bIi

)T OAOET Oh 0OAI EA ' AT ET EOOOCAOETT AT A $AAAT OOAI EL
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30. Law3584/2007 i1 OEA O2A0EZAZEAAOQEIT 1T &£ OEA - 01 EAEDPAI A
[ ptofTefTqgmnmy q

31. Law3852/2010 O. Ax | OAEEOAAOOOA 1T &£ , 1T AAT 1 OAXITheAT O A
+Al 1 EEOAOEO 01 AT o6 j'" wxh EOOOA ' Qq

32. Law4018/2011 j ' ' c¢puvF¥eaTcmppq 11 OEA O2A0O00AOO60EITC 1

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

46.

47.

under increased security conditions, issues of local administration organizations and other
provisions concerning competence of the Ministry of Interior.

Law 4071/2012 OO0 O OEOEI 1 O & O 11 AAl  AAOGAT T PI AT OR 11
administraton 74 OAT OPT OEQET 1T 1 £ $EOAAOCEOA ¢nnmwfumny %#8
Law 4249/2014 "Reorganization of Greek Police, Fire Brigade and the General Secretariat for

Civil Protection, upgrade of the Services of the Ministry of Public Order and Citizen Protection and
regulation of other matters concerning the Ministry of Public Order and Citen Protection." (GG
xofeaTqgmnptq

Law 4313/2014 A2 ACO1 AGET 1T 1T £ 40AT Ob1 0OOh 4AT AAT T 1 O1 EA
I OEAO POIT OEOGETTO j'"' c¢copTalfTgnpt(

Law 4258/2014 11 OEA O$Ai AOAAGEIT bPOT AAAOOA ALA OA«
OAcOi AGET T O OI OOAAT PDPIATTEITC 1 Ax AT A 1T OEAO bpOI
Law 4325/2015 11T OEA O$Ai T AOAOGEUAOGEIT 1T &£ ' AT ET EOOOAOD
Governance. The reparation of injustice and other provisions. (GG 47/A/2015)

Law 4412/2016 T T OO0 OAT EA #11 OOAAOO 1T £ 71 OEOh 30bPbPI EAO
CmPpTTCeTT%5 AT A ¢mnptTculI%56 j' ' ptxXTOAOEAO )h ¢

Law 4456/2017 on "Additional measures implementing Regulation (EU, Euratom) 1141/2014

on the European political parties and foundations, acceleration measures the government
competence of the Ministry of Interior project and other provisions." (GG 24/series 1/2017)

Law 4257/2017 11 Owi AOCAT AU OAcCOI AGET 1O O1 AAO OEA Ai
Oj ' woTOAOEAO )YTc¢mpt(

Law 4472/2017 Public Pension provisions and amendment of Law 4387/2016, application
measures of budgetary targets and reforms, social support measures aatiour regulations. Mid-

OAOiI &ET AT AEAT 300AO0ACU &OAI AxT OE86 j'' xt17TOAOI
LD 57/1973 (GG 149/series 1/1973) "Regarding the adoption of social protection measures for

AET AT AEAT T U xAAE PAOOI T O AT A AATTEOETT 1 &£ OEA
LD17/1974 j ' ' ¢o@TOAOEAO )Tpwxtq O2ACAOAET ¢ AEOEI A
PD210/1992 j ' ' wwX OAOEAO )Tpwwcq O#1 AEEAEAAOGEIT 1T &£ 0
$APAOOI AT OGO )1 OAOT A1 3AOOEAA 2ACOI ACET 1468
PD93/1993 j ' ' o wTOAOEAO )Tpwwoq O2A0AET AA OAODI T OE/
AT A 3T AEAT )1 OOOAT AAd 8

PD 161/1997 j ' ' p1c¢TOAOEAO ) Tpwwxq O/ OCAT EOAOQEITH
-AOAT OT 1T CEAAT 3AOOEAA jeyl|l qh xEEDeenc&® O AAO Ol
PD 22/2006 j ' ' pWYFOAOEAO )Tc¢nmeq 11 OEA O/ OCAT EOGAO
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48. PD30/2007j ' ' CcWITOAOEAO )T¢mnnxq O!'i AT AT AT O O OEA b
for Public Works (EYDE) for the performance of the sewerage and wastewater treatment project
ET OEA COAAOAO 4EAOOAITTEEE AOAA06S8

49. PD 4/2008 (GG 13/series 1/2008) "Establishment of Special Agencies for Public Works for the
Designs- Constructions, Operation and Maintenance of Concession Projects".

50. PD35/2008 ' emnX¥OAOEAO )F¢nnyq O!'i AT AT AT O T £ 00AOQE
OnOOAAT EOEI AT 6 1T £ O E-Anaricel Publie Works atA BECAADE QedifiCatidn £ # |
of responsibilities and amendment and supplementation of PDs 69/1988 and 91/1®p 6 8

51. PD99/2009j '' pquUXOAOEAO )T¢nnwq O2ACOI AGEIT T £ (AI

52. PD184/2009 i ' ¢poXOAOEAO )YT¢nnwq O%OOAAI EOCEI AT O 1 A
AAOGAOI ET ACETT 1T &£ EOGO Al i pAOAT AAOO

53. PD 123/2017 O/ OCAT EOAOQEIT 1 &£ OEA -ETEOOOU 1 &£ )1 £0AO
1/2017)

54. PD 97/2017 O/ OCAT EOAOQEIT 1 &£ OEA -ETEOOOU 1T &£ 200A1T ¢
1/2017)

55. JMD D14a/02/69/FN380/10 -11-1994 i ' ' Pt e T OAOEAO ))Tpwwtq O)
construction company called Egnatia Odo3 | AE il &1l Ui A6 8

56. MD 2025/19 -01-1998j ' ' pc¢TOAOEAO )Y)Tpwwyq O- ET EOOAO T £
Al O #EOEI 001 OAAOGEI T AAOAA om8pc8pwwx OF AAO OE,

57. JMD 2673P2/0ik.2673/29 -8-2001 (GG 1185/series 11/2001) “"Amendment and
supplementation of programmatic decisions regarding the provision of social protection".

58. JMD P2a/oik. 2673/29 -8-2011 "Amendment and supplementation of programmatic decisions
regarding the provision of social protection”. (GG 1185/series 11/2001)

59. 3} $ (0 opuyggTpuoedWgnorcepmpnyfr OAOEAO )) T¢npnq 11
i ATACAIT ATO T &£ A1 T1TA OEOEOh EIT Al ibPIiEAT AA xEOE
AOOAOGOI AT O AT A TATACAIT AT O T &£ AITT A OEOGEOOGHh T £ «
| AOT AAO ¢mnxo6d38

60. JMD D28/9570/694/24 -4-2014 O! i AT AT AT 6 1 &£ EITET O 1 ETEOOAOQE
OcTi EEcoXxoTcwMyMgnmp j'' ppYuIF3AOEAO ))TppMwMcr

61. JMD 619/146296/2016 O3 OAOA AEA OACOI AGEI 146 j'' 1tuvecTOAOI

62. 1299/7 -4-2003j ' ' T1coX¥OAOEAO ))T¢nnoq O-EI EOOAO T £ )1
#EOEI 001 OAAGET 1T O1 AAO OEA AT AA TAI A O8ATT EOAQD/

63. MD 3384/28 -06-2006} ' ' xx@¥OAOEAO ))7Tc¢nmeq O30DPDI Al AT OA
001 OAAGEITT O1 AAO OEA AT AA TAI A O8ATT EOAOAOGS xE
bl Al 68

64. - $ cmxcuLTe-BAKNOBAOAOI ET AGETT 1T £ DOI AAAOGOAOG &£ O |
I £ ! OOEAT A oo T £ ,Ax ctTvwfpwwx80 j'' pcnxTOAOE/

65. Ministerial Decision D17a/06/52/FN443/20  -03-2007 (GG  398/series 11/2007)
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i AET OAT AT AA T £ xEEAE AAIT1cO O OEA Aii pAOAT AA

l-u L pwBH p



HELLENIC REPUBLIC
Hellenic Ministry of the Environment and Flood Risk Management Plan of the Thracian River Basin District (GR12)
Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

66. MD D17a/06/19/FN443/06 -02-2009 by the Minister of Infrastructure and Transport (GG
299/series 11/2009)

67. 4483/2017 (GG 107/series 1/2017)

68. MD 44403/2011 i ' ' ¢t w¢TOAOEAO ))T¢mppQq O! DBPOT OAl 1 £
| OCAT EOAQOEIT T &£ OEA 0OAEAAOOOA T &£ ' OOEAAD

69. MD 1958/2012 O#1 AOOEEZEAAOQEIT | &£ POAITEA AT A DPOEOAOA
AAAT OAET ¢ O1T ! OOEAT A ph DPAOACOADPE 1 I £ ,Ax 1tmprt
11/2012)

70. MD 3648/387/30 -3-2012 (ransfer of responsibilities for the project "Subsidy to companies
affected by floods and other natural disasters other than earthquakes" Article 36 of Law 2459 (GG
PXT3AOEAO )YTpyYyMcMpwwxd806 j'' wYuvuTOAOEAO ))Tcmp

71. The decision dated 184-2008 by the Minister of Interior under ref. n0.9702/2007

72. MD 157501/2011 O! b b Oof theAivestock Insurance Regulation by the Hellenic Agricultural
Insurance Organisation (ELGA) Legal Person under Private Law" by the Minister of Rural
Development and Food (GG 1669/series 11/2011)

73. -$ xxwpToodd-2MOBWYOAOI ET AGETT 1T £ OEA AOEI AET C E
building Repair and Reconstruction files as well as the adjudication of objections, after Natural
$EOAOOAOGG j'' C¢QUUWIOAOEAO ))TgmptQ

74. - $ v T ¢ o ¥ e6e2pld @f the Minister of Environment, Spatial Planning and Public Works

75. MD$! %&+ T EE80@T1-8-208BOPATAQI ET AOETT 1 £ OEA [ ETEI
preparing restoration designs of buildings that have sustained damages due to floods and the
EOOOAT AA 1T &£ OEA OA1 AGAT O OAPAEO DPAOIEDOOG8G ' '

76. MD 3252/99092/22 -09-2017 02 AODPI 1 OEAEI EOEAO AQAOAEOAA AU
reclamation works and Land Reclamation Organisations and the determination of cases for which
OEA 2ACEITTAl ' AGEOT OU #I1 OTAET O 11 , AT A OAAI Al /
11/2017)

77. Decision 4422/E.0./06 -09-2007 (GG 1787/series 11/2007) by the General Secretariat of the
| OOEAA 2ACEI1T O$AOAOI ET AGETT 1T /&£ OEA O1T AAOG 1 E <
belongs to the competence of the services of Attica, Piraeus, Eastern Attica and Western Attica
PrefectO 6 8

78. Circular no.33/3147/12 -10-1998 by the Directorate of Land Reclamation Works (D7) of the
General Secretariat of Public Works under YPECHODE.

79. Circular no. wo Y ¥ &} p@AP® by the PECHODE Deputy Minister in relation to the
restoration of damages to buildings that were affected by flood§ires, and landslides.

80. Documentno$ x AT p @ X ¥ &B2AOQE dyftipe Directorate of Land Reclamation Works (D7)
of the General Secretariat of Public Works under YPECHODE.

81. Document no.12815/08 -09-2006 by the Directorate of Utilization of Land Reclamation Works
and Machinery of the Ministry of Rural Development and Food.

82. Document n0.5301/4/16 -ld/20 -06-2006 by ELAS/AEA.

83. Document no.4096/12 -07-2006 by the General Secretariat for Civil Protection.
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84.

85.

86.

87.

88.

89.

90.

91.

92.
93.
94.

95.
96.
97.
98.
99.

100.
101.

102.

103.

104.
105.
106.

Document no.1764/12 -03-2009 by the General Secretariat for Civil Protection in relation tan
BAOAEOA o1 1 EAU 1 AT OAT AT OGEOI AA OO01 ATTET Ch #i1
ET OEA Ai1O0A@O 1T &£ OEA ' AT AOAT 01 AT & O #EOEI 0«
YYKA Circular no109259/28 -08-20071 1 O4AEET C |1 AAOOOAO O1 A1 OO6O0A
I £ 1 AOOOAT AEOAOOAOOGS

Document no.0 ¢ 4 7' 80 81 E E@Baalir gy thep Directorate of Social Perception &

311 EAAOCEOU 1T &£ OEA 99+! O/1 OI AEAl DPOIT OAAOGEI T B
Document no. DYG2/49487/5 -8-2011 by the Directorate of Sanitary Engineering and
%l OEOI 11 AT OAl (UCEATA 1T &£ OEA 9++1 O#EOAOI AO 11

AGAT O T £ 1TAO00AT AEOAOOAOOO

Document no.D7¢/1220/F.Circ. 33/29 -08-2011 by the Directorate of Land Reclamation Works

i $xq 1T £ OEA '307 0011 EAET C TORAITGERORA ATGEXSA 1 AET (
Document no.4524/A42/26 -08-2011 by the post-Earthquake recovery Service (PERS) of the

307 O$AI ACA OAOOI OAGEIT DOI AAAOOA 1T £ AOEI AET
Ei b1 Al AT OAGEIT1T 1 &£ OEA O+A1 1 EEOAOEOSE DOI COAI Il A8
Document no.D7¢/1220/F.Circ.33/29 -08-2011 by the Directorate of Land Reclamation Works

(D7) of the GSPW.

Document no.D7c¢/1202/F.Circ.33/1998/30 -8-2013 by the Directorate of Land Reclamation
Works (D7) of the GSPW.
Document no.8284/3 -4-2013 by the Technical Services Directorate of YPES.

Document n0.34021/16 -9-2014 by the OTA Organisation and Operation Directorate of YPES.

MD 29310 oik. F.109.1/27 -6-2014 O/ OCAT EOAOEI T h OOOOAOOOA AT A

i DAOAOGET T O Ai 1 OAET AOGEI T AAT OOA 3/ ##Qd j'' puoc
Document n0.6372/9 -10-2014 by the General Secretariat for Civil Protection
Legislative Decree 3881/58 O/ 1 1 AT A EI DOl OAT AT O x1 OEO6 ' ' »py

Joint circular no.BYE/35081/6 -4-1983 by the Ministries of Public Works and Agriculture
Circular n0.33/3147/12 -10-1998 by the Ministry of Infrastructure, Transport and Networks

Document n0.130938/2294/22 -5-2013 by the Directorate of Afforestation and Mountainous
Hydronomy of the Special Secretariat for Forests of the Ministry of the Environment and Energy

Document no.D17/81/4/F2,2,1/24 -5-2007 by the PECHODE Minister.

Document no. 160596/4511/30 -08-2017 by the Directorate of Forest Works and
Infrastructures of the Ministry of the Environment

Document n0.1348/140676/7 -11-2014 by the Directorate of Utilization of Land Reclamation
Works and Machinery of the Ministry of Rural Development and Food

Decision no.DAEE/OIK2287/22 -12-2016 by the Minister of Infrastructure and Transport (GG
4420/series 11/2016)

Document n0.1484/20 -02-2017 by the General Secretariat for Civil Protection
Document n0.4526/22 -06-2017 by the General Secretariat for Civil Protection
Document no.6748/09 -10-2017 by the General Secretariat for Civil Protection
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112.

113.

114.

115.

116.

117.
118.
119.
120.
121.
122.
123.

124,

125.

126.
127.

Ministerial Decision 7575/18 -10-2016 O/ DAOAOGET ¢ OACOI AGET 1 0 1 £ #EC
| OOET OEOEAO j#0/10q 1T &£ 11T AAl AOOEIT OEOEAO xEOQEEIT
onpof¢gnneg AT A | OOEAT A pon T £ , Ax oydkdtenpnh AO
Document n0.8332/21 -11-2016 by the General Secretariat for Civil Protection

Document n0.2110/17 -04-2013 by the General Secretariat for Civil Protection

Document n0.9032/14 -12-2016 by the General Secretariat for Civil Protection

LD 444/1970 O/ 1 OEA Al i bAOAT ARG 1T &£ OGEA 01 O I OOET OEO
the Security Forces (GG 39/series 1/12014)

Document no. 252145/0026/1 -7-2014 by the General Accounting Office

Ministerial Decision 57654/23 -5-2017 02 Ac Ol AGET T 1 £ OPAAELAEA 1 PA
issues of the Central Electronic Public Procurement Registry (CEPPR) of the Ministry of Economy

AT A $AOGAT T PI AT O6 ' pxwpTOAOEAO ))Tc¢mpxqQ

PD 376/1988 O/ OCAT EOAOQEIT T 1 &£ OEA . AOGEI T Al #A1 O0A 1T £

1/1988)

Document nos.4927/5 -7-2016 and 6044/25 -8-2016 by the General Secretariat for Civil
Protection

Ministry of Health circular no. C1d/ G.P. 0ik.59565/4 -8-20151 1 O4 AEET ¢ I AAODOOAC
DOAT EA EAAI OE E1 OEA AOGAT O 1T &£ 1AOO0AT AEOAOOAOC
Legislative Decree 17/1971 O/ 1 Al AOCAT AU PI AT TEI ¢ DIl EAU86 |
Document n0.3854/10 -6-2015 by the General Secretariat for Civil Protection

Document no.2300/29 -3-2016 by the General Secretariat for Civil Protection

Decision n0.8149/16 -12-2014 by the General Secretariat for Civil Protection

Circular no. 10 Ref. No. 7207/7 -3-2017 of the Ministry of Interior

Document n0.17939/30 -5-2017 by the Ministry of Interior

Document nos.6776/5 -10-2015 and 7026/14 -10-2015 by the General Secretariat for Civil
Protection

Document no.D28/GP25803/1457/27 -3-2013 by the Ministry of Labour, Social Security and
Welfare

LD 57/1973 O2 ACAOAET ¢ OEA AAT BPOEIT 1T &£ O AEAT DOl OAAC
and abolition of the provisions governingd I O A @G W4d/series 1/1973)

Decision no.GDOP/0000811/EX2017/17 by the Ministry of Finance (GG 1972/series 11/2017)

Document n0.10466/DBP108/6 -3-2015 by the Directorate of Industrial Policy

4EA OAAIT A AATT x 1EOOO OEA OOAEAETI AAOOGS OI 1 AO A
measures as well as in addressing emergencies and managing consequences due to floods, according to
the provisions of document no. 7742 / £11-2017 by the General Secretariat for Civil Protectian
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Table 2.3: Stakeholders in the management of floods

Prevention / preparedness /

S/N | response stages pursuant to GSCP Stakeholders
document no. 7742/1.11.2017
Desian execution.and maintenance of YPEN, YPYMBinistry of Rural Development and
1 floo dg-]re;lief works’ Food (YPAAT), Decentralised Administration, OTA
Land Reclamation Organization (LRO)
Assessment and Management of Floot YPEN, SSW, Water Directorates, GSCP,
2 ) . - . )
Risks Decentralized Administration, Regions
YPEN, YPYME, Decentralized Administration,
Responsibilities of the design, Regions, Regional Sections (RS), OTA 1st Degree
3 assignment and execution of Forest Services/Decentralized Administration,
settlement, flood-relief, and Directorates of technical works/Region, Technical
maintenance works Services/Municipalities, Directorate for Flood
Relief & Land Reclamation Works (DAEE)/YPYME
Municipalities, Technical Services/OTA, Regions,
4 | Cleaning and policing of streams ELAS, Port Authorities, Directorate of Public
Assets/Ministry of Finance
. N YPEN/General Directorate for the Development &
Forest engineering in torrent )
Protection of Forests and Rural
management and flood defence and : .
5 . . . Environment/Directorate of Forestry and
anti-erosion works in forests and . .
Infrastructures, Forest Services/Decentralised
forestal areas o .
Administration
. . LRO, LLRO, GLRO, Regibirectorate of Utilization
Maintenance and Restoration of .
) . . of Land Reclamation Works and
6 | Functionality of Land Reclamation hi IDi f d d
Works Machinery/Directorate of Land Improvements an
Groundwater Resources/YPAAT
Inspection of good operation and Region/Directorate of Technical Works,
7 |T AET OAT AT AA T £ OE N . .
Municipalities/DEYA and Technical Services
network
8 | Irish crossing warning sign ELAS/Traffic Police
Mapping of thedistribution of the . .
9 |A1 O O0UBO O AA 1A Directorate of Emergency Planning &
o Response/GSCP
responsibilities
Inspection of good operation and SSW, YPYME, Egnatia Od®8, Regional
10 | maintenance of the rainwater network o
. Department of Komotini
at completed motorway sections
. The organisational units of Municipalities, Regions
Preparation/Preparedness of . . X
; o : and Decentralised Administrations that are
11 | Decentralized Administrations, . . .
. S involved in emergency response and managing the
Regions and Municipalities :
consequences of flooding
12 | Action Memoranda Dlrectorates o.f Civil Prt_)t(_ectlganeglon, Civil
Protection Offices/Municipalities
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S/IN

13

Prevention / preparedness /

response stages pursuant to GSCP
document no. 7742/1.11.2017

Memoranda of Cooperation with
private sector stakeholders

Stakeholders

Directorates of Civil Protection andDirectorates of
Engineering Works / Region, Civil Protection and
Engineering Works Offices/Municipalities

14

Public information on taking flood risk
self-protection measures

General Secretariat for Civil Protection (GSCP),
Directorate of Civil Protection/Decentralised
Administration, Directorates of Civil
Protection/Region, Departments of Civil
Protection/Regional Units, Civil Protection
Offices/Municipalities, volunteer organisations,
Directorates of Rural Economy/Region,
Directorates of RuralEconomy and Veterinary
Affairs/Regional Units

15

Forecasting of hazardous weather
phenomena- Increased preparedness
to address flood risks

National Meteorological Service (EMY)CPOC
SOCC with the transmission of a unique warning
signal to allstakeholders

16

Initial warning of flooding with
disastrous consequences

ELAS, Fire Brigade, and the Decentralised Civil
Protection Bodies

17

Stakeholder involvement in
immediate emergency response and
the immediate/short-term
management of theconsequences of
flooding

The organisational units of Municipalities, Regions
and Decentralised Administrations that are
involved in emergency response and managing the
consequences of flooding, ELAS, Traffic Police, ro
network operation and maintenance bodies, (road
network concession companies, etc.) Port
Authorities, Fire Brigade,EKAV National Health
Operations Centre (NHOC)/ Ministry of Health,
CDCP, National Center for Social Solidarity (NCSS
Public Health Directorates/Regional Units,
Coordinating Civil Protection Bodies

18

Searchrescue operations

Fire Brigade (FB), Port Authority- Hellenic Coastal
Guard (PAHCG), assist towards facilitating the
operations by: Units providing health services
(hospitals, health centres, clinics, etc.Erisis
Management Team (CMT)/ EKAV, Special
Department for Medical Disaster (SDMD),
competent organisational units of Municipalities,
Regions, those competent for the operation of the
water supply (Municipal Water Supply and
Sewerage CompampPEYA), those empetent for
the operation of power supply networks (DEDDIE,
ADMIE), those competent for natural gas
distribution networks (DEPA, DESFA), Special
Disaster Response Unit (EMAK), ELAS

19

Emergency response and managemer
of the consequences diooding

The organisational units of Municipalities, Regions
and Decentralised Administrations that are
involved in emergency response and managing the

I1-u
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S/IN

Prevention / preparedness /

response stages pursuant to GSCP
document no. 7742/1.11.2017

Stakeholders

consequences of flooding, National Health
Operations Centre (NHOC), National Center for
Social Solidarity (NCSS), Center for Disease Contr
and Prevention (CDCP), ELABational Institute of
Geology and Mineral Exploration (IGMEFB.,
EKAV,
Activation of the Memorandum of : .
20 Cooperation between IGME and GSCH GSCP, IGME/Immediate Intervention Team
. Utilities operation and maintenance bodies
CoIIaborauo_n between thg road (ADMIE SA, DEDDIE SA, water supply companies
21 | network maintenance bodies and the o : )
T . . telecommunications companies, etc.), ELAS/Traffic
utilities damage restoration bodies .
Police
22 Organised precautionary evacuation | Municipalities, Regions, Decentralised
of citizens due to floods Administration, ELAS, FB
CPOC/SOCC, Operations Centres of other
Request for contribution - availabilit stakeholders (ELAS, PAICG, NHOGKAV,
23 q Y | DEDDIE, HNDGS/NOC, SOCCIFB, etc.)
of resources o : X
Municipalities, Regions, Decentralised
Administration, GSCP
Declaration of a state of civil General Secretary for Civil Protection and by his
24 | protection emergency due to floods | authorization the Regional Governor or
Coordination of stakeholders Decentralised Administration Coordinator
Directorate of Emergency Planning & Response/
Pavment of expenses as part of Civil GSCP, State General Accounting Office (SGAO),
25 ymer P P Directorate of Local Government Finance/Ministry
Protection Actions . T .
of Interior, Hellenic Single Public Procurement
Authority (HSPPA), Region, Municipalities
Hiring of casual staff from the Local A & B Degree Local Government / Legal Entity
26 | Governments for floodrelated :
under Public Law
emergency response
3O0AOEAU O OEA Al
and Regions as part of the project
<Program for the prevention and Ministry of Interior/ Directorate of Local
27 : . .
response to damages and disasters | Government Finance & Development Policy
caused by natural disasters in the A &
B Degree Local Governments>
Directorate of Local Government Finance &
Development Policy/GSCRyrganisational Civil
Requisition of agency personnel for Protection units of Regions and Municipalities,
d gency pers centrally involved stakeholders (ELAS
28 | response to an urgent social need due
: Headquarters, FB Headquarters, RNCG
to a natural disaster .
Headquarters, National Centre for Emergency
Assistance-NCEA) Ministers, Regional Governors,
Prime Minister
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Prevention / preparedness /

S/N | response stages pursuant to GSCP Stakeholders
document no. 7742/1.11.2017

Ministry of Health, Local Governments, Water
supply companies, Public Health
Directorates/Regions

Measurestakento ensure the quality

29 of drinking water

Immediate mapping of affected area in
case of major disasters via the

30 | European Programme COPERNICUS
EMERGENCY MANAGEMENT SERV
Z MAPPING for response to flooding

Directorate of Emergency Planning and
Response/GSCP

CPCA/Regional Units, LCPCA/Municipalities, GSC
31 | Volunteer organisations Directorates of Civil Protection / Region, Civil
Protection Departments/Regional Units

. . . Municipalities, Regions, General Secretary for Civi
Financial assistance to affected : L ! . .
32 persons- welfare benefits Protection Ministry of Finance, Ministry of Interior,

YPYME

YPYME/General Secretariat of Infrastructures/
General Directorate of Natural Disaster Recovery
Demarcation offlood-affected areas (GDNDR), Ministry of Interior, Ministry of Finance,
granting of housing assistance Ministry of Economy and Development/ General
Secretariat of Industry/ Directorate of Industrial
Policy

33

Granting of compensation of damages
34 | to agricultural crops, livestock, and
fisheries

Hellenic Organisation of Agriculturalinsurances
(er3a(Q

GSCPDirectorate of Civil Protection /
Decentralised Administration, with the
participation of all stakeholders, Regions,
Municipalities

35 | Keeping of special disaster file

2.4 Relevant Community Directives

With the implementation of Floods Directive 2007/60/EC, the following community directives are
directly linked:

A Water Framework Directive 2000/60/EC.

A Council Regulation (EC) No. 2012/2002 of 11th November 2002 establishing the European Union
Solidarity Fund (EUSF).

A Council Decision 2001/792/EC of 23rd October 2001 establishing a Community mechanism to
facilitate reinforced cooperation in civil protection assistance interventions (Civil Protection
Mechanism).

A4EA #1111 EOOEIT60 AAOETT ET OEA AEOAOOAO DPOAOGAT O

-  pwdbt p



HELLENIC REPUBLIC
Hellenic Ministry of the Environment and Flood Risk Management Plan of the Thracian River Basin District (GR12)
Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

A Council Directive 96/61/EC of 24th September 1996 concerning integrated pollution prevention
and control (IPPC Directive).

A Directive 2010/75/EU (Industrial Emissions Directive-IED), on industrial emissions (integrated
pollution prevention and control).

A Council Directive 85/337/EEC of 27th June 1985 on the assessment of the effects of certain public
and private projects on the environment (EIA Directive).

A Council Directive 96/82/EC of 9th December 1996 on the control of majeaccident hazards
involving dangerous substances (SEVESO II), as extended with Directive 2003/105/EC.

A Directive 2001/42/EC of the European Parliament and of the Council of 27th June 2001 on the
assessment of the effects of certain plans and programmes on the environment (The SEA Directive).

A The Aarhus Convention and related Community legislatioregarding to public participation and
access to environmental information

Also, various EU policies and initiatives are related to the implementation of Directive 2007/60/EC and
the management of flood risks, such as:

A Green Infrastructure,

Biodiversity information,

Climate change adaptation,

Global Monitoring for Environment and Security (GMES),
Shared Environmental Information Systems (SEIS),

Directive 2007/2/EC of the European Parliament and of the Council of 14th March 2007
establishing an Infrastructure for Spatial Information in the European Community (INSPIRE
Directive)

> > > > >

2.5 Link with Directive 2000/60/EC

$EOAAOEOA ¢mnnnToen7T%# xAO OOAT OPT OAA ET O 1T AOETT AI
measures and procedures for the integrated protection and management of waters in compliance with
OEA DPOIT OEOGEIT O 1 £ $EOAAOE 0AewprkfurCampmunityedtion i the deddO O A A |
I £ xAOAO DPiIl1lEAUG T &£ OEA %001 PAAT 0AOI EAI AT O AT A
3199/2003 (GG 280/Series 1/9.12.2003), for the protection and management of waters), as amended
and in force.
The Ist Review of the Management Plan for th&hracian River basin district (GR12) (GG/series lI
4680/29.12.2017) has been developed and approved for the Thracian WD.
I AAT OAET ¢ O1 OElhksdetpeen thin 5D DAWADGO OGA 1 AET AAT AEEOGO
Directives 2000/60/EC and 2007/60.EC are:

A Improving efficiency of implementing the two Directives via:

- Presenting information to the public in one place.
- Crossreferencing of objectives to ensure mutual benefits realized.

- Coordinating consultations on the two Directives increases the opportunities for synergies to be
recognised.
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A Information exchange via:
- Collecting and sharing of data for the two Directives.
- Integration of data, which allows for easier identification of pressures on the water environment.

- Sharing data assists better understanding of the issues and potential solutions to identify
reductions in flood risk and improving the environment.

A Achieving common synergies and benefits having regard to the environmental objectives laid down
in Article 4 of Directive 2000/60/EC including:

- Improved integrated river basin management.
- ldentify areas where measures can meet the objectives of both Directives.

! AAT OAET ¢ O ! OOEATA ¢y T &£ *-% (0 opycgcT¥puvricgrTaepmnaol
measures are taken to coordinate the implementation of Directive 2007/60/EC with relevant provisions

of PD 51/2007 emphasizing on improving efficiency and inforration exchange and achieving common
synergiesconsidering the environmental objective that are stipulated in Article 4 of PD 51/2007.

In particular:

a) the development of the first flood hazard and flood risk maps and their subsequent reviews as

DOl OEAAA ET ! OOEAIT A v T &£ *-$ (08 opycgcTputrtcgTfepmaol
that the information contained therein is consistent with the relevant information that is submitted with

PD 51/2007. They are further coordinated with the revews that are provided in Article 5 (para. 2) of

PD 51/2007 and can be incorporated therein.

b) the flood risk management plans complement the management plans of the river basins, in
accordance to Article 10 (para. 6) of PD 51/2007.

c¢) the development of the first flood risk management plans and their subsequent reviews that are
provided in Article 6 are performed in coordination with the reviews of the management plans of the
river basins as provided in Article 10 (para. 3) of PD 52007 and can be incorporated therein.

Agq OEA AAQOEOA ETOT 1 OATATO T &£ Al OOAEAET T AAOO AAA
as amended and in force with IMD 177772/924, is coordinated according to the circumstance, with the
active involvement of all stakeholders in the context bimplementing Article 15 of PD 51/2007.
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3 FLOOD RISK MANAGEMENT PLAN

3.1 Whatis the Flood Risk Management Plan

The Flood Risk Management Plan (FRMP) is coordinated at the Water District level (river basin district)
for areas where potential significant flood risks exist or might be considered likely to occur in
accordance with the provisions of Article 7 of Directie 2007/60/EC. The Flood Risk Management Plan
establishes the objectives for the management of flood risks focusing on the reduction of potential
adverse consequences of flooding for human health, the environment, cultutaritage,and economic
activity, and, if considered appropriate, on nosstructural initiatives and/or on the reduction of the
likelihood of flooding.

Flood risk management plans should thereforeonsider the particular characteristics of the areas they
cover and provide for tailored solutions according to the needs and priorities of those areas, whilst
ensuring relevant coordination within river basin districts and promoting the achievement of
environmental objectives laid down in Directive 2000/60/EC for groundwater and surface water
bodies.

The Flood Risk Management Plan (FRMP) is at the same time the basic programming tool, but also the
Al 01 Oous O I AET OADPI OOCET C 1 AAEATEOI O1 OEA %58
This Flood Risk Management Plan is the plan of the g&ycle of implementation of Directive 2007/60/EC

at the WD of Thrace (GR12), except the Evros river basin, for which a Flood Risk Management Plan has
been developed according to the requirements of Directive 2007/60/EC.

3.2  Contents of Flood Risk Management Plan

The chapters that are included in this issue are summarised below:

Chapter 1 provides general information about the study the context in which this FRMP was
implemented, the information and studies that wereconsidered for the preparation of the FRMP and
details of the supervisory team and the study team.

Chapter 2 provides basic information in relation to Directive 2007/60/EC, its implementation in
Greece, the legislative and institutional framework for flood protection in the Greek state, the competent
authorities, the relevant Community Directives and the link baveen Directive 2007/60/EC and
Directive 2000/60/EC.

Chapter 3 gives a short description of the Flood Risk Management Plan, the Strategic Environmental
Impact Assessment and mentions the actions taken by the country for adaptation to climate change.
Chapter 4 details the natural and anthropogenic characteristics of the Thracian Water District.

Chapter 5 presents the key points of the Preliminary Flood Risk Assessment (PFRA). The Preliminary
Flood Risk Assessment consists of an account of floods which have occurred in the past, a selection of
significant floods, the areas of potential significant flood gk, the causes,and the mechanisms of
flooding.

Chapter 6 details the natural and anthropogenic characteristics of areas of potential significant flood
risk of the Thracian Water District.
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Chapters 7 and 8 describes the methodology used to prepare the Flood Hazard and Flood Risk Maps
and their respective findings.

Chapter 9 describes the main flood risk management issues and the flood risk management objectives.

Chapter 10 describes that actions that are currently being implemented and contribute to flood risk
management, the programme of flood risk management measures, an effectiveness versus cost
assessment of the measure and the synergies with Directive 2000/60/EC.

Chapter 11 presents the requirements of Directive 2007/60/EC for the public consultation procedure,
the consultation bodies, that actions that were implemented in the context of the consultation on the
FRMP and the SEIA and the outcome of the consultation.

Chapter 12 presents an Action Plan for the implementation of the FRMP, the procedure for monitoring
the implementation of the Programme of Measures, the preparation for thetReview of the FRMP and
the proposed institutional adjustments.

Chapter 13 describes the cooperation framework for the transboundary river basin of the Thracian WD.
Chapter 14 refers to the references used to prepare the issue of the Flood Risk Management Plan.
This text is accompanied by the detailed deliverables of the study, as follows:

Table 3.1: Detailed deliverables of Flood Risk Management Plan for the Thracian WD

DOCUMENT

1:
DOCUMENT
2:
DOCUMENT
3:
DOCUMENT
4:
DOCUMENT
5:
DOCUMENT
6:
DOCUMENT
7.
DOCUMENT
8:
DOCUMENT
9:
DOCUMENT
10:
DOCUMENT
11:
DOCUMENT
12:
DOCUMENT
13:

ANALYSIS OF AREA CHARACTERISTICS AND MECHANISMS OF FLOODING

RAINFALL CURVES

REPORT OF ONSITE INSPECTIONS TO POSITIONS THAT HAVE HAD SIGNIFI
FLOODS IN THE PAST BUT ARE NOT INCLUDED IN THE APSFR

FLOOD HYDROGRAPHS
FLOOD HAZARD MAPS

FLOOD HAZARD MARSIONTECHNICAL REPORT

FLOOD HAZARD MARSUMMARIZED TEXTS BASED ON EU SUBMISSION
REQUIREMENTS

FLOOD RISK MAPS

FLOOD RISK MARNONTECHNICAL REPORT

FLOOD RISK MARSUMMARIZED TEXTS BASED ON EU SUBMISSION
REQUIREMENTS

LIST OF COMPETENT AUTHORITIES
FLOOD RISK MANAGEMENT DRAFT

FLOOD RISK MANAGEMENT DRARNONTECHNICAL REPORT
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DOCUMENT REPORT ON THE EFFECTS OF CLIMATE CHANGE ON THE ASSESSMENT Al
14: MANAGEMENT OF FLOOD RISK

DOCUMENT
15:
DOCUMENT
16:
DOCUMENT
17:
DOCUMENT
18:
DOCUMENT
19:

CONSULTATION PROGRAM

STRATEGIC ENVIRONMENTAL IMPACT ASSESSMENT (SEIA)
CONSULTATION FINDINGS REPORT

FLOOD RISK MANAGEMENT PLAN

FLOOD RISK MANAGEMENT PLANONTECHNICAL REPORT

DOCUMENT FLOOD RISK MANAGEMENT PLABUMMARIZED TEXTS BASED ON EU
20: SUBMISSION REQUIREMENTS

The Flood RiskManagement Plan was put to public consultation, in order to be finalised and is approved

DOOOOAT O O OEA DPOI OEOEIT O AT A DPOTI AAAOOAO OAOD 1 ¢
amended and in force.

The Special Secretariat for Water of thMinistry of the Environment and Energy has created a special
designed websitdttp://floods.ypeka.gr which presents the actions and the progress of implementing

EU

Directive 2007/60/EC on the assessment and management of flood risks. In particular, it has

published all relevant information about Directive 2007/60/EC, on the progress of the actions
undertaken for its implementation in Greece and the progress on implementing the Flood Risk

- AT ACAT AT O o1 ATO OEOI OCET 60 OEA AT O1 6ous0O xAOAO A
Posted to the websitehttp://floods.ypeka.qgr is:

A
A

A
A

Information on the contents of Directive 2007/60/EC and the Flood Risk Management Plans

Information about the Preliminary Flood Risk Assessment (PFRA) and tligentification of areasof
Potential Significant Flood Risk (APSFR)

Information about the Flood Hazard Maps and Flood Risk Maps for APSFRs throughout the

The full documents of Directive 2007/60/EC and IMDH® p Y ¢ ¢ ¥ p v T ¢ ¥ svithwlich thet p 1t
Directive was transposed into Greek lawand JMD 177772/924/2017 (GG 2140 series Il) with
which it was amended

The course of implementation of the actions undertaken by the Special Secretariat for Water for
adoption of Directive 2007/60/EC

The methodologies and tools used for the assessment and management of flood risks
The time schedule and the ways of participating in the Public Consultation of the Flood Risk

- AT ACAT AT O o1l AT &I O Ail OEA Al 01 6OUGO xAOAO AEO

At the same time, details concerning the Flood Risk Management Plare also posted on the Water
Information System for Europe (WISE) website, as prescribed by the European Environment Agency
(http://cdr.eionet.europa.eu).
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3.3  Strategic Environmental Assessment
3.3.1  Methodology

The Strategic Environmental Assessment is a process for evaluating the environmental implications of
certain plans (a set of coordinated and scheduled objectives for policy implementation) and
programmes (an organised set of works in a specific sector) v Strategic Environmental Impact
Assessment (SEIA), consultations with stakeholders (competent authorities, social and economic
partners and the public), the consideration of the SEIA and the outcome of the consultation and lastly
decision making and infemation regarding the Approval Decision. In Greece, this procedure has been
enacted with JMD 107017/28.8.2006 (GG 1225/B/59-2006) which was amended by MD oik.
40238/2017, in the context of its harmonisation with Directive 2001/42/EC.

The Strategic Environmental Impact Assessment (SEIA) was prepared for the purpose of assessing the
environmental impacts of the Flood Risk Management Plan of the River Basin Districts.

The SEIA, during the preparation of the Management Plan, was composed pursuant to the specifications

I £ OEA #1171 O0AT OGET1T AT A OEA OANOEOAI AT OO T &£ *-3$ pmy
plans and programmes on the environment, in compliancewith the provisions of Directive
cnmpXtcTuw#d AT A $EOAAOEOA cmnmpTtc¥uw# T £ OEA %0OOT ¢
¢nmp O 1T OEA AOOAOGOI AT O T £ OGEA AEEAAOCO 1T £ AAOOAEI
AEA T AOGET ATTTcU OOAA xAO AAOGAA 11 OEA2003Hebruai 1T E 1
2006, Greening Regional Development Programmes Network, PROJECT RARIRNCED BY THE
EUROPEAN UNION, INTERREGIIIC, GRDP). It is noted that Greek law does npbgera specific
methodology for the drafting of the SEIA and is restricted to the indicative Table of Contents of the study.

The individual steps of the methodology that were followed in the SEIA of the Management Plans are
briefly presented below:
A Decoding of the Management Plan objectives and their correlation with the localational, and
international environmental protection framework.
A Analysis of the proposed Management Plan for the Water District as well as the alternatives that
have been taken into consideration.
A Short and essential description of the current state of the environment as well as any environmental
problems and pressures at Management Plan implementation level.
A Determination of the groups of actions and measures according to the objectives of the
Management Plan.

A Brief description of areas of environmental interest (biodiversity, population, human health, fauna
& flora, soil, water, air, climatic factors, material assets, cultural heritage, landscape, and their
interrelationship) and the determination of their relationship with the specific Management Plan.

A Identification of environmental objectives and indicators based on which the environment impacts
of the Management Plan are evaluated and those that are most relevant and important to the
Management Plan are selected.

A Evaluation of environmental impacts (most important) of the groups of actions and measures and
their characterisation in terms of type, intensity, time horizon,duration, and origin. All the
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environmental policy objectives, as defined at internationalEEuropean,and national level, should

be considered for a comprehensive assessment of the potential impacts. The environmental

objectives that are being considered during the Strategic Environmental Impact Assessment
concern general environmental objectives and guidelines and do not elaborate on specifioject
planning issues. In particular, during the assessment:

- The environmental parameters, based on Directive 2001/42 and theelevant national Joint
Ministerial Decision under ref. no. YPECHODE/EYPE/107017/68 mmt¢e | ' ' P9 qu X e 7
2006), monitoring objectives and indicators are identified in relation to the Plan in question,
which should be taken in account in the SEIA. These pameters include:

x  Water

x  Soil

x Air and climate

x Fauna,flora, and biodiversity

x Landscape and cultural heritage
x Population and health

- An initial assessment is made of the positive/negative impacts of specific key guidelines and
priorities in relation to the environmental objectives considered important for the Plan in
question. The process is done through a list of questions based on wither and to what extent
the set environmental objective and indicators are achieved.

- 4EA OECI EEZEAAT O Ei PAAOO £&EOI I OEA PI AT SO ODPAA
environmental objectives are measured (identified and recorded) and impact response
measures are proposed.

- Lastly, an assessment is made on the cumulative effects of the plan. Once the impacts of the plan
are assessed in their entirety, they are correlated with the current situation and the most
important cumulative/synergistic impacts are assessed and recorded

A Presentation of impact response measures for the preventionpitigation, and response of
environmental impacts
- Proposals for guidelines and measures for the preventiomitigation, and response to significant

adverse environmental impacts.

- Proposals for the monitoring system of the significant environmental impacts from the
implementation of the Plan.

A Proposal for an impact monitoring programme during the implementation of the Management Plan,
based on the important environmental indicators, which will be finally identified. The proposed
SEIA monitoring programme, will ensure that:

- The predictions of the environmental impact assessment (positive or negative) due to the
implementation of the Plan, were accurate

- The implementation of the Plan ultimately contributes towards achieving the environmental
objectives of the SEIA.

- The proposed impact response or prevention measures were positive, as expected.
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- If the environmental impacts are negative, whether these are within acceptable levels or
whether corrective measures are required.

A Presentation of a Draft Regulatory Act.
Yyl AAAEOEIT O OEA APbPOI OAI 1T &£ OEA - AT ACAI AT O o1l .
describes the manner by which the SEIA wereonsideredand the opinions that were expressed during
the consultations [Article 9(1b) (Directive 2001/42)].
Moreover, the summary statement justifies theeasons for approving the Management Plan by focusing
on environmental issues and in particular on other alternatives dealt with. The Ministry of the
Environment and Energy is required to ensure that the Flood Risk Management Plan and the

O006i i ACEDABROBOOAOA i AAA AOAEI AAT A Oi OEA AOOEI OEOE
consultations.

3.3.2 Alternative solutions

The alternative solutions that were examined consistedbf 3 scenarios including the do-nothing
scenario. The alternative solutions were examined and evaluated with the purpose of verifying the
extent by which the proposed Plan constitutes the best environmental solution.

The three (3) scenarios/alternatives that were considered include:
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A Scenario 1: Do nothing scenario

Based on this scenario, the Management Plan is riatplemented, and current regulations apply (as
already applicable or will be implemented in the future based on other relevant Plans), that directly or
indirectly concern the protection and management of the water environment.

Therefore, thedo-nothing scenario only includes existing actions and regulations that arise from the
Ei b1 Al AT OAQGET1T 1 &£ DPOI OEOETTO 1T &£ 1T OEAO Aiii Ol EOU
legislative framework not to mention relevant plans and programmes.
The existing provisions mainly concern the following:
- AT AOGAT o1 AT &£ O #EOEI 001 OAAGEIT O1T AAO OEA AI
- Watercourse demarcation
- Maintenance and cleaning of watercourses
- Determination of foreshore and coastal line
- Loss and compensation assessment mechanisms
- Crop production flood damage insurance
- #1 AETC 1 £ DOl AOAAOGS O1 1106 AT A OAOPI 1T OEAEI EQEA
- Actions to restore the functionality of drainage networks
- Actions to upgrade/restore mountain basins

This is more of a stegby-step approach to addressing floods withoutconsidering all the required
interventions and the requirements of Directive 2007/60/EC.

A Scenario 2: Implementation of Management Plan (Recommended)
Based on this proposed scenario, all the proposals of the Management Plan are implemented. The
proposed Plan includes technical and notechnical measures to mitigate the impacts caused by floods
to economic activities, settlements and technical infrastrucres while protecting the natural
watercourse.
The measures that fall under the proposed Plan are divided according to thiélars of action of the Flood
Risk Management they refer to and are divided into four groups: a) Prevention, b) Protection, c)
Preparedness, d) Recovery

A3AAT AOET oq )i Dl ARG DMBDEGAT o A KDAGOOAO
In the context of this scenario, it is proposed that the measures of the Flood Risk Management (FRM)
pillars of action are alternative adopted and of these only: a) Prevention, b) Preparedness, and c)
Recovery
This scenario includes measures for the prevention and mitigation, forecasting and early warning,
contingency plans as well as public information and preparedness. Lastly, measures are included for
individual, social and environmental recovery.

It is noted that the measures of the protection pillar, which are associated with structural interventions,

are not included.

7EOE OAEAOAT AA OI OEACOBAOARODGE 16& Al DABOADETEDTIED T
OEEO OAAT AOET 1 AU AA Ai T OEAAOAA AO OOOOOAOOOAIT EI
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are not understood to be structural (in the sense of implementing a project which requires construction
and operation).

Pursuant to the evaluation that was performed, it arose that scenario 2 was the best considering the
current situation in the area. It is a scenario that promotes comprehensive prevention, protection and
preparedness based on the provisions of Directive ZI¥/60/EC. It contributes to the environmental
functioning of the watercourses, the species and ecosystems that depend on these pursuant to the
provisions of Directive 2000/60/EC and generally complements the protection of the aquatic
environment. It also @ntributes to protecting biodiversity and the protected areas and promotes the
most rational planning of land uses.

The proposed Management Plan (scenario 2) adopts a more conservative and exploratory approach,
always driven by the achievement of the environmental objectives set out in Directives 2000/60/EC and
2007/60/EC for floods and its proper implementation, all the while seeking the need for social
consensusconsidering the current generalised economic and social situation in Greece. This approach
is deemed to be the most balanced solution froran environmental, developmental,and socioeconomic
standpoint.

3.3.3 Evaluation and assessment of effects

The evaluation of effects refers to the manner by which the plan will affect each of the environmental
objectives of the environmental parameters. Impacts may be direct or indirecsignificant, or not,
cumulative, synergistic, short, medium, or longerm, permanent, or temporary in the following sectors
as determined by Directive 2001/42/EC.

A biodiversity
flora and fauna
population
human health
soil and coastal zone
water

air

climatic factors
land uses
material assets
landscape

> By > > >y D> D>y D> P> D> D

cultural heritage
A interrelationship between the above factors
Some of these sectors are interrelated and have been jointly examined, such as:
A Diversity and FaunaFlora
A Population and Human Health
A Air and Climate factors
A Land uses and Material Assets
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Thecriteria that were used for the assessment at this level, include:

A The type of effect that is expected, i.e., if this is expected to have a positivegative, or neutral
effect.

The intensity of the effect, i.e., if it is a weak, moderate or significant effect.
The time horizon of the effect appearing, i.e., shartmedium, and longterm.
The causal mechanism of the effect, i.e., if it is direct or indirect.

> > > >

The cumulation and/or synergy with other effects of the plan, or with other environmental
problems in the area.

The identification of the environmental objectives and indicators based on which the Management

01 AT 60 AT GEOITT1 AT OA1 AEEAAOO xAOA AOGOGAOOGAA EO A i
national policies, European Directives and Conventions, whiccontribute to the formulation of

AT GEOT 11 AT OAl DOT OAAOGEIT 1T AEAAOEOAO OEAO AOA AOGOA
The environmental parameters and objectives were subsequently associated to the Plan via appropriate
guiding questions which were used to evaluate and assess the environmental effects of the Plan. This
association is presented in the following table:

Table 3.2: Guiding questions to link the FRMP with environmental

environmental objectives

Environmental

Environmental objective

parameters and

Guiding questions

parameter

Population,
human health

a. Improvement of quality of life of
the population

b. Mitigate exposure to
environmental risk

c. Improvement of human health
with upgraded air quality

Can the Plan:

Upgrade air quality?
Limit flood -related deaths?

Biodiversity,
fauna,and flora

a. The protection, conservation
and management of biodiversity
and the prevention of ecosystem
loss.

b. The prevention of damage to
flora and fauna, naturalhabitats,
and endangered species.

Include actions/interventions that

will lead to the loss of ecosystems anc
flora and fauna species?

Include actions/interventions that

will affect protected areas?

Soil- Coastal zone

a. Reduction of soil pollution and
the preservation of soil quantity
and quality.

Maintain and/or improve soil quality,
its quantity and function, by
protecting valuable soil resources
such as arable land and rich soils?
Reduction of soil pollution via the
reduction of production and/or the
appropriate management of waste?
Prevent the negative effects on the
coastal zone
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Environmental Guiding questions

Environmental objective

parameter Can the Plan:

a. The reduction of water pollution | Protect the water environment from

(maintaining and improving the pollution, by improving the quality of
Water quality of groundwater, aquatic, surface and ground water and the
and surface water) aguatic environment?
b. The protection and increase of | Change consumption and water
water reserves reserves?
a. Mitigation of the effects of
climate change by reducin . .
ge by o g Contribute to the reduction of
. . greenhouse gas emissions
Air - Climate greenhouse gases?

b. Mitigation of the effects of
climate change by energy
efficiency and increase in the use
of RES.

change- Energy Promote energy efficiency and the use

of RES?

Protect material assets, e.g.,
a. Minimize the negative effects of | settlements?

Material assets- . : . .
the proposed interventions on the | Restrict the development of activities

?:::\;;g;t value of real estate in the wider in areas of potentially high flood risk
intervention area. (APSFR)?
Influence transport?
a. The minimization of the
negative effects on the natural, Prevent the negative effects on the
aesthetic,and cultural character of | protected landscapes?
Landscape o
the landscape, especially in cases| Change the naturalgultural, and
of increased protection and aesthetic character of the landscape?
sensitivity.

a. Conservation and protection of
historic buildings, archaeological
sites,and other areas of cultural
interest (loss prevention).

Cultural heritage Protect items of cultural interest?

The impact assessment was carried out in similar intervention groups (7 groups of measures in this
case), which refer to an organized set of actions, designed to complement one another and lead to the
achievement of specific and often measurable objectives.

The FRMP of the Eastern Macedonia WD consists of a total of 28 measures to achieve the general,
country-level Flood Risk Management objectives. The general objective concern:

A Flood mitigation
A Reduction of the possibility of flooding
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A
A

Enhance preparedness for response tiboods
Improvement of postdisaster recovery mechanisms

Measures are divided into typesdepending on their content. The following types of measures are
specifically divided:

A
A

A
A

A

Legislative / Administrative regulations: Concern administrative regulation decisions.

Measures of a financial nature: Concern measures and interventions for better determination of
flood-related damage as well as financial tools for the management of flooelated effects.
Education/information measures: Concern educational, information and awareness actions.

Non-structural interventions: Concern regulatory provisions (e.g., land use inspection, zone
determination) and non-structural works (such as earlywarning systems).

Acquisition, supplementation, and improvement of information. Concerns the
creation/supplementation of databases, supplementation of field data, primarily infrastructure and
watercourse geometry surveys.

Environmental measures (green infrastructure): Concerns measures and interventions for the
protection of environmentally sensitive areas.

Technical Flood Protection Measures: Concerns structural flood protection works and studies for
their implementation.

The impact assessment was made on each of the seven (7) measures described above.

As it arises from theimpact assessment, no adverse environmental impacts of a strategic nature are
expected in any sector of the environment from the implementation of the proposed Plan. The Plan will
mainly have significant positive effects on the environmental parameters iguestion. Any negative
effects that were identified are related to the construction of projects; however, they are not strategic in
nature and can be fully responded to with the appropriate measures in the preparation phase of the
DOl EAAOOGE QAOPAAOGEOA %) ! O

In particular,

A

A

With respect to the first category of measures, positive mediustong term effects are identified for
the land usematerial assetstransport parameter,

The second category of measures, mainly presents positive, shoetm effects for the land use
material assetstransport parameter,

For the third category of measures, the effects are particularly positive for water and land use
material assetstransport parameter at medium-term level, and slightly positive for biodiversity-
flora-fauna,

With respect to the fourth category of measures, the effects are positive for biodiversifiora-fauna
and population-health, moderately positive at a mediurdong-term level for water and land use
material assetstransport and slightly positive for climate at a longterm level,

With respect to the fifth category of measures, no effects are identified since the measures are not
related to specific environmental parameters,

With respect to the sixth category of measures, the effects are particularly positive for biodiversity
flora-fauna, water and the mediurAlong-term level for landscape and moderately positive,
medium-term effects for soilcoastal zone and material assetsland use- transport,
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A With respect to the seventh category of measures, if the parameter for air, climatic facteesergy
is excluded where the effects are neutral, all the other parameters present particularly positive
effects in the long term and slightly negative effects ithe short term.

With respect to the transboundary consequences, Nestos has a length of 243km; 130km are in Greece
and the rest are on Bulgarian soil. It originates from the Rila mountains and flows into the Thracian Sea
next to Thasos. It has 50 tributaries, the largestfavhich is Dospat. Dospat originates in Bulgaria and
flows southeastuntil the Dospat dam, where it divertssouthwest and continues south to Nestos. On
Greek territory, Thisavros, Platanovrysi and Temenos are the most significant dams that interrupt the
natural flow. Given that the portion of Nestos river that runs in Greece is at the end of the river, no
transboundary consequences are anticipated between Greece and neighbouring countries.

3.3.4 Proposed response measures

From the FRMP implementation impact assessment procedure it arises that the Plan wilhinly have
significant positive effects on the environmental parameters in question. For the parameters with
potentially adverse effects, appropriate impact response measures are proposed.

In particular, a significantly positive effect is anticipated orpopulation and healthCE OAT OEAO OEA
forecasts significantly support civil protection and businesses from the effects of flooding while
promoting prevention via appropriate actions and the early warning of flooding. Adverse effects of a
strategic nature have not beeridentified; thus additional, specific response measures have not been
proposed.

Moreover, in the long term and at a strategic level, the Plan will have a positive effect on the protection

of transport infrastructures and elements of cultural heritagelose to the works and the areas that are

ET Al OAAA ET OEA &I TT A DOl OAAGETIT AOAAOG OET AA EO E
of floods in these areas. Any negative effects during the construction works are not of strategic
importance, they are fully reversible and can be responded to with the appropriate measureas the

DOAPAOAOGEIT PDPEAOA T £ OEA DPOT EAAOOS OAOPAAOEOA %) !
2A0DPT T OA T AAOGOGOAOG AOA 11 O O kivéepayheh thaEth©chdddetdristidsEAA A O

of the landscape, particularly the rural landscape and the urban landscape, are protected with the flood
prevention and flood defence measures taken. Any negative effects during the construction works are

not of strategic importance, they are fully reversible and can be responded to with the appropriate

i AAOOOAOG ET OEA POAPAOAOEIT DPEAOGA 1T &£ OEA pPOI EAAOO
With respect to biodiversity sector, and especially the protection and conservation of ecosystems and

the flora and fauna species, the projections of the Plan are in the positive direction as specific actions

are foreseen for the protection of biodiversity (e.g., riparian vegetationonservation and management
interventions), special regulation for restoration works of good ecological potential in HMWB) and also
measures to deal with floods (e.g., flood defence works) as well as training and informationiacts have

an indirect positive effect on the protection of the ecosystems and species. Nevertheless, adverse effects
AOA AobAAOGAA ET OAI AGET1T O AET AEOAOOEOU &EOI i OEA
of the works should therefore be tloroughly reviewed in the final planning phase where the full and

detailed Environmental Impact Assessment is provided foconsidering all necessary measures to

address the adverse effects. Furthermore, during the environmental licensing process, the pr@ed O
respective Management Body must ensure compliance with the measures, terms and restrictions that
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will be imposed in relation to biodiversity via the necessary and adequate financial resources as well as
the appropriate human resources.

With respect to thewater resourcessector, the impact of Plan is also positive on a strategic level. The
actions that it encompasses concern works and studies/guidelines that promote the protection of the

quality of surface and groundwater bodies and the marine environment while reducindné risk of water

pollution resulting from a flooding. In addition, the awareness and information actions indirectly impact

the protection and rational management of water resources. Potential adverse effects are expediean

OEA AT 1 OOOOAOEIT 1T &/ OEA 01 AT 60 POT BT OAA x1 OEO8 4E
in the final planning phase where the full and detailed Environmental Impact Assessment is provided

for considering all necessary measures to address the adverse effects. Furthermore, during the

AT GEOIT T1 AT OA1T 1 EAAT OET ¢ DOI AAOOh OEA DOI EAAOGEO OF
with the measures, terms and restrictions that will be imposed in relation to iodiversity via the
necessary and dequate financial resources as well as the appropriate human resources.

With respect to the impacts of the Plan ogoil and coastal zonérom a strategic perspective, these are
expected to be positive given that the preservation and protection of soil and soil resources quality is
enhanced through the promotion of good agricultural practices, the restriction of surface infiltration,

the protection of the coastline and the coastal zone of APSFR, etc. Potential adverse effects are expected

from the construction phase of the proposed measures. In this case the impact of the woskeuld also

be reviewed in the final planning phase where the full and detailed Environmental Impact Assessment

is provided for considering all necessary measures to address the adverse effects. Furthermore, during

OEA AT OEOT T 1 Al OAI 1 EAAT OET ¢ DOI AAOGOh OEA DOl EAA
compliance with the measures, terms and restrictions that will be imposed in relation toibdiversity

via the necessary and adequate financial resources as well as the appropriate human resources.

In the land use and material assesector, the proposed actions of the FRMP are positive from a strategic
standpoint because in the long term they will lead to better protection and management of the land uses
against flood risks and the value of the material assets will increase.

3.3.5 Follow up

Lastly, this study proposedndicators and a monitoring framework  which will help in evaluating the
results and impacts of the implementation of the FRMP.

The indicators were chosen based on the evaluation results of the FRMP and concern specific
environmental parameters that are expected to be affected, in particular:

A Land use

A Population-health
A Water

A Biodiversity

A Climate change

Consideringthe presentation of the impact assessment, it is proposed that the indicators are recorded
at an interim and at a final phase, i.e., 2018 and 2020, and their changes are correlated with the
implementation process of the Plan. Finally, a detailed assessntesf the changes of the proposed
indicators is proposed for 2018 for the purpose of taking corrective actions or not. This time limit is
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sufficient time is given in case corrective actions are required.

3.4 Climate Change

In the context of the national strategy for climate change adaptation, the following actions have been
implemented:

National programme for climate change

The last official inventory of national greenhouse gas emissions prior to the preparation of the national
allocation plan and its submission to the European Commission for the period 19902004 was
submitted to the European Commission and the Secretariadf the United Nations Framework
Convention on Climate Change in February 2006.

Pursuant to decision 2002/358/EC concerning the approval, on behalf of the European Community, of
the Kyoto Protocol, Greece is committed to limiting the increase of greenhouse gas emissions during the
period 2008-2012 to 25% compared to the base year enssons.

The 2nd National Programme for Climate Change was prepared and adopted in 2002 (Water Body
Programme (WBP) 5/27-2-2003) which aimed at identifying a set of additional policies and measures
to reduce greenhouse gas emissions in order for Greece to meet tngional obligations arising from
the implementation of the Kyoto Protocol,namely, to reduce the increase in total greenhouse gas
emissions to 25% compared to the base year emissions.

The 2d National Programme aims at meeting the Kyoto target for the country with the implementation

on mainly domestic policies and measures to reduce greenhouse gas emissions, without ruling out the

OOA 1T &£ GEA 001 01 AT 1860 A& A o@ETAdidplemdniatioriol tke€eipdlicies &Bd A A AT |
measures is progressing quite satisfactorily and updated quantitative assessments on the

Ei b1 Al AT OAGET 1T DOl AAOO AOA CEOAT ET AiT OE OEA 10E
Progress Report upto 2005 on the Kyoto targets, which have been submitted to the Secretariat of the
Convention on Climate Change.

National Strategy for Climate Change Adaptation (NSCCA)

In December 2014, the Ministry of Environment, Energy and Climate Change (now the Ministry of
Environment and Energy/YPEN), the Institute for Biomedical Research of the Academy of Athens and
the Bank of Greece (BoG) signed a memorandum of cooperation, whamong other things concerned

the composition of the National Strategy for Climate Change Adaptation (NSCCA) text. The National
Strategy for Climate Change Adaptation was issued in 2016 and set out the general objectives, guidelines
and means for implemeting a modern, effective and developmental adaptation strategy within the
framework set out in the United Nations Framework Convention on Climate Change, the European
Directives and international experience and aspires to act as the lever for mobilizingetpotential of the
Greek state, economy and society as a whole to address the effects of climate change in the coming years.

The primary purpose of the NSCCA is to contribute towards strengthening of the country's tolerance to
the effects of climate change and to lay the foundations so that decisions are made on the basis of correct
information and for the long-term by addressing the risks and taking advantage of the opportunities
that emerge from climate change. The main objectives of the NSCCA are:
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A The improvement of the decisioamaking process by acquiring more accurate adaptaticrelated
information and scientific data,

A To promote the development and implementation of regional/local action plans in compliance with
national strategy,

A To promote adaptation actions and policies in all sectors focusing on the most vulnerable,
A To create a monitoring and assessment mechanism of the adaptation actions and policies, and
A To inform and raise public awareness.

The next stage envisages the preparation of the Regional Climate Change Adaptation Plan (RCCAP),
which, based on the climatic conditions and the vulnerability of each region, will precisely set out the
policy areas and the geographical units of priority fo taking measures while elaborating on these
measures, as well as the financial means for the implementation of the measures, the implementing
bodies, the stakeholders, etcArticles 42-45 of Law 4414/2016 (series |, 149) established the
procedures for the preparation and approval of the NSCCA and the RCCAP, their revision/amendment
procedures and their minimum contents. In addition, the 1st NSCCA wapproved, and the National
Council for Climate Change Adaptation was established. The Regional Climate Change Adaptation Plans
(RCCAPs) are prepared pursuant to Ministerial Decision 11258/2017 (GG/Series 11/873) on the
specialisation of the content.

The NSCCA is directly related with the Plan in question since it constitutes a policy framework for
addressing the impacts of climate change and with respect to the issue of floods, it shows significant
synergy as it promotes adaptation policies and guidiles for the prevention and management of climate
change risks, such as floods.

Given that the water resources sector is one of the most critical in terms of the adaptation policy, given
that climate change is already causing significant changes in the quality, quantity and thus the
availability of water resources, indirectly affectirg other important sectors (e.g., agriculture, hydro
power generation, industry, health and sanitation) (WWF, 201%) addressing and managing water risks
that are exacerbated by climate change (floods, drought) are core parameter in the formulation of the
policy for adaptation in the water sector, in combination with the sustainable management of water
resources (WaterFramework Directive - 2000/60/EC).

INational Centre for Cultural and Professional Applications (EKePEK) Panteio University, General Confederation
I £ ' OAARAE 71 OEAOORh OEA 4AAETEAAl #EAI AAO 1T &£ ' OAAAAR
" OAAAAG 3AEAT OEZAEA 00IADT 008 ! OEAT O6g / AOI AAO ¢

-  pw&st p

77



HELLENIC REPUBLIC
Hellenic Ministry of the Environment and Flood Risk Management Plan of the Thracian River Basin District (GR12)
Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

Greek National Action Plan for Combating Desertification

Desertification, as defined by the UN Conference on Environment and Development (1992) is defined as
land degradation in arid, semiarid, and dry subhumid areas resulting from various factors, including
climatic variations and human activities. The term dsertification should not be confused with the
creation of deserts. Desertification is the process by which productive land degrades and gradually
becomes inhospitable to growing vegetation, thus creating areas of bare land with the appearance of
parent rock on the surface.

The United Nations Convention to Combat Desertification was ratified by the Hellenic Parliament in
1997, it became state law (Law 2468/97) and lead to the incorporation of the National Committee for
Combating Desertification (NCCD). The NCCD was taskedhadrafting and preparing the Greek Action
Plan for Combating Desertification, which the Greek government accepted with IMD 99605/3719 (GG
974/B/27 -07-2001). This Action Plan provides a detailed account of the factors and processes that
cause desetrtificatian in Greece and proposes a coherent framework of measures to prevent and address
this phenomenon. In summary, the maiiillars of the Action Program to Combat Desertification include:

A The protection of forests from fires and catastrophic deforestation, as well as the timely restoration
of fire-damaged forest vegetation.

A The protection of water resources from overconsumption and pollution. Particular emphasis is
placed on the agricultural sector with provision for the implementation of irrigated agriculture only
in cases of guaranteed sustainable water resources, while maahizing irrigation systems and
consideringthe needs for preventing soil salinity.

A The protection of agricultural lands and pastures from intensive grazing bgonsidering the limits
of their bioavailability and the provision for the practicing agriculture only on slopes of a smaller
degree. Also, the protection of farms and forest areas from pressures for construction, industrial
and tourist use, as well as the review ofhie agricultural and livestock subsidy scheme when
sustainable development is not guaranteed.

A Research support, exchange of information and education, and the organisation of monitoring
mechanisms by selecting appropriate indicators.

The specific actions that are established for each category, among others, include:
A For agriculture:
- Identification of the land-inclusion criteria in sustainable agriculture
- Take measures to reduce depletion and increase groundwater storage

- Implementation of irrigation systems that reduce the risk of secondary soil salinity and
infiltration of sea water in groundwater aquifers

- Establish incentives for the implementation of sustainable agricultural practices
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A For aquatic resources:

Strengthen coordination of national water resources management and expedite the adoption of
necessary institutional measures

Preparation of water adequacy studies in the threatened areas at the Prefecture level
Protection of land and vegetation in the river basins

Promote practices for recycling and reusing irrigation water
Implementation of integrated irrigation water management systems.
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4 BRIEF PRESENTATION OF THE THRACIAN WATER
DISTRICT

4.1 Natural Characteristics
4,1.1 Determination of River Basins

Further to decision 706/16-7-2010 (GG/Series 11/1383/02.09.2010 & GG/Series 11/1572/28.09.2010)

Au OEA . ACEITAl #1111 EOCOAA 11T 7A0A0 OiI1T OEA AAOGAC
APPT ETOI AT O T &£ ATT PAOAT O 2ACEIT T O &£ O OEAEO |1 Al ACA
of the National Committee on Water of the LRBMPs, fortysix (46) river basins were identified, which

belong to fourteen (14) River Basin Districts (with correspond to the Water Districts term of Article 3

of PD 51/2007).

I O CbhasivAndzans the area of land from which all surface ruaff (rainfall and/or snow melt) flows
through a hydrographic network (a sequence of streams, torrents, rivers and, possibly, lakes) into the
sea at a single river mouthestuary, or delta.

The Thracian WD consists of five (5) basins, of which two are transboundary basins, namely Nestos and
Evros rivers. Greece shares these basins with Bulgaria (Nestos) and with Bulgaria and Turkey (Evros).

The code and area of each basin is presented in the following table:
Table 4.1: River Basins of Thracian Water District

Basin Code Name of Basin ‘ I OAA j
GR1207 NESTOS 2975.5
GR1208 PIGIS XANTHISXIROPOTAMOS 1662.6
GR1209 PIGIS KOMOTINHLOUTRA EVROS| 1958.3
GR1210 EVROS 4 080.8
GR1242 THASOS SAMOTHRAKI 562.8

TUVITA?_CI:EIQN TOTAL NUMBER OF THRACIAN 11 240

DISTRICT WATER DISTRICTS

The largest portion of the Nestos river basin is occupied by the sthmsin bearing the same name which
is on Greek territory. It also occupies two smaller local subasins on either side of the Nestos
tributaries. The Xanthi- Xirorema stream basin consists mainly of the subasins of the Kosynthos and
Kompsatos rivers, the subbasin of the Vistonida lagoon and the coastal traitional water bodies that
surround the latter. The Komoting Loutra Evros stream comprises of the Lissos (or Filiouri) river basin
and the Vosvozi river basin, which also includes the significant Lake Ismarida (Mitrikou). The Evros
river basin comprises of the upper portion of the wider basin of the Evros river which is located on
Greek territory and some smaller watercourses to theaithwest of the Evros basin (Loutro torrent, Irini
stream, Arapis stream). The RB comprises of stimsins from another two transboundary river,
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tributaries of Evros river, namely Arda river in the area of Orestiada and Erythropotamos river in the
area ofDidymoteicho. The Thasos Samothrace RB consists of the smaller stimsins of the islands of
Thrace and Samothrace.

4.1.2 Morphology and climate

The Thracian River Basin District spans 1240 kmz2, of which 563 kn? belong to the islands of Thrace
and Samothrace. The WD border is defined to the north by the GreBkilgarian border line and the

watershed of the NestosOhiro basins, to the east by the Greekurkish border line until the Ainos Gulf,

to the west by the wdershed of the NestosOhiro, NestosStrymonas basins, NestosNea Karvali stream

and the watershed of the coastal streams of Chrysoupoli up to Kavala Gulf.

In its majority (49.77%), the Thracian WD consists of flatlands. In general, elevations are distributed as
follows: 21.89% of the WD area has an elevation above 600m, 30.15% between 200 and 600m, and
49.77% has an elevation below 200m. The Thracian WD gnod inclinations are: 44.78% of the WD area
has a flat terrain with inclination of 0-5%; 13.33%o0f the WD area has a wavy terrain with inclination of
5-10%; 27.88% of the WD area has a hilly terrain with inclination of 1€80%, and 15.82% of the WD
area hasaninclined terrain with inclination of >30%.

In relation to the morphology of each RB:

A Nestos Basin: Located to the west of the WD and is divided by Dospat river and Nestos river, which
originates from the springs of Mount Rila in Bulgaria between thdimou, and Rhodope Mountain
ranges and flows into the Thracian Sea forming the Nestos delta.

A Xanthi - Xirorema stream basin: The main rivers of this basin are Kosynthos (or Xanthi stream),
Kompsatos (or Xiropotamo stream), Trayos (or Aspropotamos stream). The rivers flow south of
Lake Vistonida. A number of lagoons (Kessani, Lafrouda, Lafri) are located to the west of the lake
and the Porto Lagos lagoon is located to the southeast.

A Komotini -Loutra Evros stream basin: Vosvozis (or Bosbos. Or Komotini stream) and Filiouris
(Fyliris or Lissos) are the main rivers of this basin. Vosvozis flows into natural Lake Ismarida.

A The Evros basin: Evros river which originates from Mount Rila in Bulgaria pours into this basin
and flows into the Thracian Sea. Arda river and Erythropotamos are significant tributaries of Evros
river.

A Thasos - Samothrace basin: Thasos has an almost circulaoutline, while its coast run for 115 km.
It has a smooth terrain, especially on the western coast and a quite steep mountain1@6 m).
Thasos does not have permanent watercourses; only the western part has torrents, such as
Dipotamos, Platanorema, Lakkos Marion, etc. Samothrace is oval shaped with a maximum length of
approximately 20 km and width of 12 km, while its coast runs fob9 km. It has a mountainous
terrain with steep beaches at the southern part of the island (maximum height 390 m).
Xiropotamos stream and Vatos stream at the southern part of the island are its main permanent
watercourses.

With respect to the climate in the region, this is described as moderate ranging between a
Mediterranean and central European climate. In other words, it is a transitional climate. The distribution
of the annual rainfall maintains the Mediterraneartype of climate in that the dry period coincides with
the warm period. Rain has a longer duration and there are cloudy skies for a number of days. Frost is
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common as is the appearance of snow in the mountain regions. The further away we move from the
coast, the continental climate is more intense. Rainfall is greater in the mountain regions compared to
the flatlands. December is the wettest month and Auguss the driest month for both areas. In general,
the wettest six-month period for both areas is from October to March which marks a 63% rainfall in the
flatlands and 62.5% in the mountain region. The dry period is the simonth period from April to
September It is observed that:

A There is an absence of cold and wet months at sea level and at the island part, allowing the
Mediterranean climate to prevail. Annual rainfall on the coast and island part of the region ranges
between 500 and 600mm.

A The centratEuropean climate prevails in the flatland regions and annual rainfall ranges between
600 and 1000mm.

A At higher altitudes however, there are no dry months, the mountain (or highland) climatprevails,
and annual rainfall exceeds D00 mm.

A high temperature range and low temperatures in winter are observed in all cases.
4.1.3  Geology - Hydrogeology

In terms of geological conditions, the Thracian Water Districts comprises of pestipine formations of
Quaternary and Neogene sediments in the lolying areas; Tertiary sediments; CircurfRhodope Belt
metasedimentary rocks (appearing superficially in the Adxandroupoli and Evros region) and
metamorphic and igneous rocks which geotectonically belong to the Rhodope massif. More specifically,
the low-lying area of the Thracian Water District is covered by Quaternary sediments. These are newer
torrent and river deposits that cover the Tertiary deposits. At the torrent estuaries in the valley and at
the base of the Rhodope massif there are parallel coarse cone deposits are continuously formed. At the
eastern part of the district Holocene deposits comprising of sah gravel and clay are found in the Evros
Delta and the riparian area. At the western part of the Thracian WD, alluvial facupiesa large area of
the Nestos Delta and the central part of the Xantt{omotini basin. The Pleistocene deposits cover a
smallarea along the mountain foothills as lateral ridges and micro torrent deposition materials that flow
directly onto the foothills. In the Arda river area there are Pleistocene terrestrial deposits which is made
up of loose gravel, sandglay, and silt. Neogene sediments are found in the Nestos basin and in the
Komotini region. The Pliocene formations are made up of gravel and sand of terrestrial (river torrents)
or lake origin, with the finest materials covering the above horizons. During thEertiary period (Eocene
Oligocene) sedimentary basins are formed such as the basins of Orestiada, Alexandroupoli and Xanthi
Komotini. The Tertiary period also experienced volcanic activity and saw the creation of volcano
sedimentary formations which are mainly distributed in two large area, namely in the area between
Dipotamos -Kalotychos and the area of Alexandroupoli. The mountain areas comprise afystalline
schistswhich are built by formations of the Rhodope massif. The Rhodope massif is divided into two
tectonic units, the lower Paggeo unit and the upper Sidironero unit which is being pushed toward the
Paggeo unit. The geotectonic appreciation extends to the entire Rhodope massif resulting in its sub
divided into western, central, and eastern. Central Rhodope lacks carbonate®rmations, and its
structure continues with a second marbleamphibolite series. The subdivision of the eastern massif is
similar to that of the central massif, with the difference that there are no marblamphibolites, while a
second and older gneration of ultrabasic rocks is identified with penetrations of igneous rocks that are
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fused with the surrounding rocks. Finally, western Rhodope is characterised by the appearance of the
following lithologic units: a) gneisses, b) lithologic alternations, and ¢) marbles with a total thickness of
about 4 km.

In the wider Thracian WD, three types of aquifer systems are being developed, the first in the
Quaternary,Neogeneand Tertiary deposits (granular system), the second in the soluble marbles (karst
system) and the third inmetamorphic,igneous,and volcanic rocks which form tectonic structuresfault
system). The granular aquifer develops mainly in Quaternary and Tertiarformations and is usually
characterized by a phreatic surface aquifer and one or more overlapping deeper aquifers, which are
under pressure or partially under pressure. In the case of granular formations, phreatic aquifers and
under pressure aquifers are considered to & one. These systems are fed by rainfall, surface water
runoffs and lateral groundwater flows from the surrounding rocks. A karst aquifer is mainly developed
withi n marble and limestone formation, primarily in the mountainous western regions of the Thracian
WD. They are fed almost exclusively by meteoric precipitation and only in the case of the Lekani
Mountains karst system has the tweway communication of the kars$ aquifer with Nestos river been
established. The discharge mainly takes place via the karst springs. Fractured aquifen® mainly
developed in metamorphic,jgneous,and volcanic rocks. Igneous or metamorphic rocks have the lowest
porosity, however, in the Thracian WD the intense tectonic conditions create secondary porosity which
allows for the existence of a groundwater aquifer usually of local importance and low capacity. More
favourable aquifer conditions are developed with the local presence of marldewhich, however, are
spread across a small surface area. The volcanic rocks in the region are generally characterised by
negligible permeability, but the intense tectonic stress that is expressed with a large network of
discontinuities and fractures resuts in the development of a local aquifer.
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4.1.4  Groundwater Bodies (GWB)

In the context of the ¥t Review of the RBMP of the Thracian WD, a total of fifteen (18) GWBs were
identified:
Table 4.2: Groundwater Bodies of the Thracian WD

Name of groundwater body: bG(:gunc(:jc\:\éager

1 DELTA NESTOS GR1200060
2 OROI LEKANIS GR1200070
3 POTAMOI STAVROUPOLIS '"2PCTETIWI
4 XANTHI- KOMOTINI GR1200050
5 FILIOURI GR1200040
6 DROSINIO GR120B100
7 MARONIA GR1200110
8 RHODOPE GR1200120
9 ORESTIADA GR12BT010
10 PARAEMVRIA REGIONEVROS DELTA GR120T020
11 MAKRI GR1200030
12 ALEXANDROUPOLI GR1200130
13 EVROS GR1200140
14 SOUFLI DIDIMOTIHO GR12BT150
15 THASSOS GR1200080
16 THASSOSPRINOS GR1200160
17 SAMOTHRAKI GR1200170
18 SAMOTHRAK} XIROPOTAMOS GR1200180

4.1.5 Surface water bodies

In the context of the ®t Review of the River Basin Management Plan (RBMP) of the Thracian WD, a total
of ninety (199) surface water bodies (SWBs) were identified. Of these, 176 are river water bodies
(RWBS), 5 are HMWB rivergeservoirs, 1 is a HMWB lakeeservoir, 5 are transitional WB and 12 are
coastal WBs. The following table provides the SWB names and codes.

Table 4.3: River Water Bodies of the Thracian WD

| Water System Code

SIN | Name of water system: Category

1 NESTOS RIVER GR1207R0002000002H HMWB:
2 NESTOS RIVER GR1207R0002000004H HMWB:
3 NESTOS RIVER GR1207R0002000005N NAT
4 NESTOS RIVER GR1207R0002000006N NAT
5 NESTOS RIVER GR1207R0002010001H HMWB:
6 XIROREMA STREAM GR1207R0002020003N NAT
7 MAYVROMYTIS STREAM GR1207R0002040007N NAT
8 KATO REMA STREAM GR1207R0002060008N NAT
9 CHRYSOREMA STREAM GR1207R0002080009N NAT
10 ANONYMO STREAM GR1207R0002100010N NAT
11 MELISSOCHORIO STREAM GR1207R0002120011N NAT
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S/N | Name of water system: Water System Code Category
12 MELISSOCHORIO STREAM GR1207R0002120012N NAT
13 ARKOUDOREMA STREAM GR1207R0002140013N NAT
14 ARKOUDOREMA STREAM GR1207R0002140014N NAT
15 ARKOUDOREMA STREAM GR1207R0002140020N NAT
16 ARKOUDOREMA STREAM GR1207R0002140117N NAT
17 ARKOUDOREMA STREAM GR1207R0002140118N NAT
18 ARKOUDOREMA STREAM GR1207R0002140215N NAT
19 ARKOUDOREMA STREAM GR1207R0002140216N NAT
20 ARKOUDOREMA STREAM GR1207R0002140319N NAT
21 NESTOS RIVER GR1207R0002150021H HMWB:
22 DIAVOLOREMA STREAM GR1207R0002160022N NAT
23 DIAVOLOREMA STREAM GR1207R0002160027N NAT
24 DIAVOLOREMA STREAM GR1207R0002160123N NAT
25 DIAVOLOREMA STREAM GR1207R0002160224N NAT
26 DIAVOLOREMA STREAM GR1207R0002160225N NAT
27 DIAVOLOREMA STREAM GR1207R0002160326N NAT
28 MEGALO STREAM GR1207R0002180028N NAT
29 MEGALO STREAM GR1207R0002180031N NAT
30 MEGALO STREAM GR1207R0002180032N NAT
31 MEGALO STREAM GR1207R0002180129N NAT
32 MEGALO STREAM GR1207R0002180230N NAT
33 PETROREMA STREAM GR1207R0002200033N NAT
34 PETROREMA STREAM GR1207R0002200034N NAT
35 MYLO STREAM GR1207R0002220035N NAT
36 LOUTRO STREAM GR1207R0002240036N NAT
37 LOUTRO STREAM GR1207R0002240037N NAT
38 LOUTRO STREAM GR1207R0002240038N NAT
39 PSYCHOREMA STREAM GR1207R0002260039N NAT
40 DESPATIS RIVER GR1207R0002280142N NAT
41 DESPATIS RIVER GR1207R0002280143N NAT
42 DESPATIS RIVER GR1207R0002280244N NAT
43 DESPATIS RIVER GR1207R0002280245N NAT
44 DESPATIS RIVER GR1207R0002280347N NAT
45 DESPATIS RIVER GR1207R0002280348N NAT
46 MYLOREMA STREAM GR1207R0002300049N NAT
47 LASPIAS STREAM GR1207R0005010050H HMWB:
48 LASPIAS STREAM GR1207R0005010051H HMWB:
49 NESTOS RIVER GR1207R0B02000040N NAT
50 DESPATIS RIVER GR1207R0B02280041N NAT
51 KOSYNTHOS RIVER GR1208R0000000057N NAT
52 KOSYNTHOS RIVER GR1208R0000000059N NAT
53 KOMPSATOS RIVER GR1208R0000000069N NAT
54 KOMPSATOS RIVER GR1208R0000000073N NAT
55 KOMPSATOS RIVER GR1208R0000000076N NAT
56 KOSYNTHOS RIVER GR1208R0000010052H HMWB

I1-u

L p @yt p



HELLENIC REPUBLIC

Hellenic Ministry of the Environment and
Energy, Special Secretariat for Water

STAGE lizg PHASE 5

Flood Risk Management Plan of the Thracian River Basin District (GR12)

Flood Risk Management Plan

S/N | Name of water system: Water System Code Category
57 AMMOREMA STREAM GR1208R0000010063H HMWB
58 AMMOREMA STREAM GR1208R0000010064N NAT

59 KOMPSATOS RIVER GR1208R0000010066N NAT
60 KOMPSATOS RIVER GR1208R0000010067N NAT
61 KOMPSATOS RIVER GR1208R0000010068N NAT
62 ASPROPOTAMOS STREAM GR1208R0000010080H HMWB:
63 MEGALO STREAM GR1208R0000020054N NAT
64 KOMPSATOS RIVER GR1208R0000020082N NAT
65 KOSYNTHOS RIVER GR1208R0000030055H MWB
66 KOSYNTHOS RIVER GR1208R0000030056H MWB
67 KOSYNTHOS RIVER GR1208R0000040058N NAT
68 KOMPSATOS RIVER GR1208R0000040083N NAT
69 XIROPOTAMOS RIVER GR1208R0000060070N NAT
70 XIROPOTAMOS RIVER GR1208R0000060071N NAT
71 THERMO LOUTRO STREAM GR1208R0000060072N NAT
72 RODOPIGI STREAM GR1208R0000080074N NAT
73 RODOPIGI STREAM GR1208R0000080075N NAT
74 KOSYNTHOS RIVER GR1208R0000090060N NAT
75 MEGALO STREAM GR1208R0000090061N NAT
76 KREMMYDOREMA RIVER GR1208R0000100077N NAT
77 PEMATIA STREAM GR1208R0000120078N NAT

78 KOMPSATOS RIVER GR1208R0000130079N NAT
79 VOSVOZIS STREAM GR1209R0000010084N NAT
80 VOSVOZIS RIVER GR1209R0000010085N NAT
81 KARYOREMA STREAM GR1209R0000020086H HMWB:
82 KARYOREMA STREAM GR1209R0000020087N NAT

83 KARYOREMA STREAM GR1209R0000020088N NAT

84 HIONOREMA STREAM GR1209R0000030089N NAT

85 HIONOREMA STREAM GR1209R0000030090N NAT

86 PLATANITIS STREAM GR1209R00010100113N NAT
87 LISSOS RIVER GR1209R00020000102H HMWB:
88 LISSOS RIVER GR1209R00020000106N NAT
89 LISSOS RIVER GR1209R00020000111N NAT
90 LISSOS RIVER GR1209R0002020092N NAT
91 LISSOS RIVER GR1209R0002030094H HMWB:
92 LISSOS RIVER GR1209R0002030095H HMWB:
93 SIDIROREMA STREAM GR1209R00020400101N NAT

94 SIDIROREMA STREAM GR1209R0002040096N NAT

95 SIDIROREMA STREAM GR1209R0002040097H HMWB
96 SIDIROREMA STREAM GR1209R0002040098N NAT

97 AMYGDALOREMA STREAM GR1209R0002040199H HMWB:
98 AMYGDALOREMA STREAM GR1209R00020402100N NAT

99 MIKROREMA STREAM GR1209R00020600103N NAT
100 | XIROREMA STREAM GR1209R00020800104H HMWB:
101 | XIROREMA STREAM GR1209R00020800105N NAT
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S/N | Name of water system: Water System Code Category
102 | MELISSOREMA STREAM GR1209R00021000107N NAT
103 | MELISSOREMA STREAM GR1209R00021000109N NAT
104 | MELISSOREMA STREAM GR1209R00021000110N NAT
105 | MELISSOREMA STREAM GR1209R00021001108N NAT
106 | ALEPOREMA STREAM GR1209R00021200112N NAT
107 | DYTIKOS VRACHIONAS GR1210R00020100124N NAT
108 | DYTIKOS VRACHIONAS GR1210R00020100125N NAT
109 | ARDANIO STREAM GR1210R00020100126H HMWB:
110 | ARDANIO STREAM GR1210R00020100127N NAT
111 | ARDANIO STREAM GR1210R00020100128N NAT
112 | ARDANIO STREAM GR1210R00020100129N NAT
113 | ARDANIO STREAM GR1210R00020100130N NAT
114 | ARDANIO STREAM GR1210R00020100131N NAT
115 | PROVATONA STREAM GR1210R00020200139H HMWB:
116 | PROVATONA STREAM GR1210R00020200140N NAT
117 | EVROS RIVER GR1210R00020300132A MWB
118 | MAVROREMA STREAM GR1210R00020400141H HMWB:
119 | MAVROREMA STREAM GR1210R00020400142N NAT
120 | DIAVOLOREMA STREAM GR1210R00020600143N NAT
121 | DIAVOLOREMA STREAM GR1210R00020600145N NAT
122 | LYGARIA STREAM GR1210R00020600146N NAT
123 | DIAVOLOREMA STREAM GR1210R00020600147N NAT
124 | DAMASKINIES STREAM GR1210R00020600148N NAT
125 | LIVADIA STREAM GR1210R00020600149N NAT
126 | KAMILOPOTAMOS STREAM GR1210R00020601144N NAT
127 | KAZANI STREAM GR1210R00020800150N NAT
128 | KAZANI STREAM GR1210R00020800151N NAT
129 | POTISTIKON STREAM GR1210R00021000154N NAT
130 | POTISTIKON STREAM GR1210R00021000155N NAT
131 | POTISTIKON STREAM GR1210R00021000156N NAT
132 | POTISTIKON STREAM GR1210R00021001153N NAT
133 | BERDEMENOS STREAM GR1210R00021400168N NAT
134 | BERDEMENOS STREAM GR1210R00021400171H HMWB:
135 | DASOS STREAM GR1210R00021400172H HMWB:
136 | XIRON STREAM GR1210R00021400173N NAT
137 | MANNA STREAM GR1210R00021401169H HMWB:
138 | MANNA STREAM GR1210R00021401170N NAT
139 | ARAPIS STREAM GR1210R00030100114H HMWB:
140 | ARAPIS STREAM GR1210R00030100115N NAT
141 | IRINI STREAM GR1210R00050100117N NAT
142 | APOKRIMNO STREAM GR1210R00050200118N NAT
143 | IRINI STREAM GR1210R00050300119N NAT
144 | LOUTRO STREAM GR1210R00090100121H HMWB:
145 | LOUTRO STREAM GR1210R00090100122H HMWB:
146 | LOUTRO STREAM GR1210R00090300123N NAT
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S/N | Name of water system: Water System Code Category
147 | ERYTHROPOTAMOS RIVER GR1210R00111200157N NAT
148 | ERYTHROPOTAMOS RIVER GR1210R00111200158N NAT
149 | ERYTHROPOTAMOS RIVER GR1210R00111200161N NAT
150 | ERYTHROPOTAMOS RIVER GR1210R00111200178N NAT
151 | ERYTHROPOTAMOS RIVER GR1210R00111200179N NAT
152 | ERYTHROPOTAMOS RIVER GR1210R00111201177N NAT
153 | KAZANTZI STREAM GR1210R00111202159N NAT
154 | KAZANTZI STREAM GR1210R00111202160N NAT
155 | ERYTHROPOTAMOS RIVER GR1210R00111203163N NAT
156 | ERYTHROPOTAMOS RIVER GR1210R00111204165N NAT
157 | ERYTHROPOTAMOS RIVER GR1210R00111209166N NAT
158 | ARDAS RIVER GR1210R00131601175H HMWB:
159 | ERYTHROPOTAMOS RIVER GR1210R0B111200162N NAT
160 | ERYTHROPOTAMOS RIVER GR1210R0B111200164N NAT
161 | ARDAS RIVER GR1210R0B131600174H HMWB:
162 | EVROS RIVER GR1210R0B151900176N NAT
163 | EVROS RIVER GR1210R0T020000136N NAT
164 | EVROS RIVER GR1210R0T020000138N NAT
165 | EVROS RIVER GR1210R0T020000167N NAT
166 | EVROS RIVER GR1210R0T020100133N NAT
167 | EVROS RIVER GR1210R0T020100134H HMWB:
168 | EVROS RIVER GR1210R0T020100135H HMWB:
169 | EVROS RIVER GR1210R0T020100137H HMWB:
170 | ANONYMO STREAM GR1242R00020100180N NAT
171 | PORTES STREAM GR1242R00040100181N NAT
172 | KAMINOREMA STREAM GR1242R00060100183N NAT
173 | DIPOTAMOS RIVER GR1242R00080100184N NAT
174 | GIALI STREAM GR1242R00100100186N NAT
175 | ANONYMO STREAM GR1242R00100100187N NAT
176 | FONIAS STREAM GR1242R00100100188N NAT
Table 4.4: Lake WB of the Thracian WD
S/N | Name of water system: Water System Code Category
1 LAKEISMARIDA GR1209L000006N NAT
Table 4.5: Lake-type River HMWB of the Thracian WD
S/IN | Name of water system: | Water System Code Category ‘
ARTIFICIAL LAKE
1 PLATANOVRYSI GR1207RL002150002H HMWB:
2 ARTIFICIAL LAKE THISAVROS | GR1207RLB02000001H HMWB:
3 ARTIFICIAL LAKE GRANITIS GR1209RL002040003H HMWB:
4 ARTIFICIAL LAKE NEA ADRIANI| GR1209RL000010005H HMWAB:
5 ARTIFICIAL LAKE AISYMI GR1210RL009010004H HMWAB:
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Table 4.6: Transitional Water Bodies of the Thracian WD

S/N Name of water system: Water System Code | Category
1 KERAMOTI LAGOON BROADER AREA "2pc¢Txt T NAT
2 KERAMOTI LAGOON "2pc¢Txt T NAT
3 NESTOS ESTUARIES "2pcgTxt mrr NAT
4 RHODOPE PORTO LAGOS LAGOON "2pcTmyt trrT NAT
5 EVROS ESTUARIES "2pc¢pTt mrT NAT

Table 4.7: Coastal Water Bodies of the Thracian WD

Name of water system:

Water System Code

Category

1 EASTERN GULF OF KAVALA GR1207C0001N NAT
2 NORTHERN COAST OF THASOS STRAIT | GR1207C0002N NAT
3 AVDIRA BEACH GR1207C0003N NAT
4 VISTONIKOS GULF GR1208C0004N NAT
5 WESTERN COAST OF THRACIAN SEA | GR1208C0005N NAT
6 EASTERN SHORES OF THRACIAN SEA | GR1210C0006N NAT
7 ALEXANDROUPOLI PORT ' 2pc¢pm# T HMWB:
8 ALEXANDROUPOLI COAST GR1210C0008N NAT
9 EVROS COAST GR1210C0009N NAT
10 | NISIDA GR1242C0010N NAT
11 | SAMOTHRAKI COAST GR1242C0011N NAT
12 | THASOS COAST GR1242C0012N NAT

4.2  Anthropogenic Characteristics

4.2.1 Administrative division and population

The Thracian Water District extends into the boundaries of the Region of Eastern Macedciiilarace
and the Decentralised Administration of Macedonidl hrace.

Based on the 2011 PopulatiorHousing Census HKlellenic Statistical Authority Announcemenj the
permanent population of the Thracian Water District amounts t@10,560 inhabitants.

4R OAAT A OEAO A 111 x0 POAOCAT 0O OEA

and permanent population of those included within the Thracian WD.
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Table 4.8: Municipalities that fall under the  Thracian WD

DECENTALIZED —— PERCENTAG F;%RP'\('J/ET\EI'\(')T
ADMINISTRATIO | REGION MUNICIPALITY E WITHIN
N UNIT WD (%) N WITHIN

I : WD

DRAMA 56.21% 295

DRAMA KATO NEVROKOPI|  40.59% 1808

PARANESTI 78.81% 1248
ALEXANDROUPOLI|  100.00% 72959
DIDIMOTIHO 100.00% 19493
EVROS ORESTIADA 100.00% 37695

SAMOTHRAKI 100.00% 2859
SOUFLI 100.00% 14941
ACEDONIA EASTERN THASOS THASOS 100.00% 13770

MACEDONI KAVALA 2.01% 0.00

THRACE A-THRACE|  KAVALA
NESTOS 90.96% 22231
AVDIRA 100.00% 19005
MYKIS 100.00% 15540
XANTHI
XANTHI 100.00% 65133
TOPEIROS 100.00% 11544
ARRIANA 100.00% 16577
IASMOS 100.00% 13810
RHODOPE

KOMOTINI 100.00% 66919
MARONEIASAPES | 100.00% 14733

4.2.2 Land uses

In order to map the land uses of the Thracian WD, OPEKEPE data (ilot) (2008) were used, which present
very good and detailed spatial accuracy. For a more representative depiction of the land cover, the
. #-1860 1 OOET £HU9 periad) were usedorthe recharacterisation of the ilot coverage and

a new classification into a total of twelve categories was madmnsidering the proposal made by the
SSW as best as possible.

Prevailing in the Thracian WD are forests with >75% (46.05%) tree cover followed by wheat crops
(11.25%), dense crops (11.05%), forests with 50/'5% (7.86%) tree cover, wide linear crops (6.98%)
and grasslands (5.49%).The remaining land usesnamely densely constructedurban areas (>40%
impermeable surfaces), sparsely constructed villages and settlements (<40% impermeable surfaces),
forests with 25-50% tree cover, impermeable surfaces and surface water bodies, tree groves or tree
farms and bare land occupy 1.33% in total.
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Figure 4.1: Land uses within the Thracian WD
4.2.3  Economic activities

The primary sector has presented a significant downward trend over the last decade. It is estimated
that the crisis being faced by the country may reverse this trend, given that more and more people are
turning to the primary sector, but this remains to be seen. Inhie Region there is a tendency for
specialisation in industrial and/or field crops (mainly in Xanthi and Rhodope), such as cotton, corn,
tobacco,and grains. Although livestock farming is able to be further developed in the area it is currently
a complementary activity, while the fisheries sector is quite developed (marine and aquaculture). In the
Region, the plant production to animal production atio corresponds to the nation average, namely
about 7:3. The main suksectors of agricultural production, depending on production value and the
contribution in the primary sector's gross value added (GVA), include: animal husbandry, cereals,
industrial plants, vegetables and potatoes, fruit. The main products that are produced include corn, milk,
grains, cotton, potatoestobacco,and grapes. Finally, it should be notes that fishing and aquaculture are
a significant sector that is on the rise in the Region. The main forms of production include mussel
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farming or extensive fish farming (hybrid species) at the wider area of the Nestos delta, lake Vistonida
and the waterfront of lake Vistonida. The most important sectors in terms of employment are grains,
cotton, fruit, and vegetables (mainly grapes, asparagus, kiwi fruit), arboriculture (olive tree,
pomegranate cultivation). However, it should be noted that laboumtensive products comprise mainly

of livestock farming aquaculture, tobacco, grapessparagus,and kiwi fruit. Table grapes, kiwi fruit
(with an upward trend) and asparagus are the main agricultural products that are exported fronegion.
Significant quantities of exported processed products include olive oilyine, and tobacco. Lastly, certain
guantities of ginned cotton and cottonseed are exported (mainly to the Turkish market), as are
(unprocessed) quantities of wheat and corn. The livestock sector presents a wide variety and number
of animal husbandry, includingsheep, goats, cattle, pigs, horses, rabbitsoultry, and beehives. As
regards the forests, the remarkable low productivity, which is due to the degradation of the productive
processes of management and development of the natural environment, both due to lack of sufficient
financial resources and the irrational implementation of the maagement system, which to a large
ApgOAT O EAO AAAT COAT OAA j0$ pcgoTyeq O 2ACETTG80
(productive forests and woodlands) cover 53% of the total are in the Region. Certain established forest
habitats, such as the Fakto Virgin Forest and the Dadia Forest (ecotourism exploitation) are enjoy more
effective protective.

The secondary sector, of processing is the second most important sector in terms of generated Gross
Value Added (GVA) and employment after the services sector, which consists of a large range of activities
(public administration sector, defence, education, etc., are exded from this classification). In the
Region of Eastern Macedonia and Thrace, the main activity, in terms of the secondary production sector
consists of processing and constructions. The processing sector was mainly developed due to the
powerful incentives provided by the development laws after 1980, due to low labour costs,
decentralisation of production and incentives. The recent establishment of new methods on the exercise
of direct industrial policy with the implementation of Law 3299/2004 maintains the incentives for the
Region at high and satisfactory levels compared to the rest of Greece. The businesses in the Region are
distributed into the food and beverage, wood and furniture, metal structures and readsnade clothing
sectors. As regrds their spatial dispersion, the Evros Regional Unit holds first place followed by the
Regional Units of Rhodope, XanthKavala,and Drama. In recent years, local authorities have been taking
significant steps towards the establishment of DEVZOS (Transboundary Free Trade Association) at the
Northern Borders of the Evros Regional Unit focusing primarily on maintaining jobs in the esly-made

Al T OEET ¢ OAAOT O AOA OiI OEA OAITAAOQGETT 1T &£ I ATU DI
advantage in mingal wealth, nowadays only two categories stand out, the oil facilities in the Regional
Unit Kavala and the marble quarries in the Regional Units of Kavala and Drama. The vkelbwn and
exploitable oil reserves of the Thracian Sea are located in the seaim@ygof the regional unit of Kavala,
between the island of Thasos and the mainland. Marble deposit areas are located in the regional units
of Kavala and Drama, where there are 171 active quarries. Marble is extracted from Mounts Paggeo,
Orvilos, Lekani, Fadkro, and the mountain region of Thasos. Nowadays, the Drarfavala region has
AAATT A TTA 1T&£ OEA AT 01 OOUB8O 1 AET O 1 AOGAT A DPOT AGAOI
excavated at Paggeo (Eleftheroupoli). The degree of exploitation of mining aimdiustrial minerals, even
reserves, is limited. The exploitation of industrial minerals is limited to two kaolin quarries in the
Lefkogia, Drama region and the exploitation of clay deposits by the ceramitaking factories in the area.
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A zeolite quarry operates in the Pentalofo area of Evros. Two salt evaporation ponds are also located in
the Region, one in the Regional Unit of Xanthi and the other in the Regional Unit of Rhodope.

The Public Administration, Retail and Education sectors play a key role in the production of the regional
product, with the tourism sectors following close behind. Of these sectors, the educatieactor, which
is linked to Research and Technological Development, is of interest. In the last twenty years, a significant
absorption capacity has been created towards two main scientific poles in the PAM]TiHe School of
Engineering in Xanthi and the School of Medicine in Alexandroupoli. As far as tourist activity
concerned, this is directed towards mass and maritime tourism, with the areas of Thasos and Kavala
beach receiving the most reinforcement. In relation to the national average, tourism is reduced, despite
the existence of tourist resources with a viewdr further development (religious and archaeological
sites) (Thasos and Samothraki, Nestos and Evros deltas, Dadia Forest, Rhodope massif, Falakro ski
centre, Old Town of Xanthi, the healing springs of Eleftheres, Krinides Mud Baths, etc.). In the argheof
AEOAAEAT 7% EO 110 AiiT1Tc OEA AT O1 OOUsO AAOAT T PAA
of overnight stays is limited to a mere 2.5% of the annual overnight stays in the country.
Significant reasons why the Thracian WD lags behind in tourism development are:

A Climate and the relatively short tourist period in relation to southern Greece.

A The relative isolation in relation to the domestic market (distance from Athens and other urban
centres), which has been resolved mainly due to the Egnatia Odos, however remains in place for the
island area and mainly for Samothraki.

A4eEA TAECEAT OOET ¢ Al O1 OOEAOGS 1 Ei EOAA O1T OOEOI AAE
accession of RomaniaBulgaria to the EU and consequently their easier access, and due to increased
incomes in Eastern European countries.

A The extensive protected areas in the coastal zone.

Nevertheless, tourism is a significant activity which is being developed in thenvironmentally sensitive
coastal zone and one of the main sectors that are expected to be reinforced as part of the development
strategy.

Tourist activity and holiday homes have been developed along the coastal zone. Tourist development is
more intense on the island of Thasos and the coastal area of Kavala, while holiday homes are being
developed along the entire coastal zone, placing pres®&s on protected areas, such as the areas of the
Nestos and Evros Delta and the coastal lagoons. In recent years, natlondng and alternative hinterland
tourism has begun to develop with a focus on the Dadia Forest, the Chaidos Forest, the Nestos sfraits
etc.

The WD has healing springs, many of which have been capitalised on and contribute towards the
development of the hinterland tourism, these include:

A The Traianoupoli healing springs in the Regional Unit of Evros, 14 km east of Alexandroupoli, with
a modern hydrotherapy centre and infrastructures. On the island of Samothraki, at the settlement
of Therma which is located 15 km from the port, there are #rmal springs that date back to the
Byzantine times with a modern hydrotherapy centre and infrastructures.

A In the Regional Unit of Xanthi, at a distance of about 40 km from Xanthi, in the settlement of
Thermes are the Thermes healing springs which have a community hydrotherapy centre. Also, 18
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km after Xanthi on the national road to Komotini are the Potamia Healing Baths with hydrotherapy
facilities.

In addition, the WD boasts many notable archaeological sites and monuments of all eras, such as the
archaeological site of Philippi, Avdira, Maroneia, etc., significant Byzantine monuments (Ferres,
Didymoteicho), traditional settlements, old stonebuilt bridges, water mills and noteworthy
monasteries.

4.2.4  Significant infrastructure works

, T AAOAA xEOEET OEA 4EOAAEAT 7% AOA A 1T11 xzKipic AOO/
Evros, 2) National Road 2 Krystallopigi (border with Albaniay Vatochori z Pisoderiz Florina z Edessa

Z Giannitsaz Nea Chalkidonaz Thessalonikiz Lagkadkia z Amphipolis z Kavalaz Toxotesz Xanthi z

Porto Lagosz Komotini z Mesiz Alexandroupoli z Ferresz Ardanio z Evros Bridge, 3) National Road 14

Drama z Paranestiz Stavroupoli z Xanthi, 4) National Road 51 Ardaniq Didymoteicho z Orestiadaz

Kastanies- Turkish border, 5) National Road 53 Alexandroupoly Esimiz Dereio - Bulgarian border, 7)

National Road 55 Xanthiz Echinos z Bulgarian border and 8) National Road 69 Limenas (Porty

Limenaria Thasos.

In addition, part of the rail network runs through the WD, and it has eleven port facilities (1. Port of
Alexandroupoli, 2. Port of Keramoti, Kavala, 3. Port of Porto Lagos, Xanthi, 4. Port of Avdira, Xanthi, 5.
Port of Thasos, 6. Port of Prinos, Thasos, 7. Port of Limenaria, Thasos, 8. Port of Samothraki
Kamariotissa, 9. Port of Therma Samothraki, 10. Port of Potos, Thasos, 12. Port of Marion, Thasos).

Also identified are five activeWastewater Treatment Plants (WWTP) (Komotini, Xanthi, Chrysoupoli,
PanagiaPotamia, and Thasos), two active sanitary landfills (Komotini and Topeirou) and nine restored
sanitary landfills (Samothraki, Therma, Haidefto, Ferres, Chrysoupoli, Soufli, SidirondBiidymoteicho
and Orestiada) and one inactive Uncontrolled Waste Disposal Site (UWDS) (Alexandroupoli).

Based on the Updated Regional Solid Waste Management Plan for Eastern Maceddhrace (USWMP
EMTH)- (approved by ref. no. oik. IMD 61076/5267/1512-2016 (GG series Il, 4123/2112-2016), the
anticipated projects comprise of sixteen Waste Transfer StatiafWwTSs) in Ferres, SouflDidymoteicho,
Nea Vyssa, Alexandroupoli, Komotini, Sapes, Xanthi, Kavalhasos Chrysoupoli, Drama, Kato
Nevrokopi, Prosotsani, Paranesti and Samothraki; three Sanitary Residue Landfill (SRL) in the eastern
sector (Alexandroupoli) for the Regional Units of Rhodope and Evros, Xanthi and Komotini and the
OPAOEAIT DIl OE Qandfills ihisgnothraki aBdrhadds;lode Waste Processing Plant (WPP) in
Alexandroupoli (Eastern sector), two WPPs on the islands of Samothraki and Thasos, small
decentralised WPPs in Drama, Xanthi, and north Evros as well as three biowaste composting {dan
Alexandroupoli, Komotini and Krinides, Kavala, and eight materials recovery facilites (MRFs) in
Alexandroupoli, Didymoteicho, Xanthi, Kavala, Komotini, Dram&hasosand Samothraki.

4.3 Protected and eco-sensitive areas

The Register ofProtected Areas (RPASs) was updated in thestlReview of the Flood Risk Management
Plan of the Thracian River Basin DistriciThe RPA was prepared pursuant to Article 6 of PD 51/2007
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(GG/54/series 1/8.3.2007) and includes the categories that are listed in Annex V of the PD 51/2007 in
AT 1 Pl EATAA xEOE '11TA@ 56 1T &£ $EOAAOEOA ¢nmnn¥on7¥ %#
i. Areas designated for theabstraction of water intended for human consumption  under Article
7 of PD 51/2007.

In the Thracian WD, the WB that have been characterised as areas for the abstraction of water intended
for human consumption, include:

A Three (3) Groundwater Bodies (GWB),
- Makris water body, WB code GR120030
- Mount Lekani water body, WB code GR1200070
- Thasos water body, WB code GR1200080, and
A two (2) surface water bodies (SWB)
- Atrtificial Lake Aisymi, WB code GR1210RL009010004H
- Chionorema stream, WB code GR1209R0000030090N
ii. Areas designated for theprotection of economically significant aquatic species

In the Thracian Water District, regarding the sea waters, the following seven (7) coastal bodies of water
were included in the RPA:

A Eastern Gulf of Kavala, WB code GR1207C0001N
Northern Shores of Thasos Strait, WB code GR1207C0002N
Avdira Beach, WB code GR1207C0003N
Vistonikos Gulf, WB code GR1208C0004N
Western Shores of Thracian Sea, WB code GR1208C0005N
Eastern Shores of Thracian Sea, WB code GR1208C0006N
A Thasos Coast, WB code GR1242C0012N
With respect to fresh waters, the following five (5) river water bodies were included in the RPA:
A Loutro stream, WB code GR1207R0002240036N
A Loutro river, WB code GR1207R0002240037N
A Loutro stream, WB code GR1207R0002240038N
A Arkoudorema stream, WB code GR1207R0002140014N and
A Kosynthos river, WB code GR1208R0000090060N
iii. Bodies of water designated asecreational waters , including areas designated as bathing waters.

> > > > >

According to the Greek Bathing Water Profiles Registry (SSW, 2016), forty (40) areas have been

designated as bathing waters areas (BWASs) in the Thracian WD. With regards to recreational waters, no

recreational activities have been established in the Thraan Water District, thus there are no inland

recreational waters.

iv. Nutrient -sensitive areas, including areas designated as vulnerable zones and areas designated
as sensitive areas.

In the Thracian Water District, the areas designated as vulnerable zones and areas designated as
sensitive areas and have been added to the RPA are:
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A Three (3) nitrate vulnerable zones, agollows:
- 4EA O&I AOI AT AO AAOGO AT A xAOO 1 /&£ , AEA 6EOOITEAA
- 4EA OAOAA 1T &£ OEA O1 OOEAOT DPAOO T £ %OOI O OEOAOS
- 4EA OAOAA 1T &£ OEA 11 OOEAOT DPAOO 1T £ %0O0OT O OEOAOG
A Twenty-six (26) sensitive areas, which concern transitional WB (RhodopBorto Lagos Lagoon,

Evros Estuaries) river water bodies (Kompsatos river, Kosynthos river, Vosvozis river, Chionorema
Evros river and Erythropotamos river) and the lake WB of Lake Isnmila.

v. Areas designated for the protection of habitats or species when the conservation or
improvement of the water situation is important for their protection, including the relevant areas
ET OEA O. AOOOA c¢nnmno 1 AOxi OES8
Twenty-six (26) areas that are included in the Natura 2000 network, of which twelve (12) are protected

as Special Areas for Conservation (SAC®urteen (14) as Special Protection Areas (SPASs) are identified
in the Thracian WD.

In addition , four (4) National Parks (Evros Delta National Park (established with JMD 4110/29.1.07

(GG 102/series 1V/16.3.07)), DadialLefkimi-Soufli Forest National Park (established with JMD
35633/2006 (GG 911/series 1V/13.10.06)), East Macedonia and Thrace NationBhrk (established with

JMD 44549 (GG 497/series 1V/1710-2008)), Rhodope Mountains National Park (established with JIMD
40379/2009 (GG 445/series 1V/02-10-2009)), three (3) wetlands of international importance

according to the Ramsar conventiorfLake VistonidaPorto LagosLake Ismarida and the neighbouring

lagoons, Nestos Delta and neighbouring lagoons and Evros Delta), twestgven (27) wildlife

OAT AOOAOEAO j7,3qh Oxi j¢q POAOGAOOAA 1 AOidckin 111 O
8AT OEE AT A OEA O6EOCEIT &1 OAOGO 1T &£ #A1 OOAT 2ET AT PAS
three (3) Biogenetic Reserves (Virgin Forest of Central Rhodope, Virgin Forest of Paranesti and Natural

Beech Forest Monument in Tsichla Chaidouin Xanthi) seventeen (17) Area of Outstanding Natural

Beauty (AONB) and eight (8) Smalisland Habitats have been defined in the Thracian WD.
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5 PRELIMINARY FLOOD RISK ASSESSMENT

5.1 Recording of Past and Choice of Significant Past Floods

In the context of thePreliminary Flood Risk AssessmentY PEKASSW, 2012) data of past events were
collected. For the data collection, agencies that were involved in all the flood disaster management
stages (prevention, preparednessresponse,and recovery) were selected. In particular, the Special
Secretariat for Water (SSW) addressed Central Agencies (Ministries, Educational Institutions, etc) as
well as Decentralised Administrations and Regions. Thachivesthat were used based in the data of the
Preliminary Assessment are presented below:

A Archives belonging to the General Secretariat for Civil Protection of the Ministry of Public Order
and Civil Protection from areas that had declared a state of emergency due to flooding (data from
2007-2012 period). The data consisted of the date of the event, therea without a specific
designation and general remarks about the cause of the event (e.g., flooding due to the heavy
rainfall).

A Archives on compensations given to settlement inhabitants by the Posfarthquake Recovery
Service (PERS) of the Ministry of Infrastructure, Transport and Networks (YPYMEDI) due to the
damage to household appliances and houses caused by flooding. The data collectéer to the
period from 1994 to 2010 and include the geographic position at Municipal District level (hames of
Prefecture and Municipality), the date of the event, the JMD for demarcation of the areas, and the
credit facilitations for the recovery of damages caused by flooding.

A Archiveson compensations given to farmers and livestock breeders by the Hellenic Organisation of
Agricultural Insurances (ELGA) due to the damage to the agricultural and livestock production
caused by flooding. (Data from the 19862009 period). The data includehe geographical location
at Municipal District level (Prefecture and Municipality), the date of the event and the compensation
amount, the acreage of the area that was flooded (in stremmas) and the number of trees in case of
crop damage and the ampensation amount in case of livestock damage.

A&l iTTA OAAT OAO EAT A AU OEA &EOA whHvésddni 800G j A£E O
2011). The data comprise of the competent Fire Department, the date of the event, the city, the
specific address of the event, a description of the affected area (e.g., handicraft facilities), the
possible cause of the flood (e.grainwater, natural causes). This information constitutes high
geographic resolution and is only used for crosgeferencing data from other relative information
sources, by justifying thecharacterisation of a flood event as significant, while it was not utilised
further at this stage.

A Moreover, studies and research that was conducted by the Ministry of Infrastructure and Transport
(YPYMEDLE Directorate of Land Reclamation Works (D7)), the Ministry of Rural Development and
Food (YPAAT, the Decentralised Administration, the Regions, thermer Prefectural Self
Governments, theMunicipalities, and other competent bodies (Athens Water Supply and Sewerage
Company, etc.). Finally, other sources that were used to record historical events include:
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A Publications in newspapers and in the online press as historical flood events were searched by
indexing the digital newspaper library from the National Library archive fttp://www.nlg.gr ) as
well as online events in magazines. The relevant information consists mainly of qualitative data.

A Scientific studies byuniversities and relevant publications.
A Calls for attention by the departments of the Decentralised Administration and the Local
Governments (Municipalities and Regions) that were sent by correspondence to the SSW.

Based on thePreliminary Flood Risk AssessmenfY PEKASSW, 2012), three (3) criteria were taken into
account to determine the following significant historical data:

A Human casualties.
A Monetary compensation amount (ELGA compensations for damages to agriculture and PERS for
damages to settlements).
A Extent of flooded area (concerns ELGrecorded cultivated areas).
To classify the significance of the historical floods, the limits of the following table were set. Significant
EEOOI OEAAT AOAT 66 xAOA AT U T £ OEA OEOAA AOEOAOEA
Table 5.1: Classification of past floods

Flood hazard Huma_n
casualties (stremmas)
Low < 50000 <2000
Moderate 50 000-200 000 2 000-5000
High 200 000-500 000 5000-10 000
Very high [ p > 500000 > 10000

According to the previously mentioned criteria, thirty-nine (39) of the two hundred and one (201)
historical flooding were characterised as significant (19%) in the Thracian Water District. The following
tables list the total number of significant events by municipality (spatially) and by time period (10
years). With respect to the time allocation of the events, the majoy of the historical flooding was noted
in the period from 2001-2010 with one hundred sixty (160) historical flooding (80% in total), whereas
thirty -eight (38) historical flooding (19% in total) were recorded between 1990 and 2000. The
remaining 1% (3 events) were recorded in 1938. We should mention at this point that the recording of
historical events starts in 1990 with the exception of three (3) floods which were recorded in 18and
have been characterised as significant.

Subsequently, based on the spatial distribution of the flood events, the Prefecture of Evros records
ninety-five (95) floods (47% of the total events) which have been recorded among the Municipalities of
Soufli (33 events), Orestiada (28 events), Alexandupoli (19 events) and Didymoteicho (15 events).
The Prefecture of Rhodope follows with fiftysix (56) flood events (28% of the total events) which have
been recorded among the Municipalities of Komotini (29 events), MaroneiSapes (14 events), lasmos
(12 events) and Arriana (1 event). In addition, the Prefecture of Xanthi has recorded a total of forty
seven (47) events (23% of the total events) which have been recorded among the Municipalities of
Avrida (28 events), Topeiros (12 events), Mykis (4 eventgnd Xanthi (3 events). Finally, the Prefecture
of Kavala records three (3) flood events (5% of the total events) most of which have been recorded in
the Municipality of Nestos.
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With respect to significant flood events, most have been recorded in the Prefecture of Evros (67% of the
total significant events) with twenty-six (26) flood events being observed in the Municipalities of Soufli
(11 events), Alexandroupoli (8 events) and @stiada (7 events). The Prefecture of Xanthi follows with
seven (7) flood events (18% of the total events) which are recorded among the Municipalities of Avdira
(4 episodes) and Topeiros (3 episodes). Moreover, the Prefecture of Kavala recorded three 18pd
events all of which are in the Municipality of Nestos (8% of the total events) and finally, the Prefecture
of Rhodope recorded three (3) significant flood events (8% of the total events) which are recorded
among the Municipalities of Komotini (2 evets) and MaroneiaSapes (1 event).

Table 5.2: Distribution of Flooding in the Thracian WD according to the time period (10 years)

NUMBER OFf NUMBER OF PERCOE;\ITAGE
PERIOD HISTORICAL| SIGNIFICANT SIGNIEICANT
EVENTS EVENTS EVENTS
1938 3 3 100%
1990-2000 38 2 5%
2001-2010 160 34 21%
TOTAL 201 39 19%

Table 5.3: Number of historical and significant floods per Municipality in the Thracian WD

CORRESPON
NUMBER OF| NUMBER OF CORRESPONDI NG
I\/IKSIKIII_CIZ}I(PRA'TJ#SY REGIONAL UNIT HIE"\I’/EE!I_CSAL SICIaEI:I/IIIE:II\ﬁ_AS\NT c Pgsgig1'|:AG PERCOEIIZ\ITAGE
FLOODS SIGNIFICANT
FLOODS

SOUFLI EVROS 33 11 16.4% 28,2%
KOMOTINI RHODOPE 29 2 14,4% 5.1%
AVDIRA XANTHI 28 4 13.9% 10.3%
ORESTIADA EVROS 28 7 13.9% 17.9%
ALEXANDROUPOLI EVROS 19 8 9.5% 20.5%
DIDIMOTIHO EVROS 15 0 7.5% 0.0%
MARONEIASAPES RHODOPE 14 1 7.0% 2.6%
IASMOS RHODOPE 12 0 6.0% 0.0%
TOPEIROS XANTHI 12 3 6.0% 7.7%
MYKIS XANTHI 4 0 2.0% 0.0%
NESTOS KAVALA 3 3 1.5% 7.7%
XANTHI XANTHI 3 0 1.5% 0.0%
ARRIANA RHODOPE 1 0 0.5% 0.0%
TOTAL 201 39 100% 100%

Based on the processing of historical and significarfitooding, the areas of the Thracian WD which have
recorded historical and significantflooding include:

A The delta of Nestos river (right and left bank),
A The Xanthi flatlands,
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A The Komotiniflatlands,

A The low-lying areas of the Alexandroupoli torrents (Apokrimno stream and Arapis stream)
A The tributaries of the Evros river basin,

5.2 ldentification of Areas of Potential Significant Flood Risk (APSFR)

Areas of Potential Significant Flood Risk (APSFR) were designated by combining the results of areas
likely to flood and areas with potentially significant effects from future floods (which were identified in
Chapter 3.5 of thePreliminary Flood Risk Assessment and by taking into account reports from regional
bodies and significant historical floods.

Areas likely to flood were defined as those that meet at least one of the two following restrictions:
A They are located in embankment sites
A They are located in terrain with an inclination of less than 2%
More specifically, Areas of Potential Significant Flood Risk were geographically designated as:
A Areas with potentially significant effects from future floods, and
A Areas likely to be flooded.
I OAAO 1 AOGO OEAT ¢u Eio xAOA 110 AgAi ET1 AA8 4EAOA
for which there is a detailed report of flood problems from regionabodies,or a significant historical
flood has been noted.

Areas likely to flood:

- embankment sites
- terrain with an inclination of less than 2%

Areas of
Potential
Significant
Flood Risk

Areas with potentially significant effects

from future floods: (APSFR)

- towns and settlements
- Industrial - commercial zones

- agricultural areas with significant economic
value

- Protected Areas
- cultural heritage monuments

- infrastructures (road, rail network, ports,
airports, hospitals, large dams)
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Figure 5.1: Criteria and sub -criteria for designating Areas of Potential Significant Flood Risk
(APSFR)

Based on the above method which was developed in thi&eliminary Flood Risk AssessmenfYPEKA
SSW, 2012), the following were designated a&reas of Potential Significant Flood Risk in the Eastern
Macedonian Water District

A Xanthi - Komotini flatlands (low-lying areas of the Nestos, Kosynthos, Kompsatos, Aspropotamos,
Bosbozi, Filiouri rivers and the riparian areas of Lake Vistonida) (GR12RAK0001),

A Riparian areas south of Nea Vyssa and delta of Evros river (GR12RAK0002)
A Areas west of Loutro torrent (GR12RAK0003)
A Areas north of Evros and Arda (GR12RAK0004)

The following Table shows the extent of the Areas of Potential Significant Flood Risk for the Thracian
WD and notes their contribution in the total WD area.
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Table 5.4: Areas of Potentially High Flood Risk of the Thracian WD

Percentage (%)

of total WD
Xanthi - Komotini flatlands (low-lying areas of
the Nestos, Kosynthos, Kompsatos, GR12RAK0001 1927 17.14%
Aspropotamos, BosboziFiliouri rivers and the
riparian areas of Lake Vistonida)
Rlparla.n areas south of Nea Vyssa and delta of GR12RAK0002  369.41 3.29%
Evros river
Areas west of Loutro torrent GR12RAKO0003 12.16 0.11%
Areas north of Evros and Arda GR12RAK0004 44.44 0.4%
TOTAL 2 353.01 20.94%

The following figure shows the Areas of Potential Significant Flood Risk of the Thracian WD and the
historical flooding based on the data of the Preliminary Flood Risk Assessment.

It is pointed out that this Flood Risk Management Plan concernsnly the APSFR of the Xanthi
Komotini flatlands (low-lying areas of the Nestos, Kosynthos, Kompsatos, Aspropotamos, Bosbozi,
Filiouri rivers and the riparian areas of Lake Vistonida (GR12RAK0001). The remaining APSFRs of the
Thracian Water District (GR12RAK002, GR12RAK0003 and GR12RAK0004), are examined in the River
Basin Management Plan for Evros River which has been prepared separately.
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Figure 5.2: Areas of Potentially Significant Flood Risk (APSFR) of the Thracian WD.
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5.3 Flooding causes and mechanisms

For the categorization of flooding causes and mechanisms, the proposed codification of the Guidance
4A00 1 £ $EOAA dOécdrentNy.fr Guid@npefofRepbrtiin@indertheFloodsDirective AT A

M@ocumentNo.2:FloodsDirectivereporting:UserGuidetothereportingschemavé® x A O A&l 111 x AAR
is presented in the following tables.
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Figure 5.3: Main causes and types of floods.

Table 5.5: Cause of flood

Hoge Flood Source

Source Description of flood source type

Code Type

Flooding of land by waters originating from part of a natural
drainage system, includingnatural or modified drainage channels.
All Fluvial This source could include flooding from rivers, streams, drainage
channels, mountain torrents and ephemeral watercourses, lakes
and floods arising from snow melt.

Flooding of land directly fromrainfall water falling on, or flowing
over, the land. This source could include urban storm water, rural

Al2 Pluvial .
overland flow or excess water, or overland floods arising from
snowmelt.
Flooding of land by waters fromunderground rising to above the
Groundwater : . -
Al3 land surface. This source could include rising groundwater and

springs, etc.
(Spring ) underground flow from elevated surface waters.
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Hoee Flood Source

Source Description of flood source type
Code Type

Flooding of land by water from the seagstuaries,or coastal lakes.
This source could include flooding from the sea (e.g., extreme tida
level and / or storm surges) or arising from wave action or coastal
tsunamis.

Flooding of land by water arising from artificial, waterbearing
Artificial Water | infrastructure or failure of such infrastructure. This source could

Al4 Sea water

Al5 - Bearing include flooding arising from sewerage systems, water supply and
Infrastructure | wastewater treatment systems, artificial navigation canalsind
impoundments.
Flooding of land by water due to other sources, canclude other
Al6 Other g y
tsunamis.
Unknown
Al7 Unknown cause
cause

Table 5.6: Flood Mechanisms
Flood

Mechanism Flood Mechanism Description of Flood Mechanism
Code

Flooding of land bywaters exceeding the capacity of their carrying
channel or the level of adjacent lands.

A22 DefenceExceedance| Flooding of land due to floodwaters overtopping flood defences.
Flooding of land due to thefailure of natural or artificial defences or

A21 Natural Exceedance

Defence or : . . . .
infrastructure. This mechanism of flooding could include the
A23 Infrastructural . .
Failure breaching or collapse of a flood defence or retention structure, or

the failure in operation of pumping equipment or gates.

Flooding of land due to a natural or artificial blockage or restriction
of a conveyance channel or system. This mechanism of flooding
A24 Blockage/Restriction | could include the blockage of sewerage systems or due to restrictiv
channel structures such as bridges or culverts or aing from ice
jams orlandslides.

Flooding of land by water due to the increase in the water level of
lakes,reservoirs, and smaller bodies of water.

A26 No data No data available

A25 Other
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Table 5.7: Characteristics of Floods

Code Characteristic Description
A flood that rises and falls quite rapidly with little or no

A3l Flash flood advance warning, usually the result of intense rainfall
over a relatively smallarea.

A32 Snow Melt Flood Flgoding due to snow melt,' pogsibly in combination with
rainfall or blockage due to ice jams.

A33 Other rapid onset | A flood which develops quickly, other than a flash flood.

A34 Medium onset | An onset of flooding that occurs at a slower rate than a

flood flash flood

A35 Slow onset flood | A flood which takes a longer time to develop.

A36 Debris Flow A flood conveying a high degree of debris.

A37 High Velocity Flow A flogd where the floodwaters are flowing at a high
velocity.

A38 Deep Flood A flood where the floodwaters are of a significant depth.

A39 Other Other characteristics, or no special characteristics

A40 No data No data available on the source of flooding.

With respect to the Thracian WD, the primary cause of flooding was river overflow (fluvial) (A11)
followed by local storms (pluvial) (A12) and the rise in sea level (A14). The mechanisms of flooding
include the blockage/restriction of a conveyance chann€l24) and natural exceedance (A21).

According to the technical specifications set for the preparation of the Flood Risk Management Plans,
flooding caused by fluvial flows and by the mean sea level rise (MSL) are being examined. Fluvial
flooding was examined with respect to the ThracianWD, however, the APSFR is at a high risk of sea
water flooding according to the following methodology.

5.4 Flooding due to the Mean Sea Level rise

The projected mean sea level rise was estimated in the context of tReeliminary Assessment of Flood
Risks, for the entire Greek territory, as the sum of the rise of astronomical and meteorological tides and
from the mean sea level rise due to wave setup.

A MSL rise due to astronomical tides

The MSL rise due to astronomical tide was considered constant and equal to 10 cm for the length of the
coastline

A MSL rise due to meteorological tides

The MSL rise was estimated for a 59ear recovery period. The modelling results are presented in figure
5.4
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Figure 5.4: Maximum MSL rise along the Aegean Seacoastline due to meteorological tides
A MSL rise due to wave setup

The MSL rise due to wave setup is estimated as 7% of the height of an open ocean wave. The maximum
wave height arose from the calculation of the height values for each of the eight main wind directions
and was calculated from ocean expansion, wind speedaduration.
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To estimate the rise due to wave setup, the following process was followed:
A A 2 km land cover raster was created.
A Based on this raster, ocean expansion was calculated for the eight main directions.

A Wave height from eight ocean expansions was calculated for the eigfitections with a given speed
and wind duration. A wind speed equal to 26.4 m/sec was considered, which corresponds to 10
Beaufort and a blow duration of 15h, for all directions. These were estimated to be maximum values
for a 50-year return period.

A The maximum wave height was estimated for each of the eight directions.

A The MSL rise was calculated at 7% of the wave height for each of the eight directions.
Figure 5.5 shows the maximum rise from all directions.
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Figure 5.5: Maximum MSL rise along the Aegean Seacoastline due to wave setup.
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Figure 5.6: Overall maximum MSL rise along the coastline for a 50-year return period

For a 100year return period it is anticipated that the meteorological tide will not differ greatly;
however, the flooding due to wave setup will be 120% greater. Therefore, in order to estimate the rise
of sea level for a 106year return period, the astological tide, meteorologicaltide, and floods due to
wave setup increased by 15% are added together. At this stafieoding for a 1,000-year return period
cannot be reliably estimated.
Having regard to:

A Coastal urban areas typically have some form of quay or wave barrier measuring roughly 1.0 m

above MSL.

A Irrigation is typically 1.0 m above MSL.

A Habitats are located around the MSL, but periodically there are floods,
it was estimated thatthe coastal areas at risk are those where the rise in mean sea level is
estimated to be at least 1.0 m .
APSFR GR12RAKO0001 in the Thracian WD is at high risk given that it borders with coastal waters and
the total MSL rise is estimated to be greater than 1 m. In particular, the total MSL rise is estimated to be
1.11 and 1.23 m for the 50 and 10§ear return periods, respectively.
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6 FEATURES OF AREAS OF POTENTIAL SIGNIFICANT
FLOOD RISK (APSFR)

6.1  Xanthi - Komotini flatlands (low -lying areas of the Nestos,
Kosynthos, Kompsatos, Aspropotamos, Bosbozi, Filiouri rivers and
the riparian areas of Lake Vistonida) (GR12RAKO0001)

6.1.1  Zone Description - Recording and delineation of River Basins

The study area comprises of the Xanthi Komotini flatlands which encompass lowlying areas of the

Nestos, Kosynthos, Kompsatos, Aspropotamos, Vosvozi, Filiouri rivers and the riparian areas of Lake
Vistonida, which sits in the centre of the flatlands.

The Nestos and Evros river basins are transboundary river basins between Greece and Bulgaria (Nestos)

and between Greece and Bulgaria and Turkey (Evros). The total Nestos river basin spams® 1 +1 6 1 A&
which3tpuv Ei o AOA T TAAOGAA 11 " GbnSidedipdl +QTOE IxgE EAAEEE QA T AO
to the basin of the Dospat dam in Bulgaria, whose waters are diverted almost in their entirety and do

not reach Greek border.
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Figure 6.1: Total Nestos River Basin
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6.1.2 Natural Characteristics

Morphological characteristics

In the north, the flatlands are delineated by the mountain zone (southern margins of Rhodope) upstream

of Lake Vistonida. This mountairzone has a rough and diverse terrain with high altitudes of up to 100

m and >20% slopes. Tha&orth-western mountain area includes part of the Nestos basin which can be

divided into two valleys, namely the Paleokomis valley (Neogene) and the Nestos valley (Quaternary).

The hilly terrain extends around the XanthiKomotini flatlands, downstream of the mountain zoe. Hilly

elevations are found WNW of Lake Vistonida, where the Avdira ridge is located. This is a hill range

which extends in the NWSE directionfor approximately 20 km from the area of Paraskevi village to the

foothills of the Lekani mountains to Avdira. The altitude of the ridge ranges between 3D0 m with the
EECEAOO AAET C O AOAEEOGS EEI1 jpme i Qq xAibngs £ +11
(transverse to its elongated axis) at this part of the ridge amounts to-8 km. From Avdira, the elongated

axis of the hill range appears to turn NE with primary elevations due to the retention of cohesive
ATTCcliTi AOAGAOGHh 1 ADAT & OOABGOATI AEBDES ARAAT OEOGOAA 1 &
001 OCU6 AOOOEAO 11 OOEAAOGOG8 4EEO OAAOEIT OAOOOEAOC
also a narrow coastal zone of low altitudes (20 m). East of Lake Ismarida there is an @hgated hilly

terrain, which extends NNE. This hill range which has altitudes of 4800 m, comprises of a watershed

between Vosvozi river (or Bospos, or Komotini stream) and Filiouris river (or Lissos) and separates the

fold plains that have been created.

The Xanthi- Komotini flatlands are characterised by a smooth terrain with very low slopes. To the west,
Nestos river, which enters Greece, flows through the area; it crosses deep valleys and gorges, forming
intense meandering in certain areas and changingpurse towards the south to end up in the Thracian
Sea forming the Nestos delta. Schematically, the Nestos Delta looks like a triangle whose head points
north and is located at Toxotes bridge, its base is located in the south and is bordered by the cdasta
zone opposite Thasos. The eastern region of the delta comprises of the lagoon areAvdira, and the
west comprises of the lagoons in the areas of Pontolivado and Nea Karvali. The Delta area is described
at flat with small elevations (Toxotes area has a maximum height of 40 m).

Lake Vistonida is seated in the centre of the XanthiKomotini plain and divided from the sea with an
isthmus of dunes (Porto Lagos area) and communicates with it via waterways that run parallel to the
isthmus. The terrain around the lake and the coastalone of Vistonida is primarily flat with low slopes
(mild and smooth terrain). Upstream of the lake, it is observed that Kosynthos river, which flows
through the area of Xanthi, diverts to the east before flowing into the flatlands, although it flowed SE
before the diversion. At this point a small flatlands area has been created with small slopes of about 2
4%.
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Main geological characteristics

The Xanthi- Komotini flatland area is a wide sedimentary basin which is surrounded by metamorphic
igneous rocks of the crystalline terrains of the Rhodope massif, while inconsistent sediments of the
Tertiary and Quaternary periods have been deposited irhe basin. Superficial deposits of the Holocene
period cover a large flatland area and appear in the Nestos delta and the Xar@motini basin. These
deposits primarily originate from river torrents. Locally, timeless sand and gravel of the old Nestos
riverbed appear in the lower zone of the Nestos basin. Holocene deposits are generally seen in the beds
of the drainage route, but also away from the route where the coarse material gradually converts into
fine to silty clay. A superficial granulometric variation is distinguished along the Kosynthos and
Kompsatos rivers. At the torrent and river estuaries, at the foothills of the Rhodope massif, continuous
parallel cone deposits are continuously formed which are joined withwerlapping of coarse materials.
Conedeposits are also found in the flatland area around lake Vistonida from where the above torrents
are discharged. Modern coastal deposits are found along the coasts. Lacustrine deposits appear locally
and across a small area to the west (Chrysoupoli flatids) and east of the Nestos delta (Maggana and
Nea Erasmio settlements) and south of Lake Vistonida. The Pleistocene deposits cover a small area
primarily along the mountain foothills as lateral ridges and micro torrent deposition materials that flow
directly onto the foothills and are mingled. The formation appears along the northern edges of the Xanthi
basin and north of the lowlying area of Nestos river, but stops in the meadow, where it is covered by
modern fluvial deposits. It also appears at the SWnd of the basin at the KypselMelissa opening
(Municipality of Avdira) along the perimeter of the metamorphic rocks of the substrate at a width of up
to 200 m. Neogene deposits are found to the south of Komotini and to the north and south ends of the
eastern part of the XanthiKomotini basin. On the western side of theasin,they appear superficially in
narrow elongated strips, whereas on the eastern side they have a thickness of 368 m. The Tertiary
sediments (Eocene, Oligocene), make up the first sedimentary row that is developed above the
crystalline terrain in the region. The first deposits are terrestrial formations of a basal clastic series
comprising of conglomerate, breccia, and psammites, which heading in the upward direction gradually
shift to marine molasses formations of a sandstone series with fine dadoloured psammites
alternating with greyish to cyancoloured marls, finely-layers marls and conglomerate insertions. These
formations are found on the eastern outskirts of the flatlands. Nummuli¢, reefal to biolayered, white
coloured limestonesits above the basal clastic series. These biogenous shallevater sediments are a
solid, rough formation which has the form of conglomerates at its base. The reefal limestones occupy
the highest point ofthe morphological elevations where they appear. In the study area they are found
to the south of the Xanthi Komotini flatlands. Sitting above the hummulitic limestones is a formation
which is made up of marly limestones, marls, psammites, arkoseonglomerates,and breccia of the
Upper Eocene Lower Oligocene period and the above present better granulometric variation.
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Presentation of watercourses that feed the area

Upon entering Greek territory, Nestos river forms a natural route among the mountains of western
Rhodope, Falakro and the mountains of Lekani, which is runoff into the river and numerous tributaries
and torrents of continuous or interrupted flow. At this section, the entire river show signs of
karstification, such as dolines as well as scattered cavities and caves. Thus, high level precipitation
infiltration conditions and groundwater runoffs toward the exits are being created which are positioned

at the lowest elevation points.

Kosynthos river flows through Xanthi and ends up at the large Vistonida flatland area where its riverbed
widens significantly and after threekilometres is restricted by embankments. The river is otherwise
straight up to Vistonida due to the flood defence works that have taken place. As it runs along the
flatlands, many streams join and runoff into the river. Given its relatively small length and smaliver
basin, the discharge of Kosynthos river is not stable, but presents great fluctuations which areaetitly
related by the intensity and duration of the rainfall in the area. Therefore, there are periods with a great
water supply, with floods and destructions at times and periods where the surface flow is negligent,
especially in the flatlands. Thereforeit is often referred to as a torrent.

Along its route and until outpour into Lake Vistonida, Kompsatos river (or Polyanthos or Xiropotamos)
drains the waters of many small streams. In the lakeside area of Kompsatos river and Aspropotamos
river, there are drainage works with pump stations that remove the groundwater outflows and the
rainfall of the low-lying area.

Fyliris river (or Lissos) and its tributaries flows to the east of Ismarida and pours into Anoichto bay,
draining numerous torrents. The artificial Lake Granitis has been createtbrthwest of the river basin.

Vosvozis or Bosbos river, with features of a Mediterranean torrent consists 8fmain branches; along

its route is receives the biologically treatedwastewater of Komotini. At its flatland section, the Vosvosi
OEOAOAAA EO OOO0O0O1T 01 AAA AU Ai AATEI AT OO Ob EOO AOGOGO
controlled by flood gates.

6.1.3  Anthropogenic characteristics

Land use

Prevailing within the APSFR are wide linear cultivations (30.41%) followed by dense crops (28.19%),
wheat crops (13.64%), impermeable surfaces (6.32%), bare land (4.78%) grasslands (4.61%), forests
with >80% tree cover (4.03%), tree groves or tree farms (28%), densely constructedurban areas
(1.72%), forests with 10-50% tree cover (1.46%), forests with 5680% tree cover (1.22%) and sparsely
constructed villages and settlements (<40% impermeable surfaces) (0.04%).
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Economic activities
A Rural Areas

Within the APSFR which is defined by the XanthiKomotini flatlands (low-lying areas of the Nestos,
Kosynthos, Kompsatos, Aspropotamos, Bosbozi, Filiouri rivers and the riparian areas of Lake Vistonida
(GR12RAK0001), there are greenhouses across an ar@gasning 0.13 knt? particularly in the wider area

of the Chrysoupoli and Feloni settlements, rice crops spanning 20.17 Rnin the most western end of
the zone close to the Agiasma, Pigi, Nea Karya and Haidefto settlements and other crops stretching
across 1,282.44 kra are scattered throughout the zone.

With respect to other land uses and economic activities, the following are found:
A Livestock Facilities
Within APSFR GR12RAKO0001 there are5Z8 livestock facilities with a total of 265950 livestock.
A Airports
Located within APSFR GR12RAKO0001 are:
- One (1) military airport and
- One (1) Staterun airport
A INDUSTRIAL ZONES (VIPE)/ INDUSTRIAL PARKS (VIOPA)
Located within APSFR GR12RAKO0001 are:
- Three (3) Industrial Zones: The VIPE of Kavala, Komotini, and Xanthi and
- One (1) Industrial Park, the Sapes VIOPA.
A Industrial Plants

With respect to industrial plants, 28 such industrial plants are located within the limits of APSFR
GR12RAKO0001. Of these, twelve (12) industries and facilities fall under the provisions of the IPPC
Directive, five (5) fall under the provisions of the SEVEO Directive and two (2) falls under the
provisions of both Directives.

A Boreholes
143 boreholes are located within the limits of the APSFR GR12RAK0001
A Educational buildings

A total of four hundred nineteen (419) educational buildings are located within the APSFR
GR12RAKO0001.

A Sports Facilities

The following sports facilities are located within the limits of the APSFR GR12RAK0001
- Eighty-three (83) soccer fields
- Fourteen (14) sports facilities
- Four (4) 5x5 soccer fields
- Ten (10) basketball courts
- Three (3) indoor gyms
- Two (2) Municipal sports centres
- One (1) indoor sport centre
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- One (1) indoor swimming pool
- One (1) Municipal stadium
- One (1) auxiliary sport centre
- One (1)National stadium
- One (1) sports complex
- One (1) tennis court complex and
- One (1) outdoor sports complex
A Monuments of cultural heritage
The following archaeological sites and monuments are also located within APSFR GR12RAKO0001;
however, none of these has been characterised as being of international importance (UNESCO):
- Two (2) archaeological sites
- Four (4) ancient monuments
- Four (4) recent monuments
- Two (2) archaeological sites/ ancient monuments
- Six (6) museums
- Nine (9) Historically PreservedMonuments and
- One (1) Monument
A Civil protection facilities
The following civil protection facilities are located within APSFR GR12RAKO0001:
- Two (2) Police Directorates
- Five (5) Police Stations
- Four (4) Firefighting Departments
- Two (2) Fire Brigades
- One (1) Fire Brigade of the Regional Fire Department
- Two (2) Border Guarding Departments
- Two (2) Police Officer Trainee Departments and
- One (1) passport control department
A Health facilities
The following health facilities are located within APSFR GR12RAK0001:
- Twenty-seven (27) Regional Clinics
- One (1) Health Centre
- Two (2) General Hospitals
- Two (2) Primary Healthcare Units (PEDY) and
- One (1) Natural Medicine & Rehabilitation Centre
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A Tourist Zones

Within APSFR GR12RAKO0001 there are both developed tourist areasd developing tourist areas some
of which are ideal for mass tourism and some for the development of alternative forms of tourism.

A PPC substations
A total of three (3) PPC substations are located within the APSFR.
Settlements

66 settlements are located within APSFR GR12RAK0001: Agiasma, Pigi, Nea Karya, Chrysochori,
Haidefto, Keramoti, Monastiraki, Chrysoupoli, Thalassia, Kyrnos, Orfano, Mikrochori, lliokentima, Neo
Erasmio, Dasochori, Maggana, Dafni, Pigadia, Feloni, Genisea, Polysitos, S¥iniso, Potamia, Nea
Kessani, Selino, Ano Amaxades, Amaxades, Lagos, Salpi, Mosaico, Amvosia, Dialampi, Galini, Vragia,
Aratos, Archontika, Pamforo, Amaranta, Kallithea, Mystakas, Tsifliki, Arriana, lasion, Mikron Pisto,
Lofari, Kikidio, Komotini, Papadimj Polyanthon, lasmos, Palladion, Kimmeria, Xanthi, Paleon Katramion,
Magikon, Avaton, Paradeisos, Galani, Kalchas, and Mavromati.

Main technical infrastructures
The following arterial road sections run through APSFR GR12RAK0001:

A National and Old National Road 02 Albanian border Vatochori - Pisoderi - Florina - Edessa,
Giannitsa- Nea Chalkidona- Thessaloniki- Lagkadikia - Amphipolis - Kavala- Toxotes - Xanthi -
Porto Lagos- Komotini - Mesi- Alexandroupoli - Ferres- Ardanio - Evros bridge.

A National Road 14 Drama Paranesti- Stavroupoli - Xanthi.
A Egnatia Odos

A New National Road 02 Thessaloniki Derveni - Strymonas Bridge- Nea Peramosz Kavala and
Xanthi bypass.

In addition, a section of the rail network runs through the area and there arthree ports (Keramoti,
Porto Lagos, and Avdira).
APSFR GR12RAKO0001 has three dams, namely the lasio dam (Regional Unit of Rhodope), the artificial
Nea Adriani dam lake (Regional Unit of Rhodope), and the artificial Neo Sidirochori dam lake (Regional
Unit of Rhodope).
Lastly, it has three activeWastewater Treatment Plant (WWTP) (Komotini, Xanthi and Chrysoupoli
WWTPs), two sanitary landfills (Komotini and Xanthi) andwo restored sanitary landfills (Haidefto and
Xiropotamos).
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7 FLOOD HAZARD MAPS

7.1 Flood Hazard Map preparation method
7.1.1  Scenarios under consideration

Watercourses

The watercourses (rivers, streams, torrents) and the hydrological basins that feed the APSFR, and the
lakes located within the APSFR were identified. The process was implemented using Geographic
Information Systems (ArcGIS software) based on the digital t&in model provided by the National
Cadastre and Mapping Agency S.A., with a 5mx5m resolution (elevation accuracy: 1.0m). The following
were computed for all river basins: Their morphological characteristics, their geological and
hydrogeological conditiors, soil types with emphasis on their classification according to their
infiltration, land cover - vegetation based on the land uses according to OPEKEPE and the processing of
.#-18680 1 OOET-20BY).01 O | ¢cmmy

Based on the technical requirements of the study, the minimum area of the river basin, below which no
hydraulic modelling was required, is 10 knd, which was the starting point for the typology applied for
the River Basin Management Plans of Directive 2000/60/EC.

The scenarios that were presented in table 7.1. Especially for the upper reaches of Nestos river, from
the entry point to APSFR GR12RAKO0001 and up to its estuary, additional sensitivity analyses were
performed, and additional scenarios were considered according to table 7.2.
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Table 7.1: Scenario under consideration

Recovery ; .
. . : : Time Rainfall ]
Flooding Scenario Period (T, in distribution curve Flood graph Scenario name
years)
High exceedance Most
9 iy 50 Alternate blocks Moderate probable Mean Sch0avg
probability values
Medium exceedance Most
» 100 Alternate blocks Moderate probable Mean Scl00avg
probability
values
Low exceedance Unfavourable Most
. 1000 . Moderate probable Mean Scl 000avg
probability scenario values
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Table 7.2: Scenarios under consideration for Nestos river

. . Rgcovery Time Rainfall Manning .
Flooding Scenario Period (T, in e Flood graph " Scenario hame
distribution curve coefficients
years)
High exceedance Most Most probable
- 50 Alternate blocks Moderate probable Mean Sc50avg
probability values
values
High exceedance Lower Favourable -50% in relation
9 Y 50 Alternate blocks | confidence Favourable to the most Sc50upper
probability o values
limit probable values
, Upper +50% in relation
High excegdance 50 Alternate blocks | confidence Unfavourable Unfavourable to the most Sc50lower
probability - values
limit probable values
Medium exceedance Most Most probable
» 100 Alternate blocks Moderate probable Mean Scl00avg
probability values
values
Medium exceedance Lower Favourable -50% in relation
» 100 Alternate blocks | confidence Favourable to the most Sc100upper
probability -y values
limit probable values
. Upper +50% in relation
Medium exc_:g:edance 100 Alternate blocks | confidence Unfavourable Unfavourable to the most Sc100lower
probability - values
limit probable values
Most
Low exce_e.dance 1000 Unfavourgble Moderate probable Mean Most probable Scl 000avg
probability scenario values
values
Lower -50% in relation
Low exce_e_dance 1000 Unfavourgble confidence Favourable Favourable to the most Scl 000upper
probability scenario o values
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Lakes

The hydrologic basins that feed the lakes which are located in the APSFR region were identified and the
flood hydrographs of the drainage basins were computed. The 50100 and 1,000-year return period
scenarios were considered.

Coastal waters

"AOAA E1T OEA AAOGA 1T &£ OEA OOOAITEIETAOU EIITT A OEOE
possible sea level rise for assessing their hazard" there are coastal areas of Water District that present

a hazard (see chapter 5.4). The examined scenarie®ncerned floods with a high probability of

exceedance for a 5§ear return period and floods with a medium probability of exceedance for a 100
year return period.

7.1.2 Flood Discharges

Flood Curve Construction

Initially, data were collected,analysed,and processed in order to produce time series of maximum
rainfall for the time steps 5min, 10min, 30 min, 1h, 2h, 3h, 6h, 12h, 24h, 48h, which were then used to
compile the rain curves. In particular, the following steps were taken:

A Recording of all types of forms, recording tapes and data in digital format that were made available
by the competent bodies YPEN, EMY, PPC, YPAAT (station management information, number and
type of instruments, operator, data period, recording time interal, etc.), data that is registered at
the National Data Bank of Hydrological & Meteorological Information (NDBHMI), as well as
additional data of bodies which were not registered at the NDBHMI until now. In general, the time
series for the YPEN stations we available for over 35 years, and over 15 years for EMY. The time
series of the PPC largely fluctuated from 10 years to over 45 years, and the length of time series for
YPAAT started at 10 years and exceeded 45 years.

A The initial selection of the rain gauge and rain recording stations for preparation of the rainfall
curves was made taking the following criteria into account: Spatial density, altitude coverage,
length of time, continuous operation throughout the year, da quality, reliability of measurements
(data time series over 15 years, geographical location so that all the Water District areas are
uniformly covered, reliability of measurements, etc.).

A Collection, archiving and digitisation of the data for the selected stations. Processing of time series
and production of time series of maximum rainfall for the time steps 5min, 10min, 30min, 1h, 2h,
3h, 6h, 12h, 24h, 48h. The time series were processe®&E T ¢ OEA O( UAOI CT T 11106 ¢
to obtain a strict time step with aggregation procedures.

A Secondary qualitgempirical control for detection (and removal) of additional errors in the primary
samples (standard data adequacy and consistency checks, graphical checks, detection of extreme
values- outliers, comparison of common rain gauge and rainecording data).

A Adaptation of General Extreme Value (GEV) distribution to the maximum daily rainfall samples and

OOAOEOOEAAT AT 1 OEOOAT AU AEAAE AAOAA 11 OEA ' %6

Al PEOEAAT AEOOOEAOOEIT 1 g8 2 AdiEdestion offinabsampes. AO | AAO
A Analysis of statistical characteristics of the final samples (statistical figures).
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The mathematical expression that was used for the rainfall curve was:

_ A(T* - :,u)
(d.T)=——
(1+d/ 8y
where:
d duration of rainfall
t return period
{ Generalized Extreme Value (GEMjstribution shape parameter
[ h  SGeneralized Extreme Value (GEV) distribution parameters
1> generalized extreme value (GEV) distribution scale parameter
¢> generalized extreme value (GEV) distribution location parameter

The final values of the above parameters for the rain gauge/rain recording stations of the Thracian
Water District are shown in the following table.

Table 7.3: Final parameter values of rainfall curve points at the stations of the Thracian Water
District.

I N S TR

1  ORGANI 0.082 0.708 0.040 0.896 1316.04
2 MYRTISKI 0.082 0.708 0.040 0.850 1 056.06
3 KECHROS 0.082 0.708 0.040 0.910 1342.47
4 MEGALO DEREIO 0.082 0.708 0.040 0.870 1108.94
5 PROTOKKLISI 0.082 0.708 0.040 0.863 901.84
6 METAXADES 0.082 0.708 0.040 0.886 982.62
7 | SITOCHORI 0.082 0.708 0.040 0.888 956.18
8 | AISYMI 0.082 0.708 0.040 0.878 1323.38
9 NIPSA 0.082 0.708 0.040 0.859 984.09
10 | SAPES 0.082 0.708 0.040 0.877 998.78
11 A THERMES 0.082 0.708 0.040 0.877 1348.35
12 | OREO 0.082 0.708 0.040 0.916 2029.87

13 | PRASINADA

14 | SIDIRONERO
15 | ACHLADIA

16 = VOLAKAS

17 | POTAMOI

18 | MIKROKLEISOURA
19 | MIKRO DEREIO
20 | MIKROMILIA
21 | DIKEA

22 | KYPRINOS

23  DIDIMOTIHO

0.082 0,708 0,040 0,882 891.56
0,082 0,708 0,040 0,905 1029.62
0,082 0,708 0,040 0,878 772.58
0,082 0,708 0,040 0,872 1229.38
0.082 0.708 0.040 0,850 787.27
0,082 0.708 0,040 0.906 1113.34
0,082 0.708 0,040 0.891 981.15
0,082 0.708 0.040 0.880 891.56
0,082 0,708 0,093 0,723 391.68
0,082 0,708 0,093 0,732 393.57
0,082 0,708 0,093 0,839 499.07

OO0 0000000000000 00060600

OO o
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24  SOUFLI G 0,082 0,708 0,093 0,661 382.83
25 | LEFKIMI 0,082 0,708 0,093 0,730 489.60
26 | TRIFYLLI 0,082 0,708 0,093 0,734 591.94
27 FERRES 0,082 0,708 0,093 0,781 471.91
28  ALEXANDROUPOLI 0,082 0,708 0,093 0,741 447.27
29 | ABAS 0,082 0,708 0,093 0,747 449.80

30 MIKRA XIDIA
31 NYMPHEA

0,082 0,708 0,151 0,592 255.24
0,082 0,708 0,151 0,743 352.90

32 | GRANITI 0,082 0,708 0,151 0,609 267.69
33 | ARISVI 0,082 0,708 0,151 0,564 243.57
34 | KROVYLI 0,082 0,708 0,151 0,558 271.58
35 | TRIKORFO 0,082 0,708 0,151 0,574 289.48
36 IASMOS 0,082 0,708 0,151 0,623 366.13
37 | KOMOTINI 0,082 0,708 0,151 0,601 295.31
38 | PORPI 0,082 0,708 0,151 0,610 288.70

39 GERAKAS

40 KARYOFYTO

41 LYKODROMIO

42 KECHROKAMPOS
43 A TOXOTES

0,082 0,708 0,151 0,591 529.54
0,082 0,708 0,151 0,472 226.84
0,082 0,708 0,151 0,638 314.38
0,082 0,708 0,151 0,675 426.05
0,082 0,708 0,151 0,719 382.08

44  SEMELI 0,082 0,708 0,151 0,712 480.52
45 | STENO 0,082 0,708 0,151 0,277 225.28
46 | LEKANI 0,082 0,708 0,151 0,423 268.47
47 | XANTHI 0,082 0,708 0,151 0,671 499.97

48 | CHRYSOUPOLI
49  MESOCHORI
50 PARANESTI

51 | PTELEA

52 THASOS

0,082 0,708 0,151 0,638 262.63
0,082 0,708 0,151 0,491 217.89
0,082 0,708 0,151 0,511 202.32
0,082 0,708 0,151 0,532 236.95
0,082 0,708 0,151 0,706 403.09

O 0000 e 000000000000 00 e o0 e

R R R R R R R R R R R R R R R R R R R R R R R R R R
OO0 6006060606000 6000060606000 6060 6

The following figure shows the rain gauges and rain recording stations that were used to produce the
rainfall curves for the Thracian Water District.
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Figure 7.1: Rain gauge network and rain recording stations used for the production of rainfall curves
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In addition, with respect to the rainfall curves with a 50, 100 and 1,000 return period, theonfidence
levels for an 80% confidence interval were calculated (in order to exclude the upper and lower 10%).

The confidence levels were calculated from the aggregated sample of all available time scales, so they
are dimensionless in terms of duration. Moreover, there are no analytical expressions; therefore, values
were calculated for each station fob0-, 100- and 1,000year return periods.

Preparation of flood hydrographs

A mathematical rainfall runoff model was planned and resolved. The HEEIMS software was used for
the hydrological modelling. The individual steps taken were:

A Generalisation of rainfall curve parameters for each sub basin via surface integration. In addition,
the upper and lower confidence levels of the rainfall curve were calculated for 50, 100 and 1,000
return periods, choosing the storm duration (12 hours, 24ours, 48 hours). At each station, the
rainfall ratio was estimated as the quotient of the estimated confidence level (upper or lower limit)
to the rainfall level that had been calculated for each return period and duration. The spatial
distribution of th e ratio values at the Water District level took place in a Geographic Information
System environment from which a grid emerged to which a rainfall ratio value was assigned to each
cell. Therefore, a characteristic value of the rainfall height ratio (eithefor upper or lower limit)
was attributed as the average grid cell value that are enclosed in each drainage basin for a specific
return period and duration.

A Calculation of the total rainfall height for each suibasin and reduction of the point value to a
surface value using the surface reduction factor.

A Time distribution of the total rainfall height using the alternating block method and thevorst-case
scenario of the precipitation graph.

A Calculation of active rainfall according to the Soil Conservation Service (SCS) method. The SCS
method is now known as the NCRS method and is based on the estimation of the curve number
(CN). Using land cover and soil type data, CN geographical distributionaps were drawn up at
Water District level and then a weighted CN number was calculated for each sbéasin.

OPEKEPE data (ilot) (2008) were used for land cover depiction. For a more representative depiction of

the land cover, ilot coverage was reclassified based on the NCMA SA orthophotos (202309 period)

and the land cover was classified into 12 categoriegccording to table 7.4:

It was then possible to estimate the rainfall curve number (CN). Fdype Il moisture conditions
(AOGAOACA AT TAEOQOET T O OEAO Al OOAOBPITA OF OEA POAOET C
35 and 53 mm, for vegetation coverage in growth conditionsthe SCS provided detailed tables with CN

values for each terrestrial hydrological group and for various land uses.

The following table shows the range of CNvalues per land coverage category and type of land.

Table 7.4: Correspondence of land cover categories and soil type using CN ¢ ¢

Hydrologic sall
Land cover category
Impermeable surfaces and water surfaces 100 100 100 100
Bare land 77 86 91 94

l-u L pyw®st p
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Hydrologic soil
Land cover category
Wide linear cultivations 62-66 | 71-74 | 78-80 | 81-82
Wheat crops 63-65 | 75-76 | 83-84 | 87-88
Dense cultivations 51-63 | 67-73 | 76-80 | 80-83
Grasslands 39-68 | 61-79 | 74-86 | 80-89
Tree groves or tree farms 35-57 | 58-73 | 72-82 | 79-86
Forests with 25-50% tree cover 36-61 | 59-75 | 73-83 | 79-87
Forests with 50-75% tree cover 33-53 | 57-71 | 71-80 | 78-85
Forests with >75% tree cover 31-47 | 56-67 | 70-78 | 77-84
%Jséfrilgag%n:g#;zi ) villages and settlements (<409 51 63 79 84
o
Ejr?:geﬁ )constructed urban areas (>40% impermeable 80 87 91 93
CNixEEAE APDPI EAO O AOAOACA I TEOOOOA ATTAEOQCEITO 0O

Geographiclnformation Systems. The land use, soil type and drainage basin maps were used.

The thematic land use and soil type levels were initially superimposed and dissected. Thus subareas
(polygons) arise to which a CiNvalue is corresponded according to the above table.

The weighted CN for the entire river basin was then determined by the integration of land use at river
basin level using an areaveight factor for each subregion.

Then, in order to calculate the relatively high and relatively low CN values according to antecedent

COAAOAO OEAT oy 11 1TO COAAOAO OEAT v o diyicdnditigas,0 OAC
soil moisture content is at wilting point, in the event that the 5day antecedent rainfall is less than 13
mm or less than 35 mm, for vegetation in the growing seasprrespectively, it was considered tht:

- Respectively, high CN values arise when the initial moisture conditions are type I, that is
when the soil is relatively saturated in its initial condition. In these conditions theCN; ¢ ¢
coefficient is determined as follows:

_ 23*CN,
''71+0.013*CN,
- Respectively, low CN values arise when the initial moisture conditions are type I, that is when

the soil is relatively unsaturated (dry) in its initial condition. In these conditions theCNg
coefficient is determined as follows:

_ 042*CN,
' 1- 0.0058 CN,

A Assessment of the Soil Conservation Service (SCS) unit hydrograph.

The synthetic UH correlate the UH parameter with some geomorphological basin characteristics. The
best known UH is the one that was developed by the US Soil Conservation Service (SCS) (Chow et al.,

l-u L pyw®wt p
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1988). In this study, for each sub basin, th®imensionless unit hydrograph (DUH) of the Sall
Conservation Service (SCS) is plotted using the ratio of the using the basic units time to peak and peak
OAOA jh2#3h .AOEITAI % CETAROETC (AT AAITER (UAOII
A The calculation of the concentration time of each sub basin using empirical Giandotti formula which
is believed to be the most accurate of the empirical formula available. &aldition, the concentration
time differentiation was calculated based on the return period.

A In the case of Nestos river, the baseline flow for the 5@ear return period was estimated using the
OEOAO0BO 1 AAT mE 1T xh AAOGAA 11 AAOA Z£O01iT A OAOGAAO
District, the baseline flow for the 50year return period was estimated using mean flow based on
the mean annual rain level. The baseline flow was considered insignificant for ti€0- and 1 000
year return periods.

A In addition, according to information obtained from the Public Power Corporation (PPC), the mean
annual discharged of the sukbasin of the Platanovrysk Thisavros dams is equivalent to 4.26 s,
the maximum possible flood is equivalent to B30 m3/s. According to the same information, the
mean monthly river runoff for the 1965-2014 period exceeded 150 r#'s very few times, whereas
on the contrary it measured below 10m/s many times. In this study consideration is given to the
PPC approach that the upstreanmiver discharge will be used for hydropower needs and the
downstream discharge will be equivalent to 150 rf/s at most. This approach was adopted in the
high and medium probability floods (L00- and 50-year return periods), where it appears the
Platanovrysi dam is able to cope with the operation of the spillways, causing a peak runoff lag. In
the 1000-year scenarios (low probability of exceedancg it was considered that from the
Platanovrysi dam the discharge released is defined in the flood graph that wasovided by the PPC
(Qp = 3573 m3/s), in the context of the study that was prepared on its behalf and is entitled
O0OAPAOAOGETT 1T &£ AT i POAEAT OEOGA OOOAU EI O OEA AAO
Nestos riverbed downstream of Platanovrysi dam and up to the estuaries (Nestdelta), for various
flood discharges and the impacts of the backwater effect from the failure of the dams of Nestos river
at the administrative limits of the Prefectures of Drama, Kavala and XanthFinal report, Stage 2,
.1 OAT AAO ¢mnpto68
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A Flood discharges from Bulgaria

Nestos and Dospat are the transboundary rivers of the Thracian Water District. Nestos river repatriates
south of Godeshevo and Dospat river enters Greece north of Kalyvia Kariotou.

With document under no. F.119/14/AS 392/5.2.2015 by the Greek Embassy of Sofia in Bulgaria, the
verbe nota under no. 5418-27/52.2015 by the Bulgarian Ministry of Foreign Affairs shifted, with the
peak flood discharge values being assigned close to the €keBulgarian border. This data is presented
below:

Table 7.5: Flood discharges from Bulgaria to Nestos river

t Evn UA| tEpmn U

Q (M3/s) Q (m3/s)
Nestos (Mesta) 528.0 647.1 736.8 1039.4

Theinformation pertaining to Nestos area based on the measurements of station of Hadjidimovo station
at Nestos river and the station of Salovcha on the Bistritsa river

The Despot dam has a spillway with a maximum discharge capacity equal to 3@sfor a 1 000-year
return period. Despot river releases water that is equivalent to 6 Ats, from the 11 md/s of water that
are released from the dam bed and are diverted to the Teshel hydropower station. In conclusion, it is
considered that for 50year and 100 year return periods the discharge that released t®espot River
equals 6 n¥/s and for a 1 000year return period the discharge that flows into the Greek part dbespot
River equal 6 + 36 = 42 r#s.

A Results of flood hydrograph
4EA OAOOI OO T &£/ OEA A TTA EUAOI COAPEO &I O OEA
locations of the network, are presented below.
Nestos river
With respect to the 50year return period, the discharge peak at the point downstream of the entry to
APSFR GR12RAKO0001 amounts t0019.3 nmd/s, at the point downstream of Xirorema it amounts to
1057.6 me/s and lastly, at the estuary of the river, the discharge peak amounts to0B4.8 ng/s. With
respect to the 100year return period, the discharge peak at the point downstream of the entry to APSFR
GR12RAK0001 amounts to B08.4 mg/s, at the point downstream of Xirorema it amounts to 1352.3
m3/s and lastly, at the estuary of the river, the discharge peak amounts to3B8.6 m?/s. With respect to
the 1 000-year return period, the discharge peak at the point downstream of the entry to APSFR
GR12RAK0001 amounts to 800.7 n8/s, at the point downstream of Xirorema it amounts to 5348.3
m3/s and lastly, at the estuary of the river, the discharge peak amounts t0605.7 nmé/s.

Kosynthos, Kompsatos, Bosbos rivers

With respect to the 5Qyear return period, it arises that the discharge peak of Kosynthos river amounts
to 1602.8 /s, 1 955.8 ne/s for Kompsatos river, 207.9 n3¥/s for Trayo river and lastly, 273.9 n#/s for
Bosbos river.

With respect to the 100year return period, it arises that the discharge peak of Kosynthos river amounts
to 2149.4 md/s, 2 516.0 me/s for Kompsatos river, 276.3 n¥/s for Trayo river and lastly, 391.0 n#/s for
Bosbos river.

- o p @y p
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With respect to the 1 000-year return period, it arises that the discharge peak of Kosynthos river
amounts to 6748.7 m?, 5868.8 m?/s for Kompsatos river, 682.2 n¥/s for Trayo river and lastly, 1459.5
m3/s for Bosbos river.

Fyliris river

With respect to the 5Gyear return period, at the point of its confluence with Melissorema, the discharge
peak amounts to 664.6 /s, at the point downstream ofits confluence with Mikrorema, itamountsto
1 183.8 n¥/s, at the point downstream ofits confluence with Sidirorema, it amounts to 1702.4 m8/s and
lastly, at the estuary of the river, the peak discharge amounts to660.8 m?/s. With respect to the 106
year return period, at the point of its confluence with Melissorema, the discharge peak amounts872.5
m3/s, at the point downstream ofits confluence with Mikrorema, itamountsto 1 514.6 /s, at the point
downstream of its confluence with Sidirorema, it amounts to 2L78.0 m#/s and lastly, at the estuary of
the river, the peak discharge amounts to 211.9 n#/s. With respect to the 1 000year return period, at
the point of its confluence with Melissorema, the discharge peak amounts to 2 536.3/8) at the point
downstream ofits confluence with Mikrorema, itamountsto 3 873.4 n¥/s, at the point downstream of
its confluence with Sidirorema, it amounts to B17.4 nmd/s and lastly, at the estuary of the river, the peak
discharge amounts to 582.1 nd/s.

7.1.3  Flood routing

The flood routing study at section of the river and stream was carried out using a pseudoo-
dimensional mathematical model, whiclconsideredembankment failure due to overflow. In the case of
torrents (topography permitting), the evaluation was carried out with simpler mathematical models in
which the flow along the riverbed was simulated with a onedimensional flow, while on either side of
the riverbed a two-dimensional modelling was applied, where required.

The FLG2D Pro flood routing model was used for the flood routing, with consideration of non
permanent non-uniform flow.

The model operates on the basis of finite elements, where the movement of the flood volume takes place
in a rectangular grid in the case of floodplain (2D) and in crossections when routed within a
watercourse (1D). The evolution of the flood wave in twalimensions takes place through the numerical
integration of the equations of motion.
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Figure 7.2: Flow motion between canal and flatlands

The geometry of the ground was attributed based on the digital elevation model (DEM) provided by the
National Cadastre and Mapping Agency S.A., with a 5mx5m resolution (elevation accuracy: 1.0m), while
along the coastline of APSFRs and the Nestos river bdson the DEM provided by the National Cadastre
and Mapping Agency S.A., resolution 1mx1m (vertical accuracy 0.30 m). The topographic infrastructures
were supplemented with onsite topographic surveys of crosssections and technical works.

yT T OARO O1 AOOEI AOGA
-ATTET G880 Al AEEFEAEAT OO0 EI
applied are presented in the following table:

Table 7.6: Manning coefficients per land cover category

-ATTET ¢80 AT AgEAEAEAT OOh
OAT AOGET 1

of 1 AT A

Manning . :
L Final Manning
coefficient "
Land cover category range of coefficient for the
19€ average scenario
variation
Impermeable surfaces and water surfaces 0.01-0.03 0.03
Bare land 0,035-0,10 0.05
Wide linear cultivations 0,02-0,05 0.04
Wheat cultivations 0.02-0.17 0,083
Dense cultivations 0.035-0.10 0,083
Grasslands 0.033-0.10 0,033
Tree groves or tree farms 0.07-0.17 0.1
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Manning . .
L Final Manning
coefficient o
Land cover category ranae of coefficient for the
19€ average scenario
variation
Forests with 10-50% tree cover 0.07-0.16 0.1
Forests with 50-80% tree cover 0.10-0.20 0.15
Forests with >80% tree cover 0.10-0.20 0.2

Sparsely constructed villages and settlements (<40%

) 0.08-0.15 0.15
impermeable surfaces)
Densely constructedurban areas (>40% impermeable 0.1-0.2 0.2
surfaces) - '
River and stream beds (onalimension analysis) 0.04
I FOAO DPOI AAOGOGET ¢ AT A OOOTTEITCd6 OEA AAOGAh OEA 11 AA

of the hydraulic calculations include the water surface level, the flow depth, theelocities,and the runoff
in eight directions as well as data for the hydrographs, the inlets and outlets and the stored volume of
water in the plain.

It is worth noting that the modelling and hydraulic modelling was carried out on a total length of rivers,
streams and torrents exceeding 43900 metres. The time required to set up each scenario per river or
torrent section, i.e., the processing and rewvie of input data, entering the data into the model, correcting
errors, and evaluating the results, ranged from 6 to 10 hours per modeling, while the computational
times ranged from 1 hour to over 12 hours for each "run" and for each recovery period.

The modeling and export of the results led to the preparation of the hazard maps which show:

A Spatial distribution of the flood area,

A Spatial distribution of maximum floodwater depth,

A Spatial distribution of the maximum flow velocity,

A Water arrival times and pooling in areas of interest
The created maps show the spatial distribution and flood velocity envelope curve for all the rivers,
streams,and torrents. Floods are the result of the modelling with data arising from scenarios and flood
hydrographs that were estimated based on mathematicadtatistical expressions such as rainfall curves

and given land uses. Precipitation graphs and the layoof the flood hydrographs refer to flood events
that occur on average once every fifty, one hundred and one thousand years.

With respect to the hydraulic model, the accuracy of the results depends on both the accuracy of the
digital terrain model and the size of the grid used in the individual solutions, which generally ranges
from 10x10m to 30x30m

7.1.4  Floods from rising lake levels

In the case of lakes, the flood hazard assessment of riparian areas was made based on the flood
hydrographs of the drainage basins and the detailed calculations of the water balance.
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7.1.5 Flooding due to the Mean Sea Level rise

'O PAOO T &£# OEA OOOAUR AT AOOAOGOI AT O xAO T AAA T &£ O
O0OAT EIl ET AOU OEOE AOOAOGOI AT O 1T £ £l élevd&ionof seal@iel OEA
O0i AOAI OAOA OEAEO EAUAOA6 xAO OOAA &£ O OEA AOOA
Secretariat for Water (SSW) with the support of the Flood Risk Management Consulting Joint Venture,

ECOS CONSULTING SKARATHANASI, EFB ASSOCIATES CO in the context of the projget AAET EAAI
assistance service of the Special Secretariat for Water in the implementation of Directive 2007/60/EC

£l O OEA AOOAOGOI AT O AT A TATACAIT AT O T &£ £A1TT A OEOEOS
The main parameters that were taken into consideration for the assessment of flood from the sea were
astronomical and meteorological flood forecasting and the assessments of the MSL rise due to wave

setup. The elevation of the coastal line is estimated #s sum of the rise due to wave setup, the rise due
to meteorological tide and the rise due to astronomical tide. (See Chapt. 5.4).

7.1.6  Impact of climate change

The EU recognizes that future changes in the intensity and frequency of extreme rainfall, in conjunction

with changes in land use, are expected to increase flood risk across Europe. The EU 's general guiding
principle is to adapt flood risk management to ptential climate change. According to Article 14 of
Directive 2007/60/EC, the likely impact of climate changes on the occurrence of floods shall be
considered in the reviews of the flood hazard maps and the flood risk maps and the flood risk
management plans (FRMPs) during the 2 implementation cycle of the Directive.

Inthis 1E | D1 Al AT OAOET 1T AUAT A 1T &£ $EOAAOEOA ¢nnyxyTen¥e#h
OEA OEA 11 x A@AAAAAT A AR00Heark)AvhidhBnill BeGuitheOekafinddnine & ¢+ E p
Review of the FRMP, based on the appropriate methodology that will be developed pursuant to
guidelines and proposed actions of EU Guidance document No. 24. It is pointed out that climate change
related issues, are the essence of the Regional Climate Chardglaptation Plan (RCCAP) which will
specify the directions to be taken by the NSCCA, by setting immediate adaptation priorities at the local
level. The provisions and results of the RCCAP of the Regions of Eastern Maceddrtisace, as approved
according to Article 43 of Law 4414/2016, will be taken intoconsideration during the 1st Review of the
Preliminary Flood Risk Assessment and then during thestlReview of the Flood Hazard and Flood Risk

Maps and the ¥ Review of the FRMP.

7.2  Map results
7.2.1 River flows

- Xanthi - Komotini flatlands (low -lying areas of the Nestos, Kosynthos, Kompsatos,
Aspropotamos, Bosbozi, Filiouri rivers and the riparian areas of Lake Vistonida)
(GR12RAKO0001)

The area that is flooded by fluvial floods, for a 5§ear return period, amounts to 327.82 km, 381.90
kmz2 for a 100-year return period and 656.22 kn# for a 1 000-year return period.

Based on the modelling results of thd_aspia river, it arises that flood problems arise in all return
periods, namely 50, 100, and 1 000 years. The flood flows to the flatlands on either side of the river
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which ultimately affect the Maggana settlement. The flood reaches the coastal part where is occupies a
large area. The flood flows onto the XantkHilaggana provincial road. In the 100and 1 000year return
period, there is a greater flow depth. With respeicto the portion of Vosvozi river from the confluence

of the Trelocheimaros- Karydorema - Chionorema streams to Lake Ismarida, based on the modelling
results for a 50year return period it arises that there are flood phenomena which do not affect the
nearby settlements (Mesochori, Kranovouni, etc.) since the flood to the left of the river is restricted by
the Komotini - Pagouria provincial road and on the right it mainly flows into the flatland areas. The flood
ends up at Lake Ismarida and at the coastafeas and flows into the surrounding flatlands areas. The
same image is depicted for the 10§Qear return period which does not show great differentiation with
the flooding of the 50-year period other than the flow depth. A similar scene arises for the 1 0&gear
return period with a slightly greater area being flooded in the area around Lake Ismarida and the coastal
area. Based on the modelling results @enisea stream for the 50- and 100-year return period, similar
flooding over a large area arise which flow into the crop fields and reach the coastal areas of Vistonia
bay; however, without affecting the nearby settlements of Nea Kessani, Koutso and Potamia. During the
modelling of the 1 000year period, the image is slightlydeteriorated in that there are geater flow
depths and floods over greater areas. At the portion of th€osynthos river from the confluence of the
two branches, namely Tsai and Koula, to Makryrema, it arises that the floods cover a large area for all
the return periods, i.e., 56, 100, and 1 00Qyears. Egnatia Odos motorway appears to restrict the flood
to some degee; however, as a result, the flood extends to areas upstream of the motorway. In the 1-000
year return period, the flood presents greater flow depths and covers a larger areasulting in the
flooding of crop fields and the flood entering the Sydini, Vafeika, Feloni settlements and reaching the
Koutso, Genisea, Diomideia, Pigadia, Katrami and Magiko settlements, however, without affecting them.
At the portion of the river from Makryrema to Megalo Rema, similar flood phenomena are observed in
the 50- and 100-year return periods. Due to the morphology of the terrain and the altitudes, the floods
enter the crop fields south of the river and reaches the banks of Lake Vistonida witht affecting the
settlements of Sydini and Selino. The flood image worsens in the 1 G@6ar return period where it
occupies a greater area of crops and enters the settlement®ydini but does not affect the settlement of
Selino. However, at the portion from Megalo Rema to the estuaries of Lake Vistonida, the flood
phenomena that appears during the modelling of the 50and 100-year return periods is more intense
due to the topography of the region. The flood overflows on either side of the last portion dhe river

into the flatlands and reaches the settlements of Dialampi and Selino along the perimeter of Lake
Vistonida; however, without affecting them. During the modelling of the 1 00§ear period, the image
was more adverse in that greater flow depths were presented,and the flood greatly affected the lakeside
settlement of Selino. Based on the modelling results, intense flood phenomena arise of all return periods
with respect to Kompsatos river. The flood spreads to all the flatlands on either side ohe river and
reaches Ammorema and Aspropotamos. The flood also reaches the settlements Polyanthos, Kallisti, and
Nea Kallisti without affecting them Aspropotamos river from the Egnatia Odos motorway to its estuary

at Lake Vistonida appears to be arranged and so no floods are observed during any return period given
that it has an adequateiverbed. The same image also appears in the portion of the stream north of the
Egnatia Odos motorway since its thalweg has a steep slope. Based on the modelling resatthe
portion of Filiouri river upstream of Sakoulorema stream (Vrontero stream and Melissorema), similar
flooding arisesfor the 50 and 100 year return periods. From the originating points ofbooth branches of
the stream until close to the Kinyra settlement, the flood is restricted within the stream bed due to the
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steep slope of the thalweg. From this point until its confluence with Filiouri river, it appears that the
riverbed does is not adequate resulting the flood pouring over into the flatlands north of the stream.
Based on the modelling, the flood image worsens in the 1 08@ar return period with greater flow
depths and greater area covered by the flood resulting in great areas being affected south of the
stream. At the portion of Filiouri river from Xirorema to Sakoulorema, extensive floods arise. Due to the
confluence of three streams at the upstream portion of the river, a flood appears that spreads into the
crop fields on either side of the river. The flood reaches the settlements of Tsifliki and Protato, but
without affecting them. Downstream of the porton under consideration, the flood flows into the crop
fields, mainly north of the river, and reaches the settlement of Lofario, but without affecting it. From the
modelling of the 1 000year return period, it arises that the flood image worsens with greateflow
depths being observed and the flood covering larger areas of crops. Also, it reaches the Arisvi settlement,
but without affecting it. Finally, all the return periods show similar flood phenomena at the portion of
the river from Sakoulorema to Sidiraema. At the point where Fyliris river meets with Sakoulorema
stream, Mikrorema stream and the Fyliris tributary, floods are intense resulting the river flowing over
on either side of the river to the crop fields. The flood affects the Lofari settlementsid because of the
Egnatia Odos motorway, the flood runs parallel to the motorway and reaches the Amaranta settlement.
Finally, based on the modelling results, the portion dlestos river from Stathmos settlement until its
confluence with Xirorema stream, it arises that in the 5ear return period, the flood is restricted
within the wider floodplain and embankments. During the modelling of the 106/ear period, the
riverbed does not appear adequate resulting inthe flood flowing into the crop fields around the
embankments. In the 1 00@year return period, it arises that the flood image worsens with greater flow
depths being observed and the flood covering larger areas of crops. To the north, the flood reaches the
Stathmos settlements and the Kavala Xanthi provincial road. To the west, the flood reaches the
Paradeisos settlement. Subsequently, to the south, the flood flows onto the Egnatia Odos motorway,
whereas to the east, it reaches the Agios Athanasios and Olvio settlements. From the point of the Nestos
river and Xirorema confluence to its estuaries it arises that the embankments on either side of the river
are unable to retain the flood resulting the flood phenomena occurring in all the return periods. In
particular, in the low return period, the flood rises above the embankments (to a small degree) and flows
into the town of Chrysoupoli to the west and up to the Kyrno settlement to the east. In the 1§@ar
return period, the situation worsens with the appearance of greater flow depths. The modelling reks

for a 1000-year return period show intenseflooding across larger areas and greater flow depths.

Within APSFR GR12RAKO0001 and for a §@ar return period, areas with a water depth in excess of 1 m
are located along Nestos, Kosynthos, Kompsatos and Fyliris river and on either side of these. The largest
cluster of areas with large flow depths is locatedlose to the settlements of Kallithea, Mavromati, Galini
and Feloni. For a 106year return period, areas with a great flow depth in excess of 1 m occupy a larger
area and are also identified along Nestos, Kosynthos, Kompsatos and Fyliris river and on eithide of
these. The largest cluster of areas with large flow depths is located close to the settlements of Kallithea,
Mavromati, Galini and Feloni. As expected fora 1 000AAO0 OAOOOT DAOEIT Ah OEA
regions with great depth (in exces of 1 m) is greater when compared to other return periods. These
areas are also identified along Nestos, Kosynthos, Kompsatos and Fyliris river and on either side of
these. The largest cluster of areas with large flow depths is located close to the stients of Kallithea,
Mavromati, Galini, Feloni, Chrysoupoli, Dasochori, Paradeisos, Pigadakia, Sydini, lasmos, Dalampi,
Amaranta, Anthochori, Archontika, Lofario and Amvrosia.
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The following figures show the extent of the floods and the maximum flow depths in the Thracian WD
for 50-, 100- and 1 000-year return periods.
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Figure 7.3: Extent of the floods and the maximum flow depths in the Thracian WD (T=50 years)
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Figure 7.4: Extent of the floods and the maximum flow depths in the Thracian WD (T=100 years)
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Figure 7.5: Extent of the floods and the maximum flow depths in the Thracian WD (T= 1 000 years)
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7.2.2 Lakes

Lake Vistonida (or Vistonis)

The change in the water level of the lake was examined and consequently an estimation was made of
the flood area due to the exceedance of the lake because of the flood waters flowing into the lake from
the three main rivers for 50-, 100- and 1 000year return periods. For this purpose, an assessment was
made of the inflows and outflows of the lake and the flood area was estimated based on the digital terrain
model.

The basic inflows to the lake originate from:
A The three main rivers (Kosynthos, Kompsatos and Aspropotamos)
A1 Oi T OPEAOEA DPOAAEDEOAOGEIT 11 OEA 1 AEA5O OOOEAAA
A Entry of sea water to the lake.

During the event being studied, it was believed that the water level of the lake was higher than mean sea

level and thus there was no activity from the sea to the lake. On the contrary, of the volume that flows

into the lake a percentage in the order of 2 will flow into the sea via natural and artificial channels.

With respect to the water balance, given that the extent of the flood that arose from an isolated flood

event in a short period of time was examined in this phase, it is reasonable to say thia¢ tevaporation
from the lake was insignificant during the flood event.

The available digital terrain model in the riparian zone allowed for an approximation of the curve of the
level - volume of Lake Vistonida to be developed.

With respect to calculating the flood, the water level of the lake was estimated at 0.4 m based on the
available data of the digital terrain model.

It arose from the level- volume curve that for a 508year return period the flood in the area of the lake is
expected to reach approximately 2.50 m, whereas for 100 and 1 0g@ar return periods, the flood level
is expected to reach 2.90 and 3.60 m. resgeely.

Lake Ismarida

The change in the water level of the lake was examined and consequently an estimation was made of
the flood area due to the exceedance of the lake because of the flood waters flowing into the lake from
the rivers for 50-, 100- and 1 000-year return periods. For this purpose, an assessment was made of the
inflows and outflows of the lake and the flood area was estimated based on the digital terrain model.

The basic inflows to the lake originate from:
A Vosvis river
A1 Oi 1T OPEAOEA DPOAAEDEOAOGEIT 11 OEA 1 AEA8O OOOEAAA
A Controlled entry of sea water to the lake via flood gates

During the event being studied, it was believed that the water level of the lake was higher than mean sea
level and thus there was no activity from the sea to the lake. On the contrary, on the volume that flows
into the lake a percentage in the order of 28 will flow into the sea. With respect to the water balance,
given that the extent of the flood that arose from an isolated flood event in a short period of time was
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examined in this phase, it is reasonable to say that the evaporation from the lake was insignificant during
the flood event.

The available digital terrain model allowed for an approximation of the curve of the levelvolume of
Lake Ismarida to be developed.

With respect to calculating the flood, the water level of the lake was estimated at 2.0 m based on the
available data of the digital terrain model.

It arose from the level- volume curve that for a 50year return period the flood in the area of the lake is
expected to reach approximately 2.70 m, whereas for 100 and 1 0g@ar return periods, the flood level
is expected to reach 2.90 and 3.30 m. respgaely.

7.2.3 Coastal Zones

According to the information of the Preliminary Flood Risk Assessment from sea wateAPSFR
GR12RAKO0001 is at high risk given that it borders with coastal waters and theotal MSL rise is
estimated to be greater than 1 mSpecifically, thetotal MSL rise is estimated to be 1.11 and 1.23 m for
the 50 and 10Gyear return periods, respectively. The calculation of the flood area for the development
of the Flood Hazard Maps was carried out based on the approach that the water approaches the same
level as estimated rise (See Chapter 5.4).

7.2.4  Sensitivity analysis results for flooding from fluvial flows and comparison with the
average scenario

As stated in Chapter 7.1.1, sensitivity analyses were conducted in the main branch of Nestos river and a
total of 9 scenarios were examined (favourableggverage,and unfavourable for the 50, 100- and 1,000
year return periods). The comparison of these scenarios follows:

Nestos river from the Stathmos settlement to its confluence with Xirorema

Based on the modelling results, it arises that in the favourable scenario for all the return periods, the
flood is limited within the floodplain. In the average scenario for a 5§ear return period, the flood is
contained within the wider floodplain and enbankments, whereas for the 108year return period the
flood defences seem to be insufficient resulting in the flood flowing into the crop fields around the
embankments. In the 1 008year return period, it arises that the flood image worsens with greater diw
depths being observed and the flood covering larger areas of crops.

In the unfavourable scenario, the situation is similar for the 50 and 10@ear return periods with the
flood flowing into the cultivated flatlands. For the 1 00Gyear return period, the situation worsens with

the flood occupying even larger areas and flowg into the settlements of Agios Athanasios, Thalassia
and to a lesser degree affecting the settlements of Toxotes and Tympano, while reaching the settlement
of Olvio, but without affecting it.

Nestos river from its confluence with Xirorema to the estuaries

Based on the modelling results, it arises that in the favourable scenario for the 50 and 1@8ar return

periods, the embankments on either side of Nestos river contain the flood, whereas for the 1 G@€ar

return period it appears that they are insufficieit at some points resulting in the flooding of
neighbouring crop fields.
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As previously described for the average scenario, the flood passes over the embankments in all the
return periods with the greatest extent being in the 1 008year return period.

In the unfavourable scenario, in the 50 and 10§ear return periods the flood presents a similar situation
with the flooding of settlements, crop fields and points of interest. The situation takes a turn for the
worse in the 1 000year return period with the flood east of the river occupying a larger area and flowing
into the settlements of Kremasti, Orfano, Evlalo, Avato, Maggana, while on the west it occupies roughly
the same area with an average scenario, but with greater flow depths.

7.3  Presentation of Flood Hazard Maps

The flood hazard maps are included in Document 5 (Flood Hazard Maps), they are published on the
specifically-designed website of  the Ministry  of Environment  and Energy
(http://floods.ypeka.gr/index.php/xartes -epikindynotitas/thraki -grl2) and appear in data frames at a
scale of 1:25,000 for all the return periods under consideration. This scale was chosen because in all the
scenarios that were examined, the majority of the flooded areas were rural and natural areas, not urban
areas. Thisscale provides sufficient accuracy for the identification of such areas and provides an
overview of the total study area on fewer sheets. Overall, the Area of Potentially Significant Flood Risk
(GR12RAK0001) of the Thracian Water District is covered by theen (13) data frames, which follow
the data frame distribution requirements of the HGRS 87 reference system.

The coding of the data frames has been done based on the distribution requirements of the HGRS 87
system and each data frame has a unique number. The coding of the data frames appears in the key that
is located in themid-section of each map (see Figure below).

Figure 7.6: Explanation of data frame coding

The coding format is:
wwuwei [ [ | Ty

Where:
wwwwwd OEA ET OACAO PAOO 1T &£# OEA NOT OEAI
divided by 100
LLllld OEA ET OACAO PAOO 1T &£/ OEA NOI OEAT O If@meOEA
divided by 100
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yd 4EA ET OACAO PAOO 1T £# OEA NOT OEAT O 1T &£ OEA AATIT I E
case K=25)

Based on the above, the following coding format arises:
05400 -45150/25

The dimensions of the theme are 81x61 cm with a 1cm overlap at the upper and right end of the data
frame theme for easy connection.

The title of each map comprises of a code name according to the SSW Technical Advisors guideline
standard note and the respective data frame coding. Thus, the title of the final map has the following
format:

Code name —[t3 B0 B _ -45](5(52:5]-0—5_‘

Six (8) map series were created for APSFR GR12RAKO0001. Specifically, six (6) map series concern

Flood Hazard Maps from fluvial flows &£ 0 AAAE OAOOOT DAOET A jt+tEvmh |
themes (spatial distribution of maximum flood velocity and spatial distribution of maximum flood

depth) and Flood Hazard Maps from lake exceedance for 50, 100 and 1000-year return periods for

spatial distribution of maximum flood depth.In addition, two (2) seriesof separateFlood Hazard Maps

from the Mean Sea Level rise were prepared for the 50 and 108year return periods for spatial
distribution of maximum flood depth.

A total of eighty -eight (88) flood hazard maps were developed for fluvial flows and the rise of the

mean sea level.

7EOE OAOPAAO O OEA 1 Ap AAAECOI OT Ah OEA . #-160 1
selected at ascale of 1:5000 (http://gis.ktimanet.gr/wms/wmsopen /wmsserver.aspx ). The ground

sampling distance (GSD) of the orthophotos is 20 cm for urban areas and 50 cm for the remaining areas.

The orthophotos are photographs from the 20072009 period and are the most upto-date mapping

material, with the highest possible resolution.

Also depicted in the background are:

A The boundary of the Area of Potential Significant Flood Risk as defined at the preliminary
assessment stage,

The KP (every 500 metres from downstream to upstream),
The names of settlements (inhabited areas),

The border lines,

The boundaries of neighbouring Water Districts,

> > > > >

Locations of points of interest (healthcare units, sports facilities, areas of cultural heritage,
industries, sanitary landfills, uncontrolled waste disposal sites, industrial parks, industrial zones,
airports), for which flood arrival and retention times have been estimated,

A Engineering works (bridges, embankments, sewers, dams crossctions, gradients),
A River Basins.
Also included in the maps are the flood wave arrival and retention times and points of interest.
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The maximum water depth for fluvial floods is represented by a blue scale, in five (5) levels as shown
below:

<0.2 m,
0.2z0.5m
0.521.0m
1.0z2.0m
>2.0m

The maximum speed for fluvial floods is represented by an orange scale, in four (4) levels as shown
below:

o > wnh e

<l m/s
2. 1.0z2.0m/s
3. 2.0z5.0m/s
4. >5.0m/s

The maximum water depth for floods from the sea is represented by a blue scale, in three (3) levels as
shown below, and concerns:

1. For the 50year return period, flood depth to the elevation level of 1.1 m.
2. For the 100year return period, flood depth to the elevation level of 1.2 m.
The maximum water depth of the riparian area of Lake Vistonida has beenutlined and concerns:
1. For the 50year return period, flood depth to the elevation level of 2.5 m.
2. For the 100year return period, flood depth to the elevation level of 2.9 m.
3. Forthe 1 000year return period, flood depth to the elevation level of 3.6 m.
The maximum water depth of the riparian area of Lake Ismarida has been outlined and concerns:
1. For the 50year return period, flood depth to the elevation level of 2.7 m.
2. For the 100year return period, flood depth to the elevation level of 2.9 m.
3. Forthe 1 000year return period, flood depth to the elevation level of 3.3 m.

The flood area that corresponds to favourable and unfavourable conditions for the main reaches of
Nestos river from the entry point of GR12RAKO0O01 up to its estuary, is outlined in green for favourable
scenarios (T=50, 100, D00 years) and red for unfavouable scenarios (T=50, 100, 000 years).

It is pointed out that the information recorded in the Flood Hazard Maps carry uncertainty that is due

O OEA 11Tx OAOI1OO0OETT 1T 4&# Ol I COAPEEA ET £ZO0AOOO0OOAQ
vegetation, trees, buildings, etc., the probable natarof the maximum rainfall and the assumptions made

to calculate the flood discharge and flood diversion modellingConsideringthe analysis of the digital

terrain model used (scale roughly 1: ®00) and the size of the grid used in the hydraulic modelling

(10X10 to 30X30) it is estimated that the information performance scale given on the maps is less than

1:25 000.
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8 FLOOD RISK MAPS

8.1 Introduction

The following paragraphs describe the Flood Risk Maps that have been prepared based on the spatial
distribution of the flood area for each return period (T = 50, 100, D00 years), as presented in the Flood
Hazard Maps of the Thracian Water District.

The Flood Risk Maps based on the spatial distribution of the flood area from fluvial flows that were
prepared correspond to the following scenarios:

A Floods with a high probability of exceedance for a 5@ear return period,
A Floods with a medium probability of exceedance for a 109ear return period,
A Floods with a low probability of exceedance for a 1,00@ear return period.

The Flood Risk Maps based on the spatial distribution of the area that is flooded from the sea were
prepared and correspond to the following scenarios:

A Floods with a high probability of exceedance for a 5@ear return period,
A Floods with a medium probability of exceedance for a 109ear return period,

The maps have been prepared on the Hellenic Geodetic Reference System (HGRS87) and the European
Terrestrial Reference System 1989 using the Transverse Mercator Projection TMO7 which applies to all
of Greece except Kastelorizo, so that the uploading of sigtdata on the Inspire platform is possible.

8.2 Potentially affected uses, economic activities, and infrastructures
within the flooded areas

The land uses and economic activities that were identified within the flooded areas were recorded as
these arose from the hydraulic analysis and are presented in the Flood Hazard Maps. This recording was
performed for the results of all three return periods that have been selected (50, 100, 1 000 years) and
concerns both extensive and point activities. For the recording of land uses, anthropogenic activities,
protected areas, etc., information and data is used that was available on the European Commission
database until the publication of the Flood Hazard Maps and the Flood Risk Maps, (European
Environment Information and Observation Network) http://cdr.eionet.europa.eu/gr/eu/floods i.e., until
March 2017.

The main use categories include:

A Residential, where the settlements were recorded/mapped,
A Industrial, where the industrial areas and parks and industrial plants were recorded/mapped,

A Rural, which recorded the percentage of agricultural areas that are used for greenhouses, rice crops
and other crops.

A Tourist, where the developing and developed tourist areas were recorded/mapped.

A Environmental, where the protected areas of Annex V (paragraph A, subparagraph 1, 3, and 5) of
Article 19 of PD 51/2007 of Directive 2000/60/EC were identified and mapped, and
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A Cultural, where archaeological sites and areas of cultural heritage were recorded/mapped.
In addition, livestock farms, public utility buildings (schools, healthcare buildings, and civil protection
facilities, sports facilities and PPC substations) and critical technical infrastructuresWastewater
Treatment Plants, Sanitary Landfills, Uncontrolled Waste Disposal Sites, boreholes, road and rail
network, and airports) were identified and recorded.
The above data was digitally recorded using the ArcGIS Geographical Information System.
The following information and data sources were used for recording land uses and economic activities.

Table 8.1: Data sources

Activity Data Origin

Digitisation of Hellenic Military Geographical Service maps on a
1:250 000 scale andphotointerpretaton AAOAA 11 OE
orthophotos - 2011 population census data

OPEKEPE 2008 DECLARATIONS amhotointerpretation based on
OEA . #-160 1 OO0OET PET Ol

Settlements

Land cover

Rural Land

OPEKEPE 2011 LAND PARCEDECLARATIONS

Livestock farms

OPEKEPE 2010 Livestock Facilities

Industrial plants

YPEKA, SSW, 2013 (River Basin Management Plan of the Thraci
Water District)

Tourist zones

Map of key spatial tourism organisation guidelines (GG 3155/serie!
I/ 12.12.2013)

SSW/YPAPEN, 2015 (WWTP operation monitoring database) &

Wast ter Treat t . . .
as ewaP(I-:A;mrea men YPEKA, SSW, 2013 (River Basin Management Plan of the Thraci
Water District)
YPAPEN, 2015 &
Solid waste YPEKA, SSW, 2013 (River Badifanagement Plan of the Thracian

management projects

Water District) & YPEN, SSW, 2016 (List of Uncontrolled Waste
Disposal Sites 9.12.2016)

Airports

OPEN PUBLIC DAT@eodata.gov.gr/) &
CORINE &
Civil Aviation Authority

Road network

Internet - Directorate of Road Construction Works Studies (DMEO

Rail network

Internet zOpenstreetmap (2008)

Boreholes

YPEKA, SSW, 2013 (River Basin Management Plan of the Thraci
Water District)

Civil Protection
Facilities (policeffire
brigade)

OPEN PUBLIC DAT@eodata.gov.gr/)

-  pyRRRp



HELLENIC REPUBLIC

Hellenic Ministry of the Environment and
Energy, Special Secretariat for Water

Flood Risk Management Plan of the Thracian River Basin District (GR12)

STAGE liz PHASE 5 Flood Risk Management Plan

Activity

Schools/Higher
Education
Institutions/Technical
Education
Institutions/Student

residences

Data Origin

OPEN PUBLIC DAT@eodata.gov.gr/) &

Hospitals/Health
Centres

OPEN PUBLIC DAT@eodata.gov.gr/)
4th Healthcare Region of MacedoniaThrace

Protected Areas of
Annex V of Article 19,
PD 51/2007

OPEN PUBLIC DAT@eodata.gov.gr/) &
YPEKA, SSW, 2013 (River Basin Management Plan of the Thraci
Water District)

Cultural activities /
Archaeological sites /
Areas of cultural
heritage

OPEN PUBLIC DAT@eodata.gov.gr/)- Ministry of Culture,
Education and Religious Affairs (Odysseus web browser,
http://listedmonuments.culture.gr/ ) z YPEN, Directorate of Town

Planning (Regional framework of spatial planning and sustainable

PPC substations

AAGAT T PI AT O j2&3033q 1 £ Ot
Photointerpretaton AAOAA 11 OEA . #-168

Sports Facilities

General Secretariat of Sport

Industrial Zones &
Industrial Parks

OPEN PUBLIDATA(geodata.gov.gr/)- CORINE

-  py®R8p


http://listedmonuments.culture.gr/

HELLENIC REPUBLIC
Hellenic Ministry of the Environment and Flood Risk Management Plan of the Thracian River Basin District (GR12)
Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

8.2.1 Xanthi - Komotini flatlands (low -lying areas of the Nestos, Kosynthos, Kompsatos,
Aspropotamos, Bosbozi, Filiouri rivers and the riparian areas of Lake Vistonida)
(GR12RAK0001)

8.2.1.1 Land uses, economic activities, and infrastructures in flooded areas (T50)

Within the flood area for a 50year return period, thirty-two settlements were identified with an
indicative potentially affected population of 17615 inhabitants in total. These settlementsare Dafni,

Tsifliki, Dasochori, Kallithea, Mavromati, Mosaico, Pamforo, Palladio, Galini, Lagos, Archontika,
Amvrosia, Paradimi, Dialampi, Salpi, Lofario, Pigadia, Vragia, Ano Amaxades, Feloni, Amaranta, Kalchas,
Maggana, Polyantho, Aratos, Amaxades, lliokémia, Genisea, lasmos, Kimmeria, Chrysoupoli and
Xanthi. Alsorural areas were recorded with greenhouses spanning across a total are&0.015 kmz2, rice

crops spanning 1.44 krA and other crops stretching across 238.86 k& 216 livestock facilities
comprising of 36377 livestock,one activewastewater treatment plant, 13,867 and 90.44 km rail and

road network, respectively. Also recorded was an industrial plant that falls under the provisions of the
SEVESO Directivewenty -nine boreholes, sixteen educational buildings, fifteen sports facilities, one

health centre, oneancient and one historically preserved monument which are not characterised as

being of international importance (UNESCO) and developing tourist areas with room for the
development of alternative forms of tourism. Lastly, one surface and five groundwatdrodies were

£l OTA £ O OEA AAOOOAAOQCEIT 1 &£ xAOAO EIT OAFildUkdh £ O
Xanthi - Komotinié MNesOs Delt® fMaréneiad fRhofoped A Chionotemad qh OEOAA AAOEE
A O A AQrodatéd Mag@anad A ImBros®q Ave NaturEE2000 areas of which two are Special

001 OAAOEIT 1T IL&xAsAV/Btonid8, tsiadidz the @agoons of Porto Lagos, Ptelea salt marsh,
Xirolimni, Karatzad A Ne&tos @elta and the lagoons of Keramoti and Thasopoula island] AT A OE O,
AOA 3DPAAEAT | OAAO [EFilouri #ivierl o Gidk€®ard afdors of TrdceAidgr Aje®

and Coastal Zoné ANestos Oelta and the lagoons of KeramotWider Area and Coastal Zorie ( 8

8.2.1.2 Land uses, economic activities, and infrastructures in flooded areas (T100)

Within the flood area for a 10Qyear return period, thirty -seven (37) settlements were identified with

an indicative potentially affected population of 20841 inhabitants in total. These settlementsre Dafni,
Tsifliki, Dasochori, Kallithea, Mavromati, Mosaico, Pamforo, Palladio, Galini, Selino, Lagos, Sydini,
Archontika, Amvrosia, Paradimi, Dialampi, Salpi, Lofario, Pigadia, Vragia, Ano Amaxades, Feloni, Magiko,
Amaranta, Paleo, Katramio, Kalchas, Maggm Polyantho, Kyrnos, Aratos, Amaxades, lliokentima,
Genisea, lasmos, Kimmeria, Chrysoupoli and Xanthi. Also, rural areas were recorded with greenhouses
spanning across a total areaf 0.026 kmz, rice crops spanning 1.68 krhand other crops spanning across
277.69 ke, 297 livestock facilities comprising of 45673 livestock, one active wastewater treatment
plant, 15.93 and 110.63 km rail and road network, respectively. Also recorded werane industry that

falls under the provisions of the SEVESO Directive and one food industry, thiggven boreholes,
twenty -eight educational buildings, nineteen sports facilities, one ancient and one historically preserved
monument which are not characteri®d as being of international importarte (UNESCO), one health
centre and one regional clinic and developing tourist areas with room for the development of alternative
forms of tourism. Lastly, one surface and five groundwater bodies were found for the abstraction of
water intended for human cd OO1 BOET 1T j OE AFilicuAdXabthi A Kot ®fiyestBs
Deltad Mar@neiad RRho@oped A Chibnoemad qh OEOAA A A O BvErbdaooxiMaghard A OA A
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AT A EEOA . AOOOA ¢nmn AOAAO 1 £ xEEAE Laké&sO/Athnidd OA 31
Ismarida z the lagoons of Porto Lagos, Ptelea salt marsh, Xirolimni, KarafzéiNestOs Delta and the

lagoons of Keramoti and Thasopoula islarid AT A O&EI ET OOE 6A1 1 AUdq AT A
#1 1 OA OOA OEFiliburi fiver! #ie®Re®and Agoons of ThraceWider Area and Coastal Zorie AT A
(Nestos Delta and the lagoons of KeramotWider Area and Coastal Zorte ( 8

8.2.1.3 Land uses, economic activites, AT A ET £#OAOOOOAOOOAGoo®T A&l 11T AAZ

Within the flood area for a 1000-year return period, fifty-eight settlements were identified with an

indicative potentially affected population of 40047 inhabitants in total. These settlements are: Dafni,

lasio, Tsifliki, Galani, Dasochori, Kallithea, Mavromati, Mosaico, Paradeisos, Monastiraki, Pamforo,
Mikrochori, Palladio, Galini, Selino, Thalassia, Orfano, Lagos, Sydini, Archontika, Haidefto, Rolys
Mystakas, Amvrosia, Mikro, Pisto, Paradimi, Dialampi, Salpi, Lofario, Pigadia, Vragia, Ano Amaxades,
Feloni, Kikidio, Magiko, Amaranta, Paleo, Katramio, Kalchas, Maggana, Polyantho, Pigi, Agiasma, Kyrnos,
Neon Erasmio, Avato, Arriana, Aratos, Amaxades, lliokentima, Nea Karya, Keramoti, Genisea,
Chrysochori, lasmos, Kimmeria, Chrysoupoli, Komotini and X#m. Also recorded were rural areas with
greenhouses spanning across a total area 0f045 kn, rice crops spanning 15.52 kmand other crops

stretching across 459.23 km, 736 livestock facilities comprising of 83775 livestock, two active
wastewater treatment plants,one closed uncontrolled waste disposal sit€7.51 and 208.35 km rail and

road network, respectively. Also recorded werepne industry that falls under the provisions of the

SEVESO Directive and one food industry, sixsjx boreholes, seventysix educational buildings, forty

sports facilities, three archaeological sites of which none are characterised as being of international
importance (UNESCO), one health centre and six regional clinics and developing tourist areas with room

for the development of altermative forms of tourism. Finally, also found were one PPC substation, one

airport, the Kavala Airport, three civil protection facilities, (one police station, one passport control
department, and a fire department), on surface and five groundwater bodiesrfthe abstraction of water

ET OAT AAA £ O EOI AT AT 1 OFliddEKdnt } Kdiadiinioxiled@s@eltdThA E A O
Maroneiad fRho@oped A Chionoemad qh OE OAA A A O ENlyto@atod Nddy@dabad A DR A O
Omeros6 @ AT A EEOA . AOB OAE ECATET mOxA OAMM®A 3 DA AE Allakesd O OA
Vistonida, Ismaridag the lagoons of Porto Lagos, Ptelea salt marsh, Xirolimni, Karafra ANestos Oelta

and the lagoons of Keramoti and Thasopoula islasdq AT A OEOAA AOA 3DPAAEAI !
j 31#0Q | O&EI ET OOE OEOAOGCGEABOAEDAAANARAI ACADOAIT £1 4
and the lagoons of Keramoti7 EAAO ! OAA AT A #1 AOGOAI :11Aé6Qs

The table below shows the land uses and economic activities of APSFR GR12RAKO0001 that are
potentially affected for each of the three return periods (T = 50, 100, 1 000 years).
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Table 8.2: Land uses and economic activities in flood areas for T=50, 100 and 1 000 years

Settlements

Indicative number
of potentially
affected population

RUICIWAGEES

Livestock Facilities

Industrial
Zone/Industrial
Parks

Industrial Plants

Tourist Zones

Liquid waste
management
projects
Solid waste
management
projects

Airports

{ Eum

Thirty -two (32) settlements

APSFR GR12RAK0001

Thirty -seven (37) settlements

t E p0OO
Fifty-eight (58) settlements

17 615 inhabitants.

20 841 inhabitants.

40 047 inhabitants

Rural areas with greenhouses and rice
crops spanning 0.015 and 1.44 ki
respectivelyand other crops spanning

Rural areas with greenhouses and rice
crops spanning 0.026 and 1.68 ki
respectivelyand other crops spanning

Rural areas with greenhouses and rice
crops spanning 0.045 and 15.52 kin
respectivelyand other crops spanning

238.86 knr. 277.69 kne. 459.23 k.
216 livestock facilities with 36 377 297 livestock facilities with 45 673 736 livestock facilities with 83 775
livestock. livestock. livestock.

One (1) industry which falls under the
provisions of the SEVESO Directive.

One (1) industry whichfalls under the
provisions of the SEVESO Directive ad one¢
(1) food industry.

One (1) industry which falls under the
provisions of the SEVESO Directive ad
one (1) food industry.

Developing areas with room for the
development ofalternative forms of
tourism.

Developing areas with room for the
development of alternative forms of
tourism.

Developing areas with room for the
development of alternative forms of
tourism.

One (1) operating WWTP.

One(1) operating WWTP.

Two (2) operating WWTPs.

One (1) closed sanitary landfill.

One (1) airport.
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Road network

Rail network

Boreholes
Educational

Institutions
Sports facilities

Protected Areas

Civil protection
facilities

Health facilities

PPC substations

t Evm
50.25 km national network, 34.41 km
provincial network and sections of the
network of pending/unconfirmed
characterisation that have a length of 5.79

APSFR GR12RAK0001

61.25 km national network, 42.15 km
provincial network and sections of the
network of pending/unconfirmed
characterisation that have a length of 7.23

¢ E p0OO
101.11 km national network, 92.04 km
provincial network and sections of the
network of pending/unconfirmed
characterisation that have a length of

km. km. 15.20 km.
Rail network sectlcl)(rrf running for 13,867 Rail network sections running for 15.93 km. Rail network sectlfrr;srunnmg for 27.51

Twenty-nine (29) boreholes of
Municipalities/Municipal Water Supply &
Sewerage Companies.

Thirty -seven (37) boreholes of
Municipalities/Municipal Water Supply &
Sewerage Companies.

Sixty-six (66) boreholes of
Municipalities/Municipal Water &
Sewerage Companies.

Sixteen (16) educational buildings.

Twenty-eight (28) educational buildings.

Seventysix (76) educational buildings.

Fifteen (15) sportsfacilities.

Nineteen (19) sports facilities.

Forty (40) sports facilities.

One (1) surface and five (5) groundwater
bodies for the abstraction of water
intended for human consumption, three
(3) bathing water areas and five (5)
Natural 2000 sites of which two (2)
Special Protection Areas (SPAs) and thre
(3) Special Areas for Conservation (SACs

One (1) surface and five (5) groundwater
bodies for the abstraction of water intended
for human consumption, two (2) bathing
water areas and six (6) Natural 2000 sites
of which three (3) Special Protection Areas
(SPAs) and three (3) Special Areas for

Consevation (SACs)

One (1) surface and five (5)
groundwater bodies for the abstraction
of water intended for human
consumption, three (3) bathing Water
areas and five (5) Natural 2000 sites of
which two (2) Special Protection Areas
(SPASs) and three (3) Special Area for
Consevation (SACs)

One (1) police station, one (1) passport
control department and one(1) fire
department.

One (1) health centre.

One (1) health centre and one (1) regional
clinic.

One (1) health centre and six (6)
regional clinics.

One (1) PPC substation.
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APSFR GR12RAK0001

One (1) ancient monument and one (1)
historically preserved monument.

Areas of cultural One (1)ancient monument and one (1)

One (1) ancient monument, one (1)
heritage historically preserved monument.

recent monument and one (1)
historically preserved monument.
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8.2.1.4 Land uses, economic activities, and infrastructures in flood areas due a Mean Sea
Level rise (T50, T100)

Within the flood area resulting from a Mean Sea Level rise for a §@ar return period, three settlements

(Keramoti, Dasochori and Lagos) with an indicative potentially affected population of 839 inhabitants,

rural areas with rice crops spanning 4.16 krhand other crops spanning 20.34 kr#y fourteen livestock

facilities with a total of 2 045 livestock, 3.30 km road network, one airport (the stateun Kavala airport)

and two industries that fall under the provisions of the SEVESA Directive were recorded. dddition,

two educational buildings, four sports facilities, one regional clinic and developed tourist areas and
developing areas with room for the development of alternative forms of tourism were recorded. Lastly,

four groundwater bodies for the abstracET 1 1T £ xAOAO ET OA1T AAA Fili@iri€d hE O A
Xanthi- Komotinid  ANlestos Oeltdd Mdboneiad Qh OAT A A OE BAmnbglosda®AramodhA A O
Ovyrodatod Mag@ana fPort® Lago® Port® Molod fAvdiead Mandrad fAgiod loanni® fArodid AT A
Omeros6 @ AT A Oxi . AOOOA ¢nnnm OEOAOh Al OE | £ Lake€ AE A
and lagoons of Thrace Wider Area and Coastal Zorie A fleétos @elta and the lagoons of Keramoti

Wider Area and Coastal Zoreq x AOA EAAT OEAEAAS

Within the flood area resulting from a Mean Sea Level rise for a 1§@ar return period, four settlements

(Haidefto, Keramoti, Dasochori and Lagos) with an indicative potentially affected population of277
inhabitants, rural areas with rice crops spanning 5.41 kihand other crops spanning 27.88 kray 24

livestock facilities with a total of 2252 livestock, 3.62 km road network, one airport (the stateun

Kavala airport) and two industries that fall under the provisions of the SEVESA Directive were recorded

In addition, five educational buildings, six sports facilities, one regional clinic and developed tourist

areas and developing areas with room for the development of alternative forms of tourism and a PPC
sub-station were recorded. Lastly, four groundwagr bodies for the abstraction of water intended for

EOI AT AT 1T O0I POET 1T -+ ODREDET BOEADA O8BADOE® $Al OAo O-
AOAAG | O i-HROKAT OOKSGR O-UOI AAOI 6h O- ACCAT Adh 607 ¢
O- ATAOBOHCET O )TATTEO6h O! OTCEs AT A O)i AOiT 66 AT A

I OAAO A O #1171 OAOOAQCETT 3! #OMEAKN) AEADA AAAA 1 AICADOD
0. AGOGT 6 $A1 OA AT A Owider AreA gnd Cdastal T IEA6 A OAROBDEEAAT OE £E
The table below shows the land uses and economic activities of APSFR GR12RAKO0001 that are
potentially affected by the mean sea level rise for 50 and 10@ear return periods.
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Table 8.3: Land uses and economic activities in flood areas due a Mean Sea Level rise for 50 and 100 -year return periods

APSFR GR12RAK0001

S ENERS

Indicative number of
potentially affected

population

Rural Areas

Livestock Facilities

Industrial
Zone/Industrial Parks

Industrial Plants

Tourist Zones

Airports

Road network

Educational Institutions

Sports facilities

{ Eum

Three (3) settlements

Four (4) settlements

1 889 inhabitants.

2 277 inhabitants

Rural areas with rice crops spanning 4.16 and other
crops spanning 20.34 kn?

Rural areas with rice crops spanning 5.41 and other
crops spanning 27.88 knt

Fourteen (14) livestock facilities with 2045 livestock

Twenty-four (24) livestock facilities with 2 252 livestock

Two (2) industries which falls under the provisions of
the SEVESO Directive

Two (2) industries which falls under the provisions of
the SEVESO Directive

Developed tourist areas andleveloping areas with
room for the development of alternative forms of
tourism.

Developed tourist areas and developing areas with roor,
for the development of alternative forms of tourism.

One (1) airport

One (1) airport

0.01 kmnational road network and 3.29 km provincial
road network

0.01 km national road network and 3.61 km provincial
road network

Two (2) educational buildings

Five (5) educational buildings

Four (4) sports facilities.

Six (6) sports facilities.
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APSFR GR12RAK0001

Four (4) groundwater bodies for the abstraction of

water intended for human consumption, ten (10) Four (4) groundwater bodies for the abstraction of water

intended for human consumption, ten (10) bathing water

Protected Areas bathing wat_er areas and. two (2) Natura 2000 _S|tes areas and two (2) Natura 2000 sites both of which are
both of which are Special Areas fo€onservation : .
Special Areas for Conservation (SACs).
(SACs).
Health facilities One (1)regional clinic One (1) regional clinic
PPC substations - One (1) PPC substation
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The figures that follow show the potentially affecteduses, economic activities, and infrastructures that
AOA EAAT OEEZEAA ET OEA 4EOAAEAT 7% &£ O OEA OEOAA
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Figure 8.1: Potentially affected land uses, economic activities, and infrastructures in the Thracian WD (T=50 years)
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Figure 8.2: Potentially affected land uses, economic activities, and infrastructures in the Thracian WD (T=100 years)
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Figure 8.3: Potentially affected land uses, economic activities, and infrastructures in the Eastern Macedonian WD (T=1000 years)
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8.3 Assessment of flood risk
8.3.1 Introduction

The method used to assess vulnerability and flood risk was developed by the SSW in collaboration with
contractors of the FRMP for all Water Districts and the technical advisor of the SSW, taking the
provisions of the Directive into consideration and is urformly applied to all the WDs.

The aim is to assess th#ood risk within the flood areas resulting from the hydraulic analysis for the
return periods under consideration (T50, T100 and T1000)¢onsidering the flood hazard (depth, flow
velocity) and vulnerability (based on potential impacts) of the flood area.

The flood risk assessmentonsiders the main use categories: Residential, industrial, rural, tourist,
environmental, and cultural. The potential floodOAT AOAA Ei PAAOO OAI AOA OI
and safety (including damage to the operation of publitise infrastructure), to econonic impacts (on

the value of immovable and moveable property, to commercial, tourism, industrial and agricultural
activities and to transport infrastructure), to environmental impacts (the natural environment and
habitats), and to cultural impacts on monumats.

In order to determine flood vulnerability, a combination of recipient significance and the potential flood
effects of each recipient were used. The vulnerability assessment is basaad the basic principle of
classifying the units of the study area into vulnerability classes (very low, low, moderate, high, very high)
according to the parameter under consideration. Recognizing the practical difficulty of assessing the
value of recipients and their flood vulnerability based on available data, potential impactsand
vulnerability were assessed on the basis of mutually agreed indicators that reflect the significance of
impacts on society. In order to assess hazard, a basic criterioncisnsideredas function of water depth
and velocity, which are the main hydraulic characteristics of the flood.

The above approach was applied in three steps and is implemented for each 500mx500m cell:

A Step 1. Assessment of the potential flood impacts on each of the selected vulnerable categories
(population, economy, environment, culture), and assessment of Overall Vulnerability.

A Step 2: Flood hazard assessment return period p (intensity of natural phenomenon), depending on
its main hydraulic characteristics (depth, flow velocity) in the flood area.

A Step 3: Flood risk assessment as a functional relationship of hazard and vulnerability: Risk =
Hazard x Vulnerability

8.3.2  Methodology

Evaluation of maximum potential impacts of flooding (Flood vulnerability)

The assessment of potential flood impacts in each c cell (500mx500m) which are defined in a maximum
flood area (corresponding to a 1,008year flood), was based on a system of indicators, for each impact
category. To assess the potential flood impact, 5 wérability levels (and 5 corresponding scores, one
for each level) were assignedconsidering the WISE database for reporting historical floods in the
context of the Preliminary Assessment, and the guidelines of the European Environment Agency
(Guidelinesfor filling and updating flood phenomena associated data, EEC, 2014):

A very low: 50

- pyyI p
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A low: 100

A moderate: 150

A significant: 250 and

A very significant: 500.

The potential impacts from flooding were analysed for the 4 categories:

A)YI PAAOO A O Bigp HATAGEAGT G eQEOE O EOI AT T EEA AT A
and health andinclude social effects from floods and damage to the operation of important utility
infrastructures (e.g., utility networks, hospitals, educational buildings) if these are vulnerable to
flooding.

AATTTTEA Ei DAAOO | AO 1 AOECohckrhs thk Addldelof hmovaB® AT q
(settlements, cities, residences in the pefiirban area) and movable property (e.g., vehicles, heavy
transport vehicles), commercial, tourist, industrial and ruralactivities, and transport infrastructure
(road, rail, airports).

A%l OEOT T T AT OAIT o:EbnBeind iactg te tha matural environment and the habitats
from flooding or flood-related pollution.

A#01 OOOAIT EJ): Brhakt®dménanient if these are vulnerable to flooding.

The above approach was implemented in three stages for each 500mx500m cell:

A Stage I: The evaluation of maximum potential impacts of flooding, for each of the chosen vulnerable
AAOACT O% Rdapulajios, e@nomy, environment, culture), and their quantification based on
El AEAA Q)am@wgrded[seores.

A Stage II: Vulnerability assessment of each category (population, economy, environment, culture) by
combining the individual indicators and awarding an overall score for each category (Vulnerability
AAOACIT<6Us [oF &

A Stage Ill: Assessment of the overall vulnerability by adding up the individual vulnerabilities for each
category (Overall Vulnerability = Vulnerability of Population + Economy + Environment + Culture,

6 f=ta [P
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Stage I Evaluation of maximum potential impacts of flooding for the selected categories

1.) I PAAOO A O ®Theiddicaddssahd shores tfiad-were used to evaluate the impacts on
population are presented in the following table;

Table 8.4: Indicators and scores used to evaluate the impacts on population

Index Score

- impacts on urban concentratons x EOE A AAT O
LA individuals/ ha2: 500

- impacts on urban concentrations with a density of < 80
ET AEOEAOAIT O FurbBnicondehtrationddh (@réspedtive of
number): 250

safety

Impacts onhealthcare
infrastructures (hospitals,
clinics, etc.) due to the
potential flooding of their

- impacts on hospitals: 250
- effects on clinics and health centres: 150

infrastructures.
Effects onother - effects on other social infrastructures (kindergartens, schools
infrastructures (social universities): 150
infrastructures, public -EIl PAAOO 11 DOAITEA OOEI EOU EI
utility infrastructures, substations: 100
infrastructures of the civil - impacts on the infrastructures of the civil protection mechanism
protection mechanism) (police or fire service and civil protection facilities): 250

2.%AT 11T 1 EA Et @ationalrecorofy level): The indicators and scores that were used to

evaluate the economic impacts are presented in the following table;
Table 8.5: Indicators and scores used to evaluate the economic impacts

105 0AAT AT 1T AAT OOAOCEI T 66 OAZEAOO O OEA OAOGOI Al AT 0O OEAO
2According to YPECHODE requirements (GG 285/series 1V/2004) the following apply in relation to population
density:

- Densities of less than 100 individuals/ha are typically selected for areas of lovesidential development
and holiday homes.

- Densities of 106400 individuals/ha is acceptable form most settlements and urban areas.

Given that the ELSTAT population data exists per Municipality and Settlemend, be simply included in high
vulnerability of urban concentrations and cities, the separation limit is set at 80 inhabitants/ha. To calculate the
density, the ELSTATrecorded population was sought (2011 census), the urban area of the settlemenincluding
the peri-urban - was delineated and the population was divided by the area.

3 O % @-GrknA concentrationsd are out-of-zone constructed areas with uniform or norauniform land uses on the

| OOOEEOOO 1T &# OEA OOOAAT AT 1 AAT OOAOGEI T 06 1O AO A AEOOA
mild (non-disturbing) economic activities (handicrafts, trade, waehouses, services, etc.), or otdf-zone holiday
homes.
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Index Score

-EIl DAAOO 11 OOAAT AT 1T AAT OOAOQET |
Impactson urban individuals/ha: 250
concentrations - impacts on urban concentrations with a density of < 80

ET AEOEAOAT ODBOAAAT ATOABOODAOCET 1T
- impacts onrural areas with greenhouses: 150

- impacts on rural areas with crops (including rice crops in sea
related floods and nonrice crops in all other circumstances): 100

- impacts on rural areas with rice crops (in all flooding
circumstances except the sea): 0

Impactson rural
areas/agriculture

Impacts onlivestock

. - impacts on livestock farms (livestock facilities): 50
farming

- impacts on developed tourist areas, pursuant to the Special

47 OOEOI &OAI AxT OE j 1! OOEAT A t 1

- impacts on developing tourist areas, pursuant to the Special

47 OOEOI &OAIi Ax1 OE j! OOEAT A 1 1

-EIl PAAOO 11 OET AOQéaiided Industrial A 1
ITAO AT A 1T OGEAO OET &£ Ooi A1 ETAOQD

- impacts on SEVESO, IPPC industries outside industrial

concentrations: 150

- impacts on other individual industrial plants outside industrial

concentrations: 50

- impacts due to the interruption of transEuropean and primary

road network (on motorways), active rail networks and airports:

150

- impacts due to the interruption of the secondary national and

provincial road network: 100

Impacts ontourism

Impacts onindustry

Impacts on
transportation/transfers

It is noted that the impacts on rural areas and tourist zones depends on the time of the year of the
flooding; however, it is acknowledged that this information has not been generated from the processing
of rainfall and runoff data, therefore it is not induded in this report as it is considered that floods can
occur at any time of the year.

impacts are presented in the following table;
Table 8.6: Indicators and scores used to evaluate environmental impacts

Index Score

Impacts onindustrial
plants

Impacts onWastewater - impacts on WWTP with a capacity of > 10000 units per capita
Treatment Plant (WWTP) | loading: 150

- impacts on IPPC or Seveso industrial plants: 500

-  pysa2 p
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- impacts on mediumsized WWTP with acapacity of 10 00Q

100 000 units per capita loading: 100

- impacts on mediumsized WWTP with a capacity of< 1000 units
per capita loading: 50

Impacts onsolid urban

- impacts on solid urban waste management and disposal areas:
waste management and

: 100
disposal areas
Impacts onprotected - impacts on protected species and habitat areas (Annex IV, point
areas vi of Directive 2000/60/EC): 50

The impacts from the sediment transport or soil erosion have been determined with a specific method,
independent of the flooding scenarios, based on:

A The total average annual sediment inflow to the APSFR, and
A The total soil loss in the APSFR

Based on the above data, floedrone areas with an increased percentage of sediment transport or

increased possibility of soil erosion were identified.

4.)1 PAAOGO 11 A0l OObehndicators énfl $dved thit wase[used to evaluate the impacts
on cultural heritage are presented in the following table;

Table 8.7: Indicators and scores used to evaluate the impacts on cultural heritage

- for cultural heritage monuments of international importance (UNESCO,
etc.): 150
- for cultural heritage monuments of national and regional importance: 50

Impacts on
cultural heritage

To evaluate the impact point, the score wamultiplied by the number of facilities in each grid cell.
Especially for the impact on livestock farms (livestock facilities) and other independent industrial plants

i OOOEAA OEA OET AOOOOEAT AT 1T AAT OOAOQGET 1T Odshs00rIbits E O
regardless of the number of livestock facilities or industrial plants in each cell. To evaluate the impact
on the extensive uses, the weighted average of the assessment is taken into consideration based on the

area inside the cell.
Stage lI: Evaluation of vulnerability for each category
47 AOGOAOGO OEA & 11 A ccéBdoly,Ad Abbe indiv@lal ihpict iAdicdtds werg o
added in each cell for each impact category, according to the following equation:
g [&=Fta [\&
Stage llI: Evaluation of Overall Vulnerability
47 AOOAOO OEA 1 OA OAithe indiEiddal vilner@iities e Addédi infe@ctl cets for
A A A E ccategary, according to the following equation:

6 fE e CoaceLicefQ RrREfLU

The arising value was then classified based on 5 vulnerability levels, as presented in the following table:
Table 8.8: Vulnerability levels and score corresponding to each level
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Vulnerability Score Vulnerability Class
<50 very low
50-125 low
125-200 moderate
200-400 high

The above vulnerability assessment was depicted in digital maps for a 108@ar return period (for
fluvial floods) and for a 100year return period (for floods due to MSL rise).

Assessment of flood intensity as an actor in impact formulation (Flood Hazard)

To estimate the flood hazard of the return period p, the typical flood values for the three return periods
(T50, T100, T1 000) were analysed, as they emerged from the hydraulic analysis for the preparation of
the Flood Hazard Maps.

In order to classify hazard into levels, a basic criterion was chosen as function of water depth and
velocity, which was applied throughout all the uses/activities.

With this criterion, flood hazard is classified into five levels as shown in the table and figure below:
A VL: very low
L: low

H: high

A
A M: medium
A
A VH: very high

Table 8.9: Hazard levels based on the depth -velocity criterion

Flow velocity v (m/sec)
Depth d (m) v< 0.5 05<v<20|20<v<40| v>40
d<0.2 VL VL VL L
0.2<d<0.5 L L M
05<d<1.0 L M H H
1.0<d<15 M M H
15<d<?2 H H
d>2

In order to assesshe hazard, each level was given an influence rating (score) as providedthe table
below.

Table 8.10: Hazard score for each level

Hazard Level Score

VL- very low 0.2
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L Z low 0.4
M - medium 0.6
H - high 0.8

The above flood hazard assessment was depicted in digital maps for three return periods.
Flood impact assessment

To estimate the flood risk based on the return period of occurrence T, the vulnerability score was
multiplied by the hazard score in each cell ¢ pursuant to the equation [Risk = Hazard x Vulnerability] for
each return period T=50, 100, 1000.

The arising values were classified into 5 flood risk levels as presented in the following table:
Table 8.11: Flood risk levels and score corresponding to each level

Flood risk score Flood risk level
<50 very low
50-125 low
125-200 medium
200-400 high

The above flood risk assessment was depicted in digital maps for the three return periods.
8.3.3 Assessment Results

The impact assessment and the vulnerability assessmewere performed for the maximum flood area
corresponding to a 1000year return period (for fluvial floods) and for a 100-year return period for
floods due to MSL rise. Then, the flood hazard assessment and the flood risk assessment were performed
for 50-, 100- and 1000-year return periods (for rivers and lakes) and for 50, 100-years (for floods due

to MSL rise) considering the hydraulic characteristic of the flood (depth, flow velocities and their
combination for fluvial flows and depths for lakes and the MSlige).

8.3.3.1 Xanthi - Komotini flatlands (low -lying areas of the Nestos, Kosynthos, Kompsatos,
Aspropotamos, Bosbozi, Filiouris rivers and the riparian areas of Lake Vistonida)
(GR12RAK0001)

Vulnerability assessment

A River flows

With respect to the 1000-year return period, the flood area due to fluvial flows within APSFR
GR12RAKO0001 is 656.22 ki

Based on the vulnerability classification from very low to very high, the percentages for each class
according to the results are: 5.31% of the flood area is characterised by very low vulnerability, 54.11%
is characterised by low, 27.28% by moderate, 10.88 by high and 2.23% by very high.
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High and very high vulnerability is identified in small concentrations scattered throughout the entire
flood area. They primarily characterise flood areas that are affect inhabited areas. More specifically, on
the western part of the flood area, high andery high vulnerability values are identified close to the
settlements of Chrysochori, Haidefto, Nea Karya, Keramoti, Agiasma, Neon Erasmio, Mikrochori,
Maggana, lliokentima, Galani, Thalassia and Kyrnos. Subsequently, in the central part of the flood area,
high and very high vulnerability values are identified in the town of Xanthi as well as in the settlements

of Kimmeria, Sydini, Genisea, Polyanthos, lasmos, Dialampi, Amvrosia, Palladio, Lagos, Selino, Pigadia
and Salpi. Lastly, on the eastern part of thBood area, high and very high vulnerability values are
identified in the town of Komotini and in the settlements of Aratos and Arriana, Amaranta and Kallithea.

A Lake flows

With respect to the 1000-year return period, the flood area within APSFR GR12RAK0001 from lakes is
73.61 kne.

Based on the vulnerability classification from very low to very high, the percentages for each class
according to the results are: 4.66% of the flood area is characterised by very low vulnerability, 38.35%
is characterised by low, 45.97% by moderate, 10.38 by high and 0.64% by very high.

In particular, with respect to the vulnerability originating from Lake Vistonida, high vulnerability is
identified in small concentrations in areas around Lake Vistonida and affects the following settlements:
In the Municipality of lasmos it affects the Spi settlement and in the Municipality of Avdira the
settlements of Porto Lagos and Selino. Although very high vulnerability values are recorded in the Porto
Lagos settlement (Municipality of Avrida) and the perurban area around the settlement.

With respect to the vulnerability results in the Lake Ismarida area, it does not record very high
vulnerability within the flood area. High vulnerability is identified in the Municipalities of Komotini and
Maroneia-Sapes.

A Mean Sea Level rise

With respect to the 100Gyear return period, the flood area of APSFR GR12RAKO0001 fronmaan sea
level rise, is 66.18 km.
Based on the vulnerability classification from very low to very high, the percentages for each class
according to the results are: 6.64% of the flood area is characterised by very low vulnerability, 56.57%
is characterised by low, 32.01% by moderate, 4.38%y high and 0.40% by very high.
High vulnerability is identified in the urban areas of the Municipality of Nestos (Keramoti, Haidefto, peri
urban area of Keramoti and Haidefto). Moreover, high vulnerability is identified in the western part of
the flood area (Municipality of Kavala Munigality of Nestos). The highest vulnerability values (very
high vulnerability) are identified in the settlements of Keramoti (Municipality of Nestos) and Dasochori
(Municipality of Topeiros).
Flood intensity and flood impact assessment (T50)

A River flows
The area that is flooded by fluvial flows, for a 5§ear return period spans 327.82 k.

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 51.58%
of the flood area, values of 0.40.6 for 36.88% of the area, values of 0.60.8 for 8.29%, and values of
0.8-1 for 3.25%.
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It is observed in the flood area that 58.85% is characterised as being of very low risk, 34.52% as low,
4.36% as medium, 2.14% as high and 0.13% as very high risk. 93.37% of the flooded area is
characterised by low and very low risk because of the low angery low vulnerability combined with the

low and moderate hazard. Even at points where the hazard is very high, when it is coupled with very
low vulnerability, the arising flood risk is low or moderate and the reverse applies (combination of high
vulnerability with low hazard). High and very high risk is seen in the Municipalities of Nestos, Topeiros,
Xanthi, Avdira, lasmos, Komotini, Arriana and Maronei&apes.

A Lake flows
The flood area for a 50year return period, from the Lakes Vistonida and Ismarida, spans 56.98 Rm

For the 50-year period, it arises that hazard records values of 0.20.4 for 10.94% of the flood area,
values of 0.4- 0.6 for 25.13%, values of 0.60.8 for 39.17%, and values of 0.81 for 24.75%.

It is observed in the flood area that 16.41% is characterised as being of very low risk, 59.09% as low,
18.94% as medium, 5.30% as high and 0.25% as very high risk. 75.51% of the flood area is characterised
by low and very low risk because of the low andery low vulnerability combined with the low and
moderate hazard. Even at points where the hazard is very high, when it is coupled with very low
vulnerability, the arising flood risk is low or moderate and the reverse applies (combination of high
vulnerability with low hazard). High and very high risk is seen in the Municipalities of Nestos Avdira,
lasmos, Komotini, and Maroneigsapes.

A Mean Sea Level rise
The flood area, due to the mean sea level rise, for a-$8ar return period, spans 54.91 kr.

For the 50-year period, it arises that hazard records values of 0-2.4 for 28.83% of the flood area, and
values of 0.4- 0.6 for 71.18% of this area.

It is observed in the flood area that 60.18% is characterised by very low risk, 38.34% by low, 1.19% by
medium, 0.30% by high and 0.13% by very high risk. 98.51% of the flooded area is characterised by low
and very low risk because of the low and very lowulnerability combined with the low and moderate
hazard. Even at points where the hazard is very high, when it is coupled with very low vulnerability, the
arising flood risk is low or moderate and the reverse applies (combination of high vulnerability wittow
hazard). High and very high risk is seen in the Municipalities of Kavala, Nestos, Topeiros and Komaotini.

Flood intensity and flood impact assessment (T100)

A River flows

The size of the area that is flooded by fluvial flows in a 16@ear return period, within the APSFR
GR12RAKO0001, extends acros381.90 kmg.

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 47.53%
of the flood area, values of 0.40.6 for 37.56% of the area, values of 0:60.8 for 11.11%, and values of
0.8-1 for 3.79%.

It is observed in the flood area that 58.53% is characterised as being of very low risk, 34.53% as low,
4.68% as medium, 2.11% as high and 0.15% as very high risk. 93.06% of the flooded area is
characterised by low and very low risk because of the low angery low vulnerability combined with the

low and moderate hazard. Even at points where the hazard is very high, when it is coupled with very

low vulnerability, the arising flood risk is low or moderate and the reverse applies (combination of high
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vulnerability with low hazard). High and very high risk is seen in the Municipalities of Nestos, Topeiros,
Xanthi, Avdira, lasmos, Komotini, Arriana and Maronei&apes.
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A Lake flows
The flood area for a 106year return period, from the Lakes Vistonida and Ismarida, spans 63.28 Rm

For the 100-year period, it arises that hazard records values of 0.20.4 for 9.54% of the flood area,
values of 0.4- 0.6 for 22.95%, values of 0.60.8 for 34.88%, and values of 0.81 for 32.64%.

It is observed in the flood area that 15.38% is characterised as being of very low risk, 57.58% as low,
20.75% as medium, 6.06% as high and 0.23% as very high risk. 72.96% of the flooded area is
characterised by low and very low risk because of the low angery low vulnerability combined with the

low and moderate hazard. Even at points where the hazard is very high, when it is coupled with very
low vulnerability, the arising flood risk is low or moderate and the reverse applies (combination of high
vulnerability with low hazard). High and very high risk is seen in the Municipalities of Nestos Avdira,
lasmos, Komotini, and Maroneigsapes.

A Mean Sea Level rise
The mean Sea Level rise causes flooding, which for a 2¥€ar return period, amounts to 66.18 k.

For the 100-year period, it arises that hazard records values of 0-2.4 for 22.98% of the flood area, and
values of 0.4- 0.6 for 77.02% of this area.

It is observed in the flood area that 52.19% is characterised by very low risk, 45.29% by low, 2.12% by
medium, 0.40% by high and zero by very high risk. 97.48% of the flooded area is characterised by low
and very low risk because of the low and very lowwnerability combined with the low and moderate
hazard. Even at points where the hazard is very high, when it is coupled with very low vulnerability, the
arising flood risk is low or moderate and the reverse applies (combination of high vulnerability wittow
hazard). High and very high risk is seen in the Municipalities of Nestos and Topeiros.

Flood intensity and flood impact assessment (T1 000)

A River flows

For the 1000-year return period, the flood area of APSFR GR12RAKO0001 from fluvial flows is 656.22
kmz.

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 37.26%

of the flood area, values of 0.40.6 for 37.65% of the area, values of 0.60.8 for 16.12%, and values of
0.8-1 for 8.98%.

It is observed in the flood area that 50.47% is characterised as being of very low risk, 41.08% as low,
5.55% as medium, 2.14% as high and 0.30% as very high risk. 91.55% of the flooded area is
characterised by low and very low risk because of the low angery low vulnerability combined with the

low and moderate hazard. Even at points where the hazard is very high, when it is coupled with very
low vulnerability, the arising flood risk is low or moderate and the reverse applies (combination of high
vulnerability with low hazard). High and very high risk are seen in the settlements of the Municipalities
of Nestos, Topeiros, Xanthi, Avdira, lasmos, Komotini, Arriana, and Maron&apes with the highest risk
being identified in the Municipalities of Topeiros, Xathi, and Komaotini.

A Lake flows
With respect to the 1000-year return period, the flood area of APSFR GR12RAKO0001 is 73.612km

For the 1 000year period, it arises that hazard records values of 0.20.4 for 8.23% of the flood area,
values of 0.4- 0.6 for 18.60%, values of 0.60.8 for 30.65%, and values of 0.81 for 42.52%.
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It is observed in the flood area that 15.89% is characterised as being of very low risk, 55.51% as low,
22.67% as medium, 5.72% as high and 0.21% as very high risk. 71.40% of the flooded area is
characterised by low and very low risk because of the low angery low vulnerability combined with the

low and moderate hazard. Even at points where the hazard is very high, when it is coupled with very
low vulnerability, the arising flood risk is low or moderate and the reverse applies (combination of high
vulnerability with low hazard). High and very high risk is seen in the Municipalities of Nestos Avdira,
lasmos, Komotini, and Maroneigsapes.

The following figures show the maps concerning the maximum possible flood impact in the Thracian
WD as prepared for T = 1 000 years, the flood impact degree for return periods (T =50, T=100,T =1
000 years) and the flood impact assessment maps for retu periods (T =50, T = 100, T = 1 000 years).

- o pyBO p



HELLENIC REPUBLIC

Hellenic Ministry of the Environment and Energy, Special Secretariat Flood Risk Management Plan of the Thracian River Basin District (GR12)
for Water
STAGE Iz PHASE 5 Flood Risk Management Plan

Ymoéuvnua

A Méyiotn Meavi Emimrwon amé MAnppopa
MoAU xaunAq

P xamni

Mérpia

I venni

- MoAG uynAf

ZAYKn

|:] AMa Yoarikd Aapepiopara

AMa Y8arikd Alapepiopara

A\ YBpoypagixs Aiktuo

=

5 > N

¥ v S

,“ |
: o2 (]
v[[;g:' 34 ' "“

oPAKIKO MEA,,
s

l-u  pywHLp



HELLENIC REPUBLIC

Hellenic Ministry of the Environment and Energy, Special Secretariat Flood Risk Management Plan of the Thracian River Basin District (GR12)
for Water
STAGE liz PHASE 5 Flood Risk Management Plan

Figure 8.4: Map concerning the maximum possible flood impactin OEA 4 EOAAE A00ydat) j + Ep
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