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Abbreviations: Explanation

ADA: Online Publication Number

ADMIE: Independent Power Transmission Operator
DAMTH Decentralised Administration of MacedoniaThrace
SA: Societe Anonyme

GDP: Gross Domestic Product

EMTH: Eastern Macedonia Thrace

AT: Police Station

Industrial Parks: Industrial Park

VIPE: Industrial Zone

GEV: Generalized Extreme Values

GSPR: General Secretariat of Public Revenue

GSCP: General Secretariat for Civil Protection

GDNDR: General Directorate of Natural Disaster Recovery
HNDGS/NOC: Hellenic National Defenseseneral Staff/National Operations Centre
SGAO: State General Accounting Office

GLRO: General Land Reclamation Organisation

GZP: General Zoning Plans

DAEE: Directorate of Flood Relief and Land Reclamation Works
DAF: Administrative Dam Authority

MU: Municipal Unit

DEDDIE: Hellenic Electricity Distribution Network Operator
PPC: Public Power Corporation

DEPA: Public Gas Corporation

DESFA: Hellenic Gas Transmission System Operator
DEYA: Municipal Water Supply and Sewerage Company
MC: Municipal Community

FRM: Flood Risk Management

BR: Benefit Ratio

GMP Grazing Management Plans

WDEMTH: Water Directorate of Eastern Macedonidal hrace
WDCM: Water Directorate of Central Macedonia

WDRBD: Water Directorate of the River Basin District

NOA: National Observatory of Athens

EAE: Single Payment Scheme

HGRS: Hellenic Geodetic Reference System

EAFRD European Agricultural Fund for Rural Development
SSW: Special Secretariat for Water

IMA: Intermediate Managing Authority

EDEKT: ::nL\j/r(]ejément and Fiduciary Management Services to Greek Public Pensiol
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AbDreviatio

G 5 European Union

CoR European Committee of the Regions

STP Sewage Treatment Plant

GCLD: Greek Committee on Large Dams

SAC: Special Area for Conservation

EC: European Commission

EKAV: National Centre of Emergency Care

GNCCD: Greek National Committee for Combating Desertification
NHOC: National Health Operations Centre

NCSS: National Centre for Social Solidarity

NCMA: National Cadastre and Mapping Agency

HCG: Hellenic Coastal Guard

ELAS/AEA: Hellenic Police / Hellenic Police Headquarters

ELAS Hellenic Police

ELGA: Hellenic Organisation of Agricultural Insurances
ELSTAT: Hellenic StatisticalAuthority

NRF: National Registry of Floods

EMY: Hellenic National Meteorological Service

NR: National Road

EEC: European Economic Community

EEA: European Economic Area

AET Approval of Environmental Terms

OPESD: Operational Programme"Environment and Sustainable Development"
ERCC: Emergency Response Coordination Centre

ECRCC: Emergency and Crisis Response Coordination Centre
PADF: Partnership Agreement for the Development Framework
NSCCA: National Strategy for Climate ChangAdaptation

EWEFS: Early-warning flood system

ETIK: Special Department for Medical Disaster

ERDF: European Regional Development Fund

NDBHMI: National Data Bank of Hydrological and Meteorological Information
EYATH: Thessaloniki Water Supply andsewerage Company
SMSRDP: Special Management Service of the Rural Development Programme
EYDAP: Athens Water Supply and Sewerage Company
SSPW/NCRA: Special Service for Public Works/North Crete Road Axis
SSPW/CAR: Special Service for Publi®Vorks/Conceded Arterial Roads
SSPW/PATHE: .I':‘,Apget:g:s\:asyervice for Public Works/AthendPatras ThessalonikiEvzoni
EYPE: Special Environmental Service

SWB: Surface Water Bodies

APSFR Areas of Potential Significant Flood Risk

SPA: SpecialProtection Areas

USA: United States of America
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AbDreviatio planatio

IGME: National Institute of Geology and Mineral Exploration

HMWB: Heavily-modified water body

KAZ: Wildlife Sanctuary

CBPL: Code of Basic Planning Law

CDCP: Centre for Disease Control anérevention

RPFETCS: Regglation on the Preparation of Forest Engineering in Torrent Control
Studies

CPOC/SOCC: Civil Protection Operations Centre/Single Operations Coordination
Centre

CM: Central Macedonia

JT: Joint Team

CCPCB: Central Civil Protection Coordination Body

JMD: Joint Ministerial Decision

RB: River Basin

QA: Quarry Area

PA-HCG: Port Authority - Hellenic Coastal Guard

MME: Mass Media

RPA: Register of Protected Areas

MSL: Mean Sea Level

UH: Unit Hydrograph

NWRM: Natural Water Retention Measures

L: Law

NNR: New National Road

EEM: Economic Efficiency of Measure

CMT: Crisis Management Team

LRO: Land Reclamation Organisation

UN United Nations

MB: Mountain Basin

OPEKEPE: Payment andControl Agency for Guidance and Guarantee Community Ali

WFD: Water Framework Directive

OPAD: Public Servants' Health Fund

OTA Local Government

FD: Fire Department

RDP: Rural Development Programme

REMTH: Region of Eastern Macedonid hrace

FYROM: Former Yugoslav Republic of Macedonia

PD: Presidential Decree

RU: Regional Unit

PEDY: National Primary Health Care Network

ROP: Regional Operational Programme

RCCAP: Regional Climate Chang@daptation Plan

RBA: River Basin Area

BWA: Bathing Water Area

- pyst p



HELLENIC REPUBLIC

Flood Risk Management Plan for the Eastern Macedonian River Basin District

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

STAGE liz PHASE 5

(GR11)

Flood Risk Management Plan

Abbreviations: Explanation

CP: Civil Protection

PEAE: Preliminary Environmental Assessment and Evaluation
HSP: Health & Safety Plan

FRMP: Flood Risk Management Plan

RBMP: River Basin Management Plan

TC: Total Cost:

SEIA: Strategic Environmental Impact Assessment

CPCA: Civil Protection Coordination Authorities

LCPCA: Local Civil Protection Coordination Authorities
OCSHOP: Open City Spatial and Housing Organisation Plans
TAP- OTE: OTE Stafinsurance Fund

TA: Technical Advisor

AONB: Area of Outstanding Natural Beauty

LC: Local Community

LCFT: Local Community Flood Team

AL: Artificial Lake

LLRO: Local Land Reclamation Organisation

BoG: Bank of Greece

AWB: Artificial Water Bodies

MD: Ministerial Decision

PERS: PostEarthquake Recovery Service

WD: Water District

YPAAT: Hellenic Ministry of Agricultural Development and Food
YPAN: Hellenic Ministry of Development and Competitiveness
YPAPEN: Hellenic Ministry of Productive Reconstruction, Environment and Energy
YPEKA: Hellenic Ministry for the Environment, Energy and Climate Change
YPEN: Hellenic Ministry of the Environment and Energy
YPEX: Hellenic Ministry of Foreign Affairs

YPES: Hellenic Ministry of Interior

YPECHODE: Hellenic Ministry for the Environment, Spatial Planning and Public Works
YPOIK: Hellenic Ministry of Finance

YPOMEDI: Hellenic Ministry of Infrastructure, Transport and Networks
YPYME: Hellenic Ministry of Infrastructure and Transport

WB: Water Body

YYKA: Hellenic Ministry of Health and Social Solidarity

GWS: Groundwater Body

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 ). 42/ $5#4) [
11 ' Al AOA]

With the contract dated 24.12.2014, the Special Secretariat for Water awarded the study of tie& 1 1 T A
Risk Management Plan of the River Basin Districts of Eastern Macedonia (GR11) and Thrace
(GR12) (parts of the river basin that belong to the Regions of Eastern Macedonia, Thrace &
#A1T O0OAT - AAAATTEAh AgAADPO O the JAidk Oéhiure EormBistifgEol theoO OT O
following companies: NAMA SA- ERASMOS LTD N. SIDERIS, Geologist N. PAPAGEORGIOU
TORTOPIDI, Economist ORIZON GR T. SKOKOU, Fester - G. PAPANIKOLAOU, AgronomistV.
FOTEINOPOULQOS, Rural Surveying Engineer. Further to the document under ref. no. 102099/25
2015, the Special Secretariat for Water approved the replacement of Niki Papageorgidartopidi 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 Mechanisms of Floodind-ormulation of
geographical background with terrestrial topographies and the preparation of rainfall curves.

- Phase 2: Preparation of flood hydrographs.

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

- Phase 4: Development 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: Development of Flood Risk Management Plan (FRMP).

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

- Phase 4: Drafting ofConsultation Results Report.

- Phase 5: FRMP update.

- Phase 6: Preparation of FRMP data for posting.

Further to the decision under ref. no. 140454/2604-2017 by the Special Secretariat for Water, Stage 1

of the study was approved and the instruction was given for the elaboration of Stage 2. Further to the
document under ref. no. YPEN/DPDYP/31244/561/2405-2018 by the Special Secretariat for Water,

the Consultation Results Report was approved and the instruction was given to update the FRMP.

This Document is the deliverable for Stage 2, Phase 5 and concerns the development of the Flood Risk
Management Plan for the adoption of Directive 2007/60/EC and JMD HP
opyccTfpuvicrepnofgp8nxd8¢gnpn j' ' OAOEAO )) @MpnyTcp
1777721924 (GG series Il 2140/22.06.2017), for the Eastern Macedonia River Basin District (GR11).
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The Flood Risk Management Plans take into account the unique characteristics of the areas of concern

and include measures and actions to mitigate the negative impacts from floods, by simultaneously
promoting the achievement of environmental objectives thahave been established by EU law.

The flood hazard maps, the flood risk maps and the flood risk managemesan are subject to review in

OEA $EOAAOEOAGSO Al i ETC EIDIAI AT OAGETT AUAI AO | ¢mg
improved data and a better understanding of the actions and information that are required to achieve

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

be taken into account in 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 managemepiain.
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 amang of the stakeholders and the public.

Data and Studies taken into account
The following was given consideration during the development of the Plan:
A European Directive 2007/60/EC on the assessment and management of flood risks.
A*-3%$ (0 opuwgcTpu GGTserest b T108t24.67.201) on the assessment and

i ATACAITATO T &£ AITTA OEOEOh ET Al il DPIEAT AA xEOE
AOOAOGOI AT O AT A TATACATATO T &£ AZITTA OEOEOGOHh T £ C
I/ AOT A A Owhichrtranspided Directive 2007/60/EC into national law.

A JIMD 177772/924 (GG series Il 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 1/9.12.2003] O7 AOAO D OIT OA A OEHaimondsatidn I AT A
xEOE $EOAAQOEOA ¢mnnnToenT%# 1T &£ OEA %OOI PAAT 0AOI E,
which (including the delegated regulatory acts thereof), harmonise national law towards the
provisions of the Directive.

A The 1t Flood Risk Management Plan of the Eastern Macedonian River Basin District
(http://wfdver.ypeka.gr/el/management -plans-gr/approved -managementplans-gr/grll -
approved-gr/) (GG 2291 series 11/139-2013).

A The st review of the Flood Risk Management Plan of the Eastern Macedonia River Basin District
(http://wfdver.ypeka.gr/el/project/approved -el11-00-1revision-finalmanagementplangr/) (GG
4679 series 11/29-12-2017).

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 identificationof Areas of Potential Significant Flood Risk for the
Eastern Macedonian Water District

A The Flood Hazard Maps Http:/floods.ypeka.gr/index.php/xartes -epikindynotitas/anat -
makedoniagrll) and the Flood Risk Maps Http://floods.ypeka.gr/index.php/xartes -
kindynoy/anat -makedonia-grll) that have been developed for the Areas of Potential Significant
Flood Risk in the Eastern Macedonian River Basin District.
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http://ypeka.gr/LinkClick.aspx?fileticket=keIuJ1wwrsc=&tabid=252
http://www.ypeka.gr/LinkClick.aspx?fileticket=1RobHrsUDLY=&tabid=246&
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A The EU Manuals and Guides for implementation of the European Floods Direct{2®€07/60/EC),
specifically:
- Document No.OGuidance for Reporting under the Floods Directive

- Document No.1Floods 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.4Guidance 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 (WFD 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)

Key bibliographies taken into consideration are listed in Chapter 14.
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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 -1 TEOI OET C 4AAI
All the phases of the project (specifications and tender, monitoring of the elaboration 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 Ai AAOO T &£# OEA OOOAUBO I11TTEOI OET ¢ OAAI ETAIO
Macedonian River Basin District, as appointed by decision no. oik. 100025/421-2015 by the Special

1. Maria Gkini, Head of the Directorate, SSW

2. Konstantina Nika, Head of Department, SSW

3. Penelope Gkagkari, SSW Employee
With their substitutes:

1. Spyros Tasoglou, SSW Employee

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 in the completion of the project:

A The substitute memberAthanasia Pardalion issues relating to the supervision, elaboration and
implementation of the consultation of the study
A4EAR $ADPAOCOI AT 660 OAPDPI OOAOOh %l ATE | OEAT AOGET Oh
and implementation of the consultation of the study
A4EA $ADPAOOI AT 660 OAPDPT OOAOOh S$ETTUOEO - AOETT Oh
A The SSW employee, Giorgos Theofilopoulos, on issues relating to the supervision of geospatial data
and
A Ms Viveka Raftopoulou, Lawyet egal Expert at the Department of European and International
Environmental Affairs, YPEN, for her legal support in the development of this plan.
It should be noted that the elaboration of the studies was carried out by the Monitoring Team 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 S®/ and the Joint Venture between the Risk
Management Consultants ECOS MELETITIKI 3&FI KARATHANASI & ASSOCIATES & CO.
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1.3 300AU 4AAI

The following experts collaborated to develop 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

Flood Risk Management Plan

Michael Kommatas

Foresterz Environmentalist

Georgios Papanikolaou

Agriculturist, PhD

Efthymios lakovakis Agronomist
Nikos Sideris Geologist
Andriani Koukiasa Geologist

loustini Liakopoulou

Geologist, MSc

Giorgos Papanikolaou

Geologist

Maria Diamantopoulou

Rural andSurveying 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

- L pwdBt p




HELLENIC REPUBLIC . ) . L
. » . Flood Risk Management Plan for the Eastern Macedonian River Basin District
Hellenic Ministry of the Environment and (GR11)

Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan
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21 $EOAAOEOA c¢cmnnyxXTon¥ %#

The purpose of Directive (2007/60/EC1?), is to establish a framework for the assessment and
management of flood risks, aimed at the reduction of the adverse consequences for human health, the
environment, cultural heritage and economic activity. The Directive has been transposed into Greek law

xEQOE *-$ (0 o0pycg iessaies 8108207201 pasamended and in force by IMD
1777721924 (GG series 11 2140/22.06.2017)

I AAT OAET ¢ Ol *-3% (0 oGGEeriesT pl08/24.07€201Pas dmemdedandjin force,
the geographical unit for implementing Directive 2007/60/EC for the assessment and management of
flood risks is the River Basin District (Water District), is the same geographical unit with that of Water
$EOAAQEOA c¢nnn¥Toen¥fe#3

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
identification of areas of potential significant flood risk or might be considered likely to occur (Areas of
Potential Significant Flood Risk), (Articles 4 & 5).

Stage 2 Development of flood hazard maps and flood risk maps for Areas of Potential Significant Flood
Risk (Article 6).

Stage 3 Development 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 and shall take tm account the characteristics of
the particular river basin or sub-basin. The Articles of the Directive are presented below in detail:

CHAPTER I: GENERAL PROVISIONS

Article 1: The purpose of this Directive The Flood Directive (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, cultural heritage and
economic activity.

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

2*-$ (0 opygcTpuvrgFfespmnofcmpn 11 OEA _OAOOAAQOI' AT O AT A 1A
DOT OEOEIT O T A& $EOAAOEOA ¢mmyxTon¥%# Ol OEA AOOAOQOI AT C

]
0OAOI EAT AT O AT A 1T &£ OEA #slaendeddnd infdkcec o / AOT AAO ¢mmnxoh A
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Artice2d $AZET EOET 10 AT A OPAAEEAEAAQGEITO 1T &£ OEA OA0OI O
O&I T T A8 1T AAT O OEA OAI b1 OAOU AT OAOET C AU xAOAO T £
floods from rivers, mountain torrents, Mediterranean ephemeral water courses, and floods from the sea

in coastal areas, and may exclude floods from sevege systems;

OFITT A OEOES8 1T AAT O OEA Aii1 AETAOCEIT 1 &£ OEA DOiI AAA
consequences for human health, the environment, cultural heritage and economic activity associated

with a flood event.

Article 3: Coordination of administrative arrangements at river basin district level. For the purposes of
this Directive 2007/60/EC, Member States shall make use of the arrangements made under Article 3 of
EU Water Framework Directive (2000/60/EC) with exemptions keing possible particularly with respect

to the unit of management of the river basin district and the competent authority that have been
determined pursuant to Directive 2000/60/EC. In addition to the basins and suibasins 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 shall 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 the adrse impacts of the floods on human
health, economic activity, cultural heritage 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 risk assessment by 22
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 the past and which had significant adverse
consequences on human lives, economic activity 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 cegsiences of future floods for human health,
the environment, economic activity and cultural heritage is included taking into account, as far as
possible, issues such as the topography, the position of watercourses and their general hydrological and
geomorphological characteristics.

In the case of international river basin districts, Member States shall ensure thakchange 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 identify 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 IIIl: FLOOD HAZARD MAPS AND FLOOD RISK MAPS
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Article 6 : The development 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

Article 7 & 8: The preparation of Flood Risk Management Plans at river basin district level, (Water
District - WD) for the areas identified under Article 5 as areas of potential significant flood risk and the
coordination of the States in case of international river b&in 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: A 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
committee established under Article 21 of Directive 2000/60/ECEuropean Commission shall also assist
the European Commission on issues related to Directive 2007/60/EC

CHAPTER VII: TRANSITIONAL MEASURES

Article 13 : Pursuant to Article 13, Member States may decide not to conduct the preliminary flood risk
assessment referred to in Article 4 for those river basins, subasins or coastal areas where they have
either: (a) already carried out a flood risk assessment toonclude, 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 December PQ10
develop 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 that have been
developed 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 that have been
developed before 22 December 2010, provided the content of these plans is equivalent to the
requirements set out in Article 7.

#(104%2 66G660d 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 risk management plans. The
preliminary flood risk assessment shall be updated, by 22 December 28 and every six years thereafter

(Article 14, para. 2) The flood hazard maps 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 $ years thereafter.
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Article 15:! OOEAT A puv OAEAOO O1 OEA -Ai AAO 30A0A0G8 1T AIE
risk assessment, the flood hazard maps, the flood risk maps and flood risk management plans referred

to in Articles 4, 6 and 7, as well as their review and, where plicable, their updates to the Commission

within three months of the indicated dates.

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 taken

into account in drawing up this report.

Article 17, 18 & 19: These Articles bring into force the laws, regulations and administrative provisions
necessary to comply with this Directive, their adoption and the recipients of the Directive.

2.2 )[QIAIA[OAOETT I £ OEAK# ISIEDRADODIEOGOA EI
I OOET OEOEAO
" OAAAA EO OARNOAOOAA OiF AAOECT AT A EIiDPIAIATO &ii1A

Basin Districts. In order for Greece to implement Directive 2007/60/EC, its first order of business was
to transpose it into national law, which was realizedx EQOE * - $ (0 opycgcTputcTep

O! OOAOCOI AT O ATA T ATACAT AT O T £ AITT A OEOEOR ET AT I
OiT OEA AOOAOGOI AT O AT A TATACAIAT O T &£ AITTA OEOEOG
23 October20 6h AO Ai AT AAA AT A ET A& OAA AU *-3$ pxXXXXCT
O'i ATATATO T &£ ETET O AAAEOETT OTAAO 11 opywggTpurtc

defined the competent authorities and units of management, which are the same t®se stated in

$EOAACEOA c¢cnnn¥oen¥w#h AO AAOAOEAAA Elwaterkhroteation ww ¥ ¢ T
and managementz Harmonisation with Directive 2000/60/EC of the European Parliament and of the

#1 O1 AEl 1T £ ¢ pasame@édadd@oreemnmmo
I AAT OAET ¢ O *-$% (0 opyggTputrigrTepmnorgmpnh AO Al AT
O. Ax | OAEEOAAODOOA 1T &£ , 1 AAT ' 1 OA0k4 AA O+ Al IAE BAAGE @ O

3852/2010) and Law 3199/2003, as amended and in force, intealia, with Article 29 of Law 4519/2018,
the competent authorities for the assessment and management of flood risks include:

a. National -level authorities include:

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

and is responsible for water protection and management policynaking. It monitors and controls the
implementation of this policy and further to a recommendation by the Minister of the Envonment and

Energy and the opinion of the National Council on Water, it approves national programmes for the

i AT ACAI AT O AT A PpOI OAAOGEIT T &£ OEA Al O1 OOUBO xAOAO
cpWccTpuicTepnofcmpn ABD AT AT AEA RABEET AlEl DBT COAI |
risk management.

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, ¢) the Minister of Econany and Development, d) the Minister of Finance,
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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, Social Security and Social Solidarity.

At the invitation of the Chairman, other Ministers participate in the National Committee on Water if
issues that fall under their responsibility are discussed. The Minister of Foreign Affairs also participates
in the Committee when issues pertaining to trasboundary (international) waters are discussed.

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

The National Council on Water which provides its opinion to the National Committee on Water on

T ACGETT Al DOICOAI T AOG £l O OEA 1 AT ACAT AT O AT A DPOI OAA
fall under and the national flood risk management programme pursuant to Article 3, para.1lb) JMD

(0 opycgcgTpuvtcgTepmnmo¥genpmh AO Al AT AAA AT A ET £ OAAS8
by the Minister of the Environment and Energy participate, according to Article 3 of Law 3199/2003, as
amended and in foce by Article 29 of Law 4519/2018 with one representative from every political party

that is represented in Parliament, the Association of Greek Regions, the Central Union of Municipalities

and Communities of Greece, the Hellenic Association of Municipab¥r 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 Hellenic Association of Municipal

Water and Sewerage Companiegshe Panhellenic Confederation of Agricultural Cooperatives, the
Hellenic Federation of Enterprises, the Public Power Corporation, the General Confederation of Greek
Workers, the Technical Chamber of Greece, the Geotechnical Chamber of Greece, the IrstfuBeology

and Mineral Exploration, the Hellenic Centre for Marine Research, the Greek Biotope/Wetland Centre,

the National Natural Sciences Centre, the National Centre for Environment and Sustainable
Development, the Institute for Consumer Protection,ite Hellenic Agricultural Organisation- Dimitra,

the National Committee for combating desertification, the nolgovernmental 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 proceedings of the National Council on
Water meetings are kept by the Special Secretariat for &ter. The proceedings are published on the
website of the Ministry of the Environment and Energy

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

DOl OAAGETT DPOI COAIT A0 1T &£# OEA Al O1 OOUBO xAOAD OAOI
bodies for every issue pertaining to the management and protection of water resources including the

risk of floods. In collaboration with the General Secretariat for Civil Protection (GSCC) of the Ministry of

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

the national flood risk management programme (which is incorporated into the national programmes

A1 O OEA 1 AT AcCAT AT O AT A pOT OAAOCETT 1T &£ OEA A1 O1 OOUS
the implementation of the national programme, coordinates agencgeand staterun bodies, represents

the country and takes part in competent EU bodies on flood risk management issues and develops and
submits the annual reports on the implementation, assessment and control of the national flood risk
management programme ¢ the National Council for Water.
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In collaboration with the Water Directorates of the Decentralised Administrations, the Special
Secretariat for Water develops the national programmes for the management and protection of the
AT O1T OOUBO xAOAO OAOI OOAAO xEEmpeménat®OOAAET ¢ 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 | 280) on the protection and
management of water resources, as amended and in forc
especially with concerns to Law 4117/2013 (GG series |
29) and Law 4315/2014 (GG series | 269) and Law
4519/2018 (GG series | 25)

*-$% (0 opyYggTpuG@EskeplitioTqgm
1108/21.07.2010), on the assessment and management
o ) of flood risks, in compliance with the provisions of
Prowspnfs.for the creation SEOAAOEOA cmnxTonT%# Oi1 I
and definition of powers i ATACAI AT O T &£ Al ii1A OEOEO
AT A T £ OEA #1 O1 AE Which tinsgosed /
Directive 2007/60/EC into national law.

-JMD 177772/924 (GG series Il 2140/22.06.2017)
regarding the amendment of joint ministerial decision
31822/1542/2010 (series 11 1108).

Legal Status

-0$ pocgTcgmpyx j'' OAOEAO )
-ET EOOOU 1T &£ OEA %I OEOT T 1 Al
Contact Information
Postal address 17 Amaliados Street
Post Code 11523
City Athens
Country Greece

http://floods.ypeka.qgr/

Website http://www.ypeka.qr/

http://widver.ypeka.ar
Tel.: 210 6475102, 213 1515410
email info.eqy@prv.ypeka.gr

Contact points
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b. Reqgional-level authorities include:

The Water Council of the Decentralised Administration , which is set up at every Decentralised
Administration, pursuant to Article 6 of Law 3199/03, as amended by Article 53 ofaw 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 developed by the Decentralised Administration, thaVater Council of the Decentralised
Administration provides its opinion prior to the approval of the Flood Risk Manageent Plan and
addresses its opinion to the Decentralised Administration Coordinator, according to Article 28 of Law
4325/2015 (GG series | 47), for every flood risk assessment and management issue that is raised.
Moreover, prior to giving its opinion on the Flood Risk Management Plan, the Water Council of the
Decentralised 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 seby

the Council for Water Management of the Decentralised Administration.

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

The Water Directorates of the Decentralised Administration conduct the preliminary flood risk
assessment and in collaboration with the Civil Protection Directorates of the Decentralised
Administrations they prepare the Flood Hazard Maps, the Flood Risk Mapand 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,
assessment and control of the implementation of the flood risk management programme in their area
of responsibility to the SSW.

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

Y)h ¢ptmng O!/'i ATAI AT O T &£ ETET O |1 ETEOOAOEAT AARAEOE
paragraph 2.2 of Article 3 of JIMD 31822/1542/2010 is replacedlaA OOAOAO 0Oc¢8¢8 &000
made by the Decentralised 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
developed, reviewed, orrevised by the Special Secretariat for Water of the Ministry of the Environment

AT A %l AdCU6 AT A AAAAA OF 1 00EAIA o 1& *-$% opuwcc
DAOACOADPE oh xEEAE OOAOAOGq Oo8 )1 OE Aveldpédloy he OEAOD
Special Secretariat for Water in accordance with the new para. 2.2 of Article 3, the management plan in
guestion is approved by the National Committee on Water following the recommendation by the Special
Secretariat for Water of the Ministy 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
development, final processing, review or revision of the flood risk management plan, the Sy
Secretariat for Water collaborates with the competent Water Directorate of the relevant Decentralised
Administration and with the co-responsible Ministries which are represented by the National

#1 11 EOOAA 11 7AO0AO856

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 developed by the Special
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Secretariat for Water at the request by the Decentralised Administration Coordinators, pursuant to

|l OOEAT A o j¢8¢gqQq T &£ *-%$ (0 opuwggTpuvrtgTepnofgmnpmh
The Decentralised Administration of Macedonial hrace (DAMTH), which is responsible for the RB of

the Eastern Macedonian WD (GR11), includes tWgater Directorate of Central Macedonia and the

Water Directorate of Eastern Macedonia -Thrace. Each Water Directorate is responsible for the
protection and management of water resource and 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 leen awarded by the Decentralised Administration pursuant to
applicable law. Further specialisation of the exercise of their powers is determined by a decision that is

issued by the Decentralised Administration Coordinator.

Table 2.2: Decentralised Administration

Decentralised Administration of

-level authority

Macedonia-Thrace

OiEE nirlrjlﬁ](()):igompetent Water Directorate of Central Macedonia
Abbreviation/Acronym WDCM
Member-State Code GR
Number/Street 32 Georgikis Sholis Ave.,
City Thessaloniki
Country Greece
Post code 55134
Website http://dydaton.damt.gov.gr/
Telephone/fax 2313309441, 83/2310 42 41 60
Email dy-km@damt.gov.qgr

Table 2.3: Decentralised Administration

-level authority

Decentralised Administration of Macedonia -Thrace \
Official name of Competent Water Directorate of Eastern Macedonia &
Authority Thrace
Abbreviation/Acronym WDEMTH
Member-State Code GR
Number/Street 58 Tenedou Street
City Kavala
Country Greece
Post code 65404
Website www.damt.gov.gr
Telephone 2313 309815, 16
Emalil dy-amt@damt.gov.gr

In this 1st implementation cycle of Directive 2007/60/EC, the preliminary flood risk assessment, the
development of the flood hazard maps, the flood risk maps and the flood risk management plans for all
of the country's water districts were developed by the Specialegretariat for Water at the request by
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the Decentralised Administration Coordinators, pursuant to Article 3 (2.2) of JMD HP
opyYggrTpurt ¢ T egapamenfledrand in force

The preliminary flood risk assessment report has been completed and submitted to the EU for the

AT O1 OOUB O pr1 hatpV@AWOypelabdDeiGul. AspxGabiid=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.pif

yl AAAEOEI T h OEA 3PAAEAI 3AAOAOAOEAO EI O 7A0AO0 PO
OAA AT A OEA AOOEI AOGET I I £/ OEA Al AGAOGETI £ O
(http://thyamis.itia.ntua.gr/egyfloods/reports/2014_ %2011 %2011 Plhmmyres_apo_thalassa %20E

U.pdf) for the entire Greek state.

4EA 3PAAEAI 3AAOAOAOEAO EAI O 7A0A0 EAO AOOECI AA £
water districts These studies include:

1. Flood Risk Management Plans for the Eastern Macedonian and Thracian River Basins Districts,
except the river basin of the Evros river.

2. Flood Risk Management Plans for the Epirus, Western Central Greece and Thessaly River Basin
Districts.

3. Flood Risk Management Plans for the Western, Northern and Eastern Peloponnese and Cretan
River Basin Districts.

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

5. Flood Risk Management Plans for the Attica, Eastern Central Greece and the Aegean Islands
River Basin Districts.

Under 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 Evros River Basin Distrhave been posted to the specificallgesigned
YPEN website [(ttp://floods.ypeka.gr/index.php/ydatika -diamerismata/thraki -gr12).

The above studies include, inter alia, the flood hazard and flood risk maps in the areaspotential
significant flood risk, the flood risk management plans and the strategic environmental impact
assessments (SEIAS).
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23 , ACEOI AOEOA AT A ET OOEOOOEITT AT EOAI 4
Al 11T AO EIT OEZA1'Il DAROCEATAO AMADOET OEOEADO

As aphenomena, floods are classified as natural disasters pursuant to AnnexlAlL of MD 1299/2003

O8AT T EOAOAGS AAAAOOA OEAU AAT bi AAA EOI AT 1 EOAO |

Al 01 Oous O AATTTIT U AT A ET £0A Caldd OO aEA Withary nissicd BA  # Al

to coordinate the stakeholders throughout 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 based orArticle 104, para. 2 of Law 4249/2014) and the General Plan for Civil Protection

01 AAO OEA AT AA TAI A O8ATTEOAOGAOGSG -3 pcwwfnx8nt 8¢
(GSCP), has issued document under no. 7742111-2017 with respect to the ganning and actions taken

by the GSCP to address the flood risks. This document outlines the responsibilities of the flood
management bodies, as well as their coordination at local, regional and national level. Listed below is

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

1. Law998/1973 @ 1 OEA DOI OAAQGEIT 1T £ &£ OAOGOO AT A &£ OAOGO
2. Law 272/1976 O/ 1 OEA AOOAAI EOCEI AT O 1T &£ OEA . AOGEITAI
%Dl T OAOETT j)'-%Q86 j'' uvnXfOAOEAO )TpwxoeQq
3. Law776/1978 j ' ' @ YT OAOEAO )Tpwxwq O! OOEOOAT AA O1 EITI
duetothe 1977p wx W T AOOOAT AEOAOOAOOG

4, Law 1068/1980 j ' ' pwnTOAOEAO )Tpwymnmg 11 OEA O)1 Al 0PI
3AxAOACA #1 i PATU &£ O ' OAAOGAO ' OEAT 06 h

5. Law1190/1981 j ' ' ¢moXOAOEAO )YTpwwpq i1 OEA O2A0EEEAA
A0 1T &£ , ACEOI AGEOA #11 O0AT O AAGAA 11 OEA c¢¢808p
powpp AAOOENOAEAOCSG AT A OEA OACOI AGEITT 1 £ OAI AOA;

6. Law 1579/1985 02 AC Ol AGET T O &£ O OEA EIi bl Al AT OAGET T AT,
3UOOGAT AT A 1TOEAO DPOI OEOCEI T 06 j'' ¢pxTOAOEAO ) 71

7. Law 2190/1994 O) 1 AT OP1T OAGEIT 1T 1 &£ A1l ET AAPAT AAT O AOBOEI
OACOI AGETT 1T &£ AAI ETEOOOAOEOA 1 ABGOAOOGSG ' ' ¢yx O/

8. Law?2445/1996 j ' ' ¢XT1TOAOEAO )Tpwweq O2A0EAEAAQCEIT 1 £

construction, financing and operation of the Elefsina Stavros - Spata & Imittos Western
Peripheral Motorways (Athens Ring Road), regulation of related issues and other pe\OE T T 06 8

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

10. Law 2459/1997 i ' ' pXxTOAOEAO )YTpwwxq 11 OEA O! Al 1l EO]
DOl OEOCEI 1 068

11. Law2646/1998 j ' ' ¢co@TOAOEAO )Tpwwyq 11 OEA OnOOAAI EC
#AOA AT A T OEAO POI OGEOEI 1 068

12. Law 2576/1998 j ' ' CUTOAOEAO )Tpwwywqg O)Ii DOT OAT AT O 1 £
Al T OOOOABGETT O AT A T OEAO POIT OEOGET 1T 0638

13. Law2696/1999 j ' ' uXTOAOEAO )Tpwwwq O2A0EEAEAAQEIT 1 £
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14. Law 2738/1999 O#1 11 AAOEOA AAOCAET EI ¢ ET DOAI EA AAI ETE
employed under operAT AAA AT 1T OOAAOO AT A T OEAO POI OEOEI T O8

15. Law 2768/1999 02 ACcOi AGET ¢ DPAT OEI 1T EOOOAOh AOOAAI EOEET

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

OEA O#EOEI 3A0O0AT OO (AAI OGEAAOA Y1 OOOATAA j/0!$
name TAPOTE Special Fund Manager (EDEKT 4 % 3! Qe AT A 1T OEAO m@OT OEOE
1/1999)

Law 2800/2000 j ' ' T p T OAOEAO ) FT¢nnngq O2A1T OCAT EOCAOQEIT 1
| OAAOh AOOAAI EOEI AT O T &£ OEA (AT T ATEA 011 EAA (A
Law 2937/2001 j ' ' poewX¥OAOEAO )Tcnmpq 11 OEA Ovi AT AT A
7A0A0 3060PPI U Al T PATU ATA T OEAO DPOI OEOET T 068

Law 3010/2002 | ' ' wp X OAOEAO )YT¢mncq O(AOIT1TEOAQETT

97/11/EU and 96/61/EU, delineation procedure and regulation of watercourse issues and other
DOl OEOEI T 068

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

AT A 1T OEAO DPOI OEOEIT 1 06 h

Law 3106/2003 j ' ' omXOAOEAO )F¥¢nmnoq 11 OEA O2A1 OCAT EC
#AOA AT A 1T OEAO POI OGEOEI 1 068

Law3212/2003 j ' ' ony TOAOEAO )F¢mnnoq O" OEI AET C 1 EAAT
2A0PI 1 OEAEI EOU 1T £ OEA -ETEOOOU 1T £ %I OEOIT1 AT Oh
Law 3370/2005 j ' ' pxXo@TOAOEAO )7T¢mnmuq 11 OEA O/ OCATEO
OAOOGEAAO AT A 1 OGEAO POI OEOEI T 0638

Law 3481/2006 | ' ' poec X OAOEAO )Tc¢mnmoeq O!i AT AT AT O O1 OfF
AxAOAET ¢ AT A PAOAE Oi ATAA 1T £ POT EAAO AT A AAOECI

Law 3511/2006 j ' ' cu YT OAOEAO )Tc¢nnmeq 1T OEA O2A1 OCATE
i EOOCEI 1T ODPCOAAA AT A 1T OEAO DPOI OEOEI T 068

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

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

Law 3542/2007 § ' vn¥FOAOEAO ) Tc¢mnmnxq c! i AT AT AT OO Of
2696/1999 - GG 57/series 1/1999)

Law 3536/2007 j ey T¢TOAOEAO )Tcnnxq 11 O3DPAAEAI OAcCC
EOOOAO 1T &£ OEA -ETEOOOU 1T £ )1 OAOETI Oh 0O0AT EA 1 Al I
Law 3527/2007 O2 AOEZAEAAOQEI T 1T &£ Ai1 OOAAO ET AEAOGI O 1 £ 1
Health and Social Solidarity and other provisions (GG 25/series 1/2007)

Law 3536/2007 1 1 O3 DPAAEAI OACOI AGEITO 11 1T ECOAOQEIT DI
)T OAOET Oh 0OAI EA ! Al ET EOOOAOQETT AT A $AAAT OOAI E
Law 3584/2007 | 1T OEA O2A0EZAEAAQEIT 1T £ OEA - 01 EAEDPAI A
(GG 143/series 1/2007)

Law 3852/2010 O. Ax | OAEEOAAOOOA T £ , 1 AAT ' 1 OAXITheAT & A
+Al 1 EEOAOEO 01 AT o j" gxh OAOEAO ) (Q
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

46.

47.

48.

Law 4018/2011 j ' ' ¢c¢puv X OAOQOEAO )YTYc¢mppq 11 OEA O02A00600/
foreigners under increased security conditions, issues of local administration organisations and

other provisions concerning competence of the Ministry of Interior.

Law 4071/2012 OO0 O1T OEOGEI T O & O 11T AAT AAOGAIT T BI AT OR 11
administration 74 OAT OPT OEOQEI 1T 1T £ $EOAAOEOA c¢nmnmwfun¥ %#38
Law 4249/2014 "Reorganisation of Greek Police, Fire Department 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 anditizen Protection."

(GG 73/series 1/12014)

Law 4313/2014 A2 ACcO1 AGET 1T 1T £ 40AT Ob1 OO6h 4AT AAT 11 O1 EA
other provisions (GG 261/series 1/12014)

Law 4258/2014 I 1 OEA O$AI ET AAGEIT bDPOI AAAOOA -Abwh OACO
DIl ATTET ¢ OAcCcOl AGETT O AT A 1T OEAO DPOI OEOGETT 606 | '

Law 4325/2015 11 OEA O$Ai 1T AOAOEOAOGEIT 1 &£ ' AT EI EOOOAO
Governance. The reparation of injustice and other provisions. (GG 47/series 1/2015)

Law 4412/2016 1 1 OO0 OAI EA #11 OOAAOO 1 £ 71 OEOh 30PDBI EAO
CMPTICTT%5 AT A ¢mptTcul%56 j'' ptxTOAOEAO )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 AIi
Oj ' woTOAOEAO )YTce¢mpt1(

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

Medium-4 AOiI &ET AT AEAT 3 O0O0OAOACU &OAI AxT OE806 j'' xti
LD 57/1973 (GG 149/series 1/1973) "Regarding the adoption of social protection measures for

AET AT AEAT T U xAAE DPAOOIT O AT A AATTEOEIT 1T &£ OEA 1
LD17/1974 § ' * co@ T OAOEAO )YTpwxt1q O2ACAOAEIT ¢ AEOEI A
PD210/1992 j ' ' wwX¥OAOEAO )Tpwwcq O#1 AEEAEAAOQEIT 1T &£ O
$APDAOCOI AT G860 )1 OAOT Al 3AOOEAA 2AcOI AGET T 68
PD93/1993 j ' ' owXOAOEAO )Tpwwoq O2A0AET AA OAODPI T OE/
AT A 31T AEAT )1 OOOAT AAo6 8

PD 161/1997 j ' ' p1c¢TOAOEAO ) Tpwwxq O/ OCAT EOAOQEITH
-AOAT OT 1T CEAAT 3AOOEAA jeyl qh xEEAE EO O1 AAO Ol
PD 22/2006 j ' ' pWYFOAOEAO )Tc¢nmeq 11 OEA O/ OCAT EOGAOD
311 EAAOEOU | %++! Qo8

PD30/2007j ' ' c¢WFXFOAOEAO )TY¢nnxq O!'I AT AT AT 6 61 OEA b
for Public Works (EYDE) for the performance of the sewerage and wastewater treatment project

ET OEA COAAOAO 4EAOOCAITTEEE AOAAG6S8

l-u L pwBH p



HELLENIC REPUBLIC

Hellenic Ministry of the Environment and (GR11)
Energy, Special Secretariat for Water

Flood Risk Management Plan for the Eastern Macedonian River Basin District

STAGE liz PHASE 5 Flood Risk Management Plan

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 )TF¢nnyq O!'i AT AT AT O T £ 00AOE
O%OOAAT EOQOEI AT 6 1T £ O E-Anaricel Publie Works atA BECAGDE QedifiCatidn £ # |
of responsibilities and amendment and supplementation of PDs 69/1988 and 91/1®p 6 8

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

52. PD184/2009 j ' ' ¢poXTOAOEAO )T¢nnmwq O%OOAAI EOCGEI AT O 1 &
AAOAOI ET AGETT T &£ EOO AT i bAOAT AAGS

53. PD 123/2017 O/ OCAT EOAOQEI1T 1 &£/ OEA -ETEOOOU 1 £ )1 £0AO
1/2017)

54. PD 97/2017 O/ OCAT EOAOQEIT 1 &£ OEA -ETEOOOU 1T &£ 200A1 ¢
1/2017)

55. JMD D14a/02/69/FN380/10 -11-1994 1} ' ' Pyt e F OAOEAO )) Tpwwrt g O)
AT T OOOOAO0ETT ATIiPATU AATTAA %Ccl AOGEA / AT O 31 AEAC

56. MD 2025/19 -01-1998j ' ' p¢TOAOEAO ))Tpwwyq O-ET EOCOAO T £
£l O #EOEI 001 OAAOEI T AAOAA om8p¢g8pwwyxy OT 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)

5. 3} $ (0 opuyggTpuoedWgnorcempnyrOAOEAD )) Tqgmnpnq 11
i ATACAIT AT O T &£ A1 TTA OEOEOh EIT Al ibPiIiEAT 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
OcCTT EEcoxoTcwMyMcmmp ' ' ppPufOAOEAO ))TppMwMgT

61. JMD 619/146296/2016 O3 OAOA AEA OACOI AGEIT6 j'' tuvecgTOAOL

62. 1299/7 -4-2003j ' ' 1coXOAOEAO ))Tcnnmoq O-ETEOOAO 1T £ )1
#EOEI 001 OAAGET 1T O1 AAO OEA AT AA TAI A O8ATT EOAQD/

63. MD 3384/28 -06-2006} ' ' xx@¥X¥OAOEAO ))7Tc¢nmeq O30DPDI Al AT OA
001 OAAOCET1T O1 AARAO OEA AT AA TAIT A O8ATT EOAOAOG xE
Ppi AT 68

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

65. MD D17a/06/52/FN443/20 -03-2007j ' ' o wPTOAOEAO )) Tc¢nnxq O$AOA
the Attica Prefecture and the completed motorway sections, the maintenance of which belongs to
OEA Al i DbAOATAA T &£ OEA OAOOGEAAO 1T &£ OEA ' 307790 %/

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)
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68. MD 44403/2011 j ' ' ¢T1 w¢TOAOEAO ))Tc¢mppq O! DDOT OAT 1 £
| OCAT EOAOGEIT T 1 &£ OEA 0OAZEAAOOOA 1T &£ | OOEAADG

69. MD 1958/2012 O#1 AOOEZAEAAOQEI T 1 £ POATEA AT A DPOEOAOA
AAAT OAET ¢ O ! OOEAT A ph PAOACOADPE 1 T £ ,Ax 11mpt
11/2012)

70.

71.
72.

73.

74.
75.

76.

77.

78.

79.

80.

81.

82.
83.
84.

MD 3648/387/30 -3-2012 04 OAT OEAO 1T £ OAODPI 1 OEAEI EOEAO &I O
affected by floods and other natural disasters other than earthquakes" Article 36 of Law 2459 (GG

pxTOAOEAO )YTpyYMcMpwwxd806 j'' wYuTFOAOEAO ))Tcmpc
The decision dated 184-2008 by the Minister of Interior under ref. n0.9702/2007
MD 157501/2011 O ! P OT OAI 1 £ OEA , EOAOCOI AE )T OOOAT AA

Insurance Organisation (ELGA) Legal Person under Private Law" by the Minister of Rural
Development and Food (GG 1669/series 11/2011)

-$ xxwpTooda2opmOBR OAOI ET AGETT 1T &£ OEA AOEI AET C E
building Repair and Reconstruction files as well as the adjudication of objections, after Natural

$EOAOOAOOGG j'' <CcouWIOAOEAO ))Tcmptq

- $ v T o a6e2pld Byahe Minister of Environment, Spatial Planning and Public Works

-$ $! %&+ ¥ EE80 ¢820M3BEHLOMQIYET AGETT T £ OEA 1 ETEI
preparing restoration designs of buildings that have sustained damages due to floods and the
EOOOAT AA 1T &£ OEA OA1I AGAT O OAPAEO DPAOIEDOOG8G ' '
MD 3252/99092/22 -09-2017 02 AOPT 1 OEAEI EOEAO AQAOAEOAA AU
reclamation works and Land Reclamation Organisations and the determination of cases for which

OEA 2ACEITTAI ' AOGEOT OU #1 OTAEIT O 11 , AT A OAAI Al /
11/2017)

Decision 4422/E.0./06 -09-2007 (GG 1787/series 11/2007) by the General Secretariat of the

| OOEAA 2ACEIT O$AOAOI ETAOGETT 1T &£ OEA OI AAO 1T £ <

belongs to the competence of the services of Attica, Piraeus, Eastern Attica and Western Attica
PrefectO 6 8

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

Circular no. wo Yy 7 &} p@AW® by the PECHODE Deputy Minister in relation to the
restoration of damages to buildings that were affected by floods, fires and land slides.

Documentno$ X AT p @ X T &B2AOQS dyfthe Directorate of Land Reclamation Works (D7)
of the General Secretariat of Public Works under YPECHODE.

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

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

Document n0.4096/12 -07-2006 by the General Secretariat for Civil Protection.

Document no.1764/12 -03-2009 by the General Secretariat for Civil Protection in relation to a
PAOAEOA o1 1 EAU 1 AT OAT AT OEOI AA OO01 ATTET Ch #i11
ET OEA AT 1 O0A@O 1T &£ OEA ' AT AOAI 01 AT A& O #EOEI 0«
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85. YYKA Circular no109259/28 -08-20071 1 O4AEEI C | AAOOOAO OiI A1 OOOA
I £ 1AOO0OAT AEOAOOAO0OGS
86. Document no.0 ¢ 4 7' 80 81 E E@«aalir gy thep Directorate of Social Perception &
311 EAAOCEOU 1T &£ OEA 99+! O/1 OI AEAl DPOIT OAAOGEI T B
87. 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 &£ 1TAOOOAT AEOAOOAOOGS
88. Document no.D7c¢/1220/F.Circ. 33/29 -08-2011 by the Directorate of Land Reclamation Works
i $xq T £ OEA '307 0011 EAET C FHARIGEROM AXITOEMNOA | AET (
89. Document no.4524/A42/26 -08-2011 by the PostEarthquake recovery Service (PERS) of the
307 O$AI ACA OAOOI OAGEIT DOI AAAOOA 1T £ AOEI AET «
Ei pi Al AT OAGEIT 1T 1T &£ OEA O+Ai1 1 EEOAOEOE DPOI COAI Il A8
90. Document no.D7c/1220/F.Circ.33/29 -08-2011 by the Directorate of Land Reclamation Works
(D7) of the GSPW.
91. Document no.D7¢/1202/F.Circ.33/1998/30 -8-2013 by the Directorate of Land Reclamation
Works (D7) of the GSPW.
92. Document no.8284/3 -4-2013 by the Technical Services Directorate of YPES.
93. Document no.34021/16 -9-2014 by the OTA Organisation and Operation Directorate of YPES.
94. MD 29310 oik. F.109.1/27 -6-2014 O/ OCAT EOAQET T h OOOOAOOOA AT A
i DAOAOGET T O Ai 1 OAET AOGEI T AAT OOA 3/ ##Qd j'' puoc
95. Document no.6372/9 -10-2014 by the General Secretariat for Civil Protection
96. LD3881/58 O/ 1 1 AT A Ei DOl OAT AT O x1 OEOGG6 j'' pupTOAOER
97. Joint circular no.BYE/35081/6 -4-1983 by the Ministries of Public Works and Agriculture
98. Circular n0.33/3147/12 -10-1998 by the Ministry of Infrastructure, Transport and Networks
99. Document no.130938/2294/22 -5-2013 by the Directorate of Afforestation and Mountain
Hydronomy of the Special Secretariat for Forests of the Ministry of the Environment and Energy
100. Document no.D17/81/4/F2,2,1/24 -5-2007 by the PECHODE Minister.
101. Document no. 160596/4511/30 -08-2017 by the Directorate of Forest Works and
Infrastructures of the Ministry of the Environment
102. Document no.1348/140676/7 -11-2014 by the Directorate of Utilisation of Land Reclamation
Works and Machinery of the Ministry of Rural Development and Food
103. Decision no.DAEE/OIK2287/22 -12-2016 by the Minister of Infrastructure and Transport (GG
4420/series 11/2016)
104. Document no.1484/20 -02-2017 by the General Secretariat for Civil Protection
105. Document no.4526/22 -06-2017 by the General Secretariat for Civil Protection
106. Document no.6748/09 -10-2017 by the General Secretariat for Civil Protection
107. MD 7575/18 -10-2016 O/ BAOAOGET ¢ OACOI AGETI 1 O 1 £ #EOEI 00l

j#0/10q T &£ 11T AAl AOOET OEOEAO xEOEET OEA Al O1 60U
AT A ' OOEAT A pomn T A& ,Ax ocyYuc¢TqmrplrIIEAO0 ET Al OAASB
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108. Document n0.8332/21 -11-2016 by the General Secretariat for Civil Protection

109. Document no.2110/17 -04-2013 by the General Secretariat for Civil Protection

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

111. LD 444/1970 O/ 1 OEA AT i pAOAT AAO 1 &£ OEA 01 OC
the Security Forces (GG 39/series 1/2014)

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

113. MD 57654/23 -5-2017 02 AcO1 AGEIT 1T 1 £ OPAAEAEA 1 PAOAOGEIT ¢ Al
%l AAOOTTEA OOAT EA 001 AOOAI AT O 2ACEOOOU j#%002Q
(GG 1781/series 11/2017)

I OOET OEO

114. PD 376/1988 O/ OCAT EOAQGEIT 1T 1 &£# OEA . AGEIT T Al #A1 O0A 1 E
1/1988)

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

116. Ministry of Health circular no. C1d/ G.P. 0ik.59565/4 -8-20151 1 O4AEET ¢ 1 AAOBOOAC
DOAT EA EAAI OE E1 OEA AOGAT O 1T &£ 1AOO0AT AEOAOOAOC

117. LD 17/1971 0/ 1 Al AOCAT AU PI AT TEI C DPIil1EAU86 j'' cog@rTC

118. Document n0.3854/10 -6-2015 by the General Secretariat for Civil Protection

119. Document n0.2300/29 -3-2016 by the General Secretariat for Civil Protection

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

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

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

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

Protection

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

125. LD57/1973 O2 ACAOAET ¢ OEA AAT BPOEIT 1T &£ O1 AEAT DOl OAAC
AT A AAT T EOETT 1T &£ OEA DPOI OEOETT O ClI OAOTEI C DPIT OA«

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

127. Document no.10466/DBP108/6 -3-2015 by the Directorate of Industrial Policy

4EA OAAT A AAT T x 1 EOOO réspdhsibidiesArE frdiects, Adidd) prevéniion 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 2.4: Stakeholders in the management of floods.

Prevention / preparedness /
response stages pursuant to

GSCP document no.
7742/1.11.2017

Stakeholders

Desian. execution and YPEN, YPYMmBinistry of Rural Development and
1 main%er’lance offlood-relief works Food (YPAAT), Decentralised Administration, OTA,
Land Reclamation Organisation (LRO)
Assessment and Management of | YPEN, SSW, Water Directorates, GSCP, Decentralis
2 , L : .
Flood Risks Administration, Regions
YPEN, YPYME, Decentralised Administration,
Responsibilities of the design, Regions, Regional Units (RU), OTA 1st Degree, Fore
assignment and execution of Services/Decentralised Administration,Directorates
3 : . ) : .
settlement, flood-relief and of engineering 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, PorfAuthorities, 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 relief 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 Utilisation of
Maintenance and Restoration of : : .
. ) . Land Reclamation Works and Machinery/Directorate
6 | Functionality of Land Reclamation f
Works of Land Improvements and Groundwater
Resources/YPAAT
[nsp ection of goqu operation and 4 Region/Directorate of Technical Works,
7 [T AET OAT AT AA T £ ¢ . .
. Municipalities/DEYA and Technical Services
rainwater network
8 | Irish crossing warning sign ELAS/Traffic Police
Mapping of the distribution of the
9 |AT O1T O0OUBO OT AA 1 Directorate of Emergency Planning & Response/GS(
maintenance responsibilities
Good operatnor_1 and maintenance SSW, YPYME, Egnatia Odos SA, Regional Departm
10 | check of the rainwater network at o . -
. of Thessaloniki & Regional Department of Komotini
completed motorway sections
Preparation/Preparedness of The organisational units of Municipalities, Regions
P X pareo . and Decentralised Administrations that are involved
11 | Decentralised Administrations, . )
) L in emergency response and managing the
Regions and Municipalities ;
consequences of flooding
12 | Action Memoranda Dlrectorates qf Civil Prqtgctlpp/Reglon, Civil
Protection Offices/Municipalities
. . Directorates of Civil Protection and Directorates of
Memoranda ofCooperation with . : . o )
13 . Engineering Works / Region, Civil Protection and
private sector stakeholders . . ) S
Engineering Works Offices/Municipalities

I1-u
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Prevention / preparedness /
response stages pursuant to

GSCP document no.

Stakeholders

14

7742/1.11.2017

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 orgarisations,
Directorates of Rural Economy/Region, Directorates
of Rural Economy and Veterinary Affairs/Regional
Units

15

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

National Meteorological Service (EMY) CPOESOCC
with the transmission of a unique warning signal to
all stakeholders

16

Initial warning of flooding with
disastrous conseguences

ELAS, Fire Department, and the Decentralised Civil
Protection Bodies

17

Stakeholder involvement in
immediate emergency response
and the immediate/short-term
management of the consequences
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, road
network operation and maintenance bodies, (road
network concession companies, etc.) Port
Authorities, Fire Department, EKAV National Health
Operations Centre (NHOC)/ Ministry of Health, CDCF
National Centre for Social Solidarity (NCSS), Public
Health Directorates/Regional Units, Coordinating
Civil Protection Bodes

18

Searchrescue operations

Fire Department (FD), Port Authority- Hellenic
Coastal Guard (PAICG), assist towards facilitating
the operations by: Units providing health services
(hospitals, health centres, clinics, etc.), Crisis
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 Company
DEYA), those competent for the operation of power
supply networks (DEDDIE, ADMIE), those competen:
for natural gas distribution networks (DEPA, DESFA)
Special Disaster Responserlit (EMAK), ELAS

19

Emergency response and
managing the consequences of
flooding

The organisational units of Municipalities, Regions
and Decentralised Administrations that are involved
in emergency response and managing the
consequences of flooding, National Health Operation
Centre (NHOC), National Centre for Social Solidarity
(NCSS)Centre for Disease Control and Prevention

I1-u
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Prevention / preparedness /
response stages pursuant to

GSCP document no.
7742/1.11.2017

Stakeholders

(CDCP), ELA®Jational Institute of Geology and
Mineral Exploration (IGME),FD., EKAV,
Activation of the Memorandum of
20 | Cooperation between IGME and GSCP, IGME/Immediate Intervention Team
GSCP
Collaboration between the road Utilities operation and maintenance bodies (ADMIE
21 network maintenance bodies and | SA, DEDDIE SA, water supply companies,
the utilities damage restoration telecommunications companies, etc.), ELAS/Traffic
bodies Police
22 Organised precautionary Municipalities, Regions, Decentralised
evacuation of citizens due to floodss Administration, ELAS, FD
CPOC/SOCC, Operations Centres of other
23 Request for contribution - stakeholders (ELAS, PAICG, NHOGKAV, DEDDIE,
availability of resources HNDGS/NOC, SOCC/FD, etc.) Municipalities, Regior
Decentralised Administration, GSCP
Declargtlon of a state of civil General Secretary for Civil Protection and by his
protection emergency due to e . .
24 oo authorisation the Regional Governor or Decentralisec
floods - Coordination of - : .
Administration Coordinator
stakeholders
Directorate of Emergency Planning & Response/
Pavment of expenses as part of GSCP, State General Accounting Office (SGAO),
25 ay €Xpens P Directorate of Local Government Finance/Ministry of
Civil Protection Actions - L .
Interior, Hellenic Single Public Procurement
Authority (HSPPA), Region, Municipalities
Hiring of casual staff from the 1st & 2nd Degree Local Government / Legal Entity
26 | Local Governments for flood .
under Public Law
related emergency response
30A0EAU O OEA 12
Municipalities and Regions as part
of the pr oject <programme for the Ministry of Interior/ Directorate of Local Government
27 | prevention and response to Finance & Develooment Polic
damages and disasters caused by P y
natural disasters in the 1st & 2nd
Degree Local Governments>
Directorate of Local Government Finance &
Development Policy/GSCP, organisational Civil
Requisition of agency personnel Protection units of Regions and Municipalities,
28 | for response to an urgent social centrally involved stakeholders (ELAS Headquarters,
need due to a natural disaster FD Headquarters, PAHCG Headquarters, National
Centre for EmergencyAssistance-NCEA) Ministers,
Regional Governors, Prime Minister
29 Measures takeo ensure the Ministry of Health, Local Governments, Water supply
quality of drinking water companies, Public Health Directorates/Regions
Immediate mapping of affected Directorate of Emergency Planning and
30 . 2 .
area in case of major disasters via | Response/GSCP
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Prevention / preparedness /
response stages pursuant to

GSCP document no. Stakeholders

7742/1.11.2017
the European Programme
COPERNICUEMERGENCY
MANAGEMENT SERVIGE
MAPPING for response to flooding

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

. . . Municipalities, Regions, General Secretary for Civil
Financial assistance to affected . - . T .
32 persons- welfare benefits ProtectionMinistry of Finance, Ministry of Interior,

YPYME

YPYME/General Secretariat of Infrastructures/
General Directorate of Natural Disaster Recovery
Delineation of flood-affected areas | (GDNDR), Ministry of Interior, Ministry of Finance,
- granting of housingassistance Ministry of Economy and Development/ General
Secretariat of Industry/ Directorate of Industrial
Policy

33

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

Hellenic Organisation of Agricultural Insurances
(ELGA)

GSCP, Directorate of Civil Protection / Decentralised
35 | Keeping of special disaster file Administration, with the participation of all
stakeholders, Regions, Municipalities

24 2A1 AOGAT O #1011 O1T EOU $EOAAOEOAO
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 11 November 2002 establishing the European Union
Solidarity Fund (EUSF).

A Council Decision 2001/792/EC of 23 October 2001 establishing a Community mechanism to
facilitate reinforced cooperation in civil protection assistance interventions (Civil Protection
Mechanism).
AEARA #1 11T EOOEI T80 AAOEIT ET OEA AEOAOOAO DOAOGAT O
A Council Directive 96/61/EC of 24 September 1996 concerning integrated pollution prevention and

control (IPPC Directive).

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

S

A Directive 2010/75/EU (Industrial Emissions Directive-IED), on industrial emissions (integrated
pollution prevention and control).
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A Council Directive 96/82/EC of 9 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 27 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 legislation regarding to public participation and
access teenvironmental 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 14 March 2007 establishing
an Infrastructure for Spatial Information in the European Community (INSPIRE Directive)

> > > > D

25 , ETE xEOE $EOAAOEOA c¢mmnTon7T %#

Directive 2000/60/EC was transposed into national law withPD 51/2007T T OEA O$AOAOI ET A«
measures and procedures for the comprehensive protection and management of waters in compliance
xEOE OEA POI OEOETTO0 1T £ $SEOAAOCEOA ¢nnnToenT%# 11 OA

AEAT A T £ xAOBOOPDPRERUOAOIEEDEAT O AT A T /&£ OEA #1 O Al
3199/2003 (GG 280/ series 1/9.12.2003), for the protection and management of waters), as amended
and in force
The 1st review of the Management Plan for the Eastern Macedonian river Basin District (GR11) (GG
series |l 4679/29.12.2017) has been developed and approved for the Eastern Macedonian WD.
I AAT OAET ¢ O OEldksgetvpeen tis 5D 0AWHDOG O OGA | AET AAT AEEOO
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.
- Cross referencing of objectives to ensurmutual benefits realised.

- Coordinating consultations on the two Directives increases the opportunities for synergies to be
recognized.

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.

-« pwdit p
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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.
- Identify areas where measures can meet the objectives of both Directives.

! AAT OAET ¢ O ' OOCEATA ¢y T &£ *-% (0 opygcT¥puvricgrTaepmnaol
measures are taken to coordinate the implementation of Directive 2007/60/EC with relevant provisions

of PD 51/2007 focusing on opportunities for improving efficency, information exchange and for
achieving common synergies and benefits having regard to the environmental objectives laid down 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 ogpycgcTpurtcgrfepmaol
that the information contained therein is consistent with the elevant information that is submitted with

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

PD 51/2007 and can be incorporated therein.

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

c¢) the preparation 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 51007 and can be incorporated therein.

dytheactiveET OT 1 OAT AT O T £ A1 OOAEAET 1T AARAOO AAAT OAET ¢ Ol
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 of implementindirticle 15 of PD 51/2007.
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3 &,/ 1% 2)3+ -1 . 1" % 9% 4 0, !

31 7TEAO EO OEA &iITTA 2EOE - AT ACAIT AT O «
The Flood Risk Management Plan (FRMP) is developed at 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 Directive 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, cultural heritage and economic activity,

and, ifconsidered appropriate, on nonstructural initiatives and/or on the reduction of the likelihood of
flooding.

Flood risk management plans should therefore take into account the particular characteristicg the

areas they cover and customise 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.

4EA &ITTA 2EOE - AT ACAI AT O 01 AT j&2-0Qq EO OEA AAOE,
reporting mechanism to the EU.

This Flood Risk Management Plan is the plan of thet &ycle of implementation of Directive 2007/60/EC

at the Eastern Macedonian WD (GR11) and according to the requirements of Directive 2007/60/EC,
concerns all the river basins of the WD.

32 #1 1 OAT OO0 T &£ &I T 1T A 2EOE - AT ACAIl AT O «
The chapters that are included in this Document are summarised below:
Chapter 1 provides general information about the study the context in which this FRMP was

implemented, the information and studies that were taken into account for the preparation of the FRMP
and details of the monitoring 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 Eastern Macedonian Water
District.

Chapter 5 presents the key points of the Preliminary Flood Risk Assessment (PFRA). The Preliminary
Flood Risk Assessment consists of a record of historical floods, a selection of significant floods, the areas
of potential significant flood risk, the causes and thenechanisms of flooding.

Chapter 6 details the natural and anthropogenic characteristics of areas of potential significant flood
risk of the Eastern Macedonian Water District.
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Chapters 7 and 8 describe the methodology used to develop the Flood Hazard and Flood Risk Maps and
their respective results.

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 measures of the flood risk management plan, an effectiveness versus
cost assessment of the measure and the synergies with Directive 20@0/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 thesiReview of the FRMP and
the recommended institutional adjustments.

Chapter 13 describes the cooperation framework for the transboundary river basin of the Eastern
Macedonian 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 Eastern Macedonia WD

DOCUMENT 1] ANALYSIS OF AREA CHARACTERISTICS AND MECHANISMS OF FLOODING

DOCUMENT 2 RAINFALL CURVES

5OCUMENT 3. REPORT OF ONSITE INSPECTIONS TO POSITIONS THAT HAVE HAD SIGNIFICANT FLOODS IN'
1 BUTARE NOT INCLUDED IN THE APSFR

DOCUMENT 4: FLOOD HYDROGRAPHS

DOCUMENT 5/ FLOOD HAZARD MAPS

DOCUMENT 6: FLOOD HAZARD MARSIONTECHNICAL REPORT

DOCUMENT 7: FLOOD HAZARD MARSUMMARIZED DOCUMENTS BASED ON EU SUBMISSION REQUIREMENT

DOCUMENT 8/ FLOOD RISK MAPS

DOCUMENT 9: FLOOD RISK MARSNONTECHNICAL REPORT

?gCUMENT FLOOD RISK MAPSSUMMARIZED DOCUMENTS BASED ON EU SUBMISSION REQUIREMENTS

?lc_’CUMENT LIST OF COMPETENT AUTHORITIES

?SCUMENT FLOOD RISK MANAGEMENT DRAFT

???CUMENT FLOOD RISK MANAGEMENT DRARONTECHNICAL REPORT

DOCUMENT | REPORT ON THE EFFECTS OF CLIMATE CHANGE ON THE ASSESSMENT AND MANAGEMENT

14: RISK

?SCUMENT CONSULTATION PROGRAMME
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?gCUMENT STRATEGIC ENVIRONMENTAL IMPAESSESSMENT (SEIA)

][_)7O_CUMENT CONSULTATION RESULTS REPORT

?SQCUMENT FLOOD RISK MANAGEMENT PLAN

?QQCUMENT FLOOD RISK MANAGEMENT PLANON-TECHNICAL REPORT

DOCUMENT | FLOOD RISK MANAGEMENT PLASUMMARIZED DOCUMENTS BASED ONBBMISSION
20: REQUIREMENTS

The Flood Risk Management Plan was put to public consultation, in order to finalized and is approved
DOOOOAT O O1T OEA DOl OEOCEITO AT A DPOI AAAOOAO OAD 1T (
amended and in force.

The Special Secretariat for Water of the Ministry of the Environment and Energy has created a special
designed websitdnttp://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 01 AT O OEOI OCETI 6O OEA AT 01 OOUB8O xAOAO A
Posted to the websitehttp://floods.ypeka.qgr is:

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

A Information about the Preliminary Flood Risk Assessment (PFRA) and the determination of Areas
of Potential Significant Flood Risk (APSFR)

Ayl £ of AGET1T AAT OO OEA &iTTA (AUAOA -ADPO AT A &I T
units of managements and their relevant technical reports

A The full documents of Directive 2007/60/EC and JMDHB p W ¢ ¢ ¥ p v T ¢ T svithwihaich thet p Tt
Directive was transposed into Greek lawand JMD 177772/924/2017 (GG 2140 series Il) with
which it was amended

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

A The methodologies and tools used for the assessment and management of flood risks
A The time schedule and the ways of participating in the Public Consultation of the Flood Risk
- AT ACAT AT O ol AT mI O Aii OEA AT 01 OOUBO 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).

33 300A0ACEA %l OEOIT1 AT OAT HYI PAAO ! OO/

- « p w3l p


http://floods.ypeka.gr/
http://floods.ypeka.gr/
http://cdr.eionet.europa.eu/

HELLENIC REPUBLIC . ) . L
. » . Flood Risk Management Plan for the Eastern Macedonian River Basin District
Hellenic Ministry of the Environment and (GR11)

Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

331 - AOET AT 11 CcU

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/series 11/8-2006) 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.

During the development of the Management Plan, the SEIA was drafted pursuant to the specifications of
OEA #1171 OAT OET1T AT A OEA OANOEOAI AT OO T &£ *-$ pmyxmpx
plans and programmes on the environment, in compliance #ih the provisions of Directive
cnmpXtcTuwu#do AT A $EOAAOEOA cmnnpTtc¥uw# | £ OEA %OOI b
Oi'1T OEA AOOGAOGOI AT O T &£ OEA AEEAAOO 1T £ AAOOAET bl Al
AEA T AGET AT 1T CcU OOAA xAO AAOAA 11 OEA2008 Februai T E 1
2006, Greening Regional Development Programmes Network, PROJECT PARIRNCED 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 local, national and
international environmental protection framework.

A Analysis of the recommended 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 will be evaluated and those that are most relevant and important to the
Management Plan will be 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
environmental policy objectives, as defined at international, Euggean and national level, should be
taken into account for a comprehensive assessment of the potential impacts. The environmental
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objectives that are being considered during the Strategic Environmental Impact Assessment
concern general environmental objectives and guidelines and do not elaborate on specific project
planning issues. In particular, during the assessment:

- The environmental parameters, based on Directive 2001/42 and the relevant national Joint
Ministerial Decision under ref. no. YPECHODE/EYPE/107017/68006 (GG 1225/series Il/5
09-2006), monitoring objectives and indicators are identified in relation to thePlan in question,
which should be taken in account in the SEIA. These parameters include:

x  Water

x  Soil

x Air and climate

x Fauna, flora and biodiversity

x Landscape and cultural heritage
x Population andhealth

- 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 EXZEAAT O EiI PAAOO &EO0iI i OEA PIATBEO 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 linked with the current situation and the most important
cumulative/synergistic impacts are assessed and recorded.

A Presentation of impact response measures for the prevention, mitigation and response of
environmental impacts

- Proposals for guidelines and measures for the prevention, mitigation 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. Theproposed SEIA
monitoring programme, will ensure that:

- The forecasts 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 the achievement of the
environmental objectives of the SEIA.

- The proposed impact response or prevention measures were positive, as expected.

- If the environmental impacts are negative, whether these are within acceptable levels or
whether corrective measures are required.
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A Presentation of a Draft Regulatory Act.
Yyl AAAEOEIT O OEA APDPOI OA1T 1T &£ OEA - AT ACAI AT O o1l .
describes the manner by which the SEIA were taken into account and the opinions that were expressed
during the consultations [Article 9(1b) (Directive 2001/42)] .

Moreover, the summary statement justifies the reasons 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 FloodRisk Management Plan and the
O000i i ACEOAA OOAOAT A1 6o AOA 1T AAA AOGAEI AAT A O OEA
consultations.

332 1 OAOT AGEOGA Oi 1 6BGEI 1T O

The alternative solutions that were examined consisted on 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 environantal solution.

The three (3) scenarios/alternatives that were considered include:

A Scenario 1: Do nothing scenario

Based on this scenario, the Management Plan is not implementadd 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, the do nothing scenario only includes existing actions and regulations that arise from the
Ei b1 Al AT OAGETT 1T &£ DPOI OEOCEITO 1T &£ 1T O0EAO AiTii 061 EOU
legislative framework not to mention relevant plans and pogrammes.
The existing provisions mainly concern the following:
- AT AOAT o1 AT & O #EOEI 001 OAAOGEIT O1 AAO OEA
- Watercourse delineation

b

- Maintenance and clean up of watercourses

- Determination of foreshore and coastal line

- Loss and compensation assessment mechanisms

- Cropproduction flood damage insurance

- #1 AETC T &£ DOl AOGAAOOGS OiI 110 AT A OAOPI 1T OEAEI EQEA
- Actions to restore the functionality of drainage networks

- Actions upgrading/restoring mountain basins

This is more of a stegby-step approach to addressing floods without taking into account all the required
interventions and the requirements of Directive 2007/60/EC.

A Scenario 2: Implementation of Management Plan (Recommended)

Based on this recommended scenario, all the proposals of the Management Plan are implemented. The
recommended Plan includes technical and netechnical measures to mitigate the impacts caused by
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floods to economic activities, settlements and technical infrastructures while protecting the natural
watercourse.

The measures that fall under the recommended Plan are divided according to thiflars of action of the
Flood Risk Management they refer to and are divided into four groups: a) Prevention, b) Protection, ¢)
Preparedness, d) Recovery

A3AAT AOET oq )I Dbl AOGGROGMADFGAT d A IODAGG0AO
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 notedhat the measures of the protection pillar,

which are associated with structural interventions, are not included.

7EQOE OAEAOAT AA OI OEACOBAOARODG 16& Al DABOADETEDTIED T
OEEO OAAT AOET 1T AU AA Ai T OEAAOAA AO OOOOOAOOO0OAI EI
are not understood to be structural (in the sese 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
consensus, taking into account the current generalised economic and social situation in Greece. This
approach is deemed to be the most balanced solution from a environmental, developmental and
socioeconomic standpoint.

333 %OA1 OAOEIT AT A AOOAOOI AT O 1T &# EI PAAOGO

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 indirect, significant or not,
cumulative, synergistic, short, medium, or long term@manent or temporary in the following sectors
as determined by Directive 2001/42/EC.

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

air

climatic factors

land uses

material assets
landscape

cultural heritage

S>> > > > > > >

A interrelationship between the above parameters;
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
Thecriteria that were used for the assessment at this level, include:

A The type of impact that is expected, i.e., if this is expected to have a positive, negative or neutral
impact.
The intensity of the impact, i.e., if it is a weak, moderate or significant impact.
The time horizon of the impact appearing, i.e., short, medium and lottgrm
The causal mechanism of the impact, 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

01l AT80O AT GEOIT1 AT OA1 AEEAAOO xAOA AOOAOGOAA EO A
national policies, European Directives and Conventions, whiccontribute to the formulation of

AT Geoi 11 AT OA1 bpOi OAAOETT T AEAAOEOGAO OEAO AOA AOGOA

The environmental parameters and objectives were subsequently linked to the Plan via appropriate
guiding questions which were used to evaluate and assess the environmental effects of the Plan. This
linkage is presented in the following table:

Table 3.2: Guiding questions to link the FRMP with environmental parameters and
environmental objectives

Environmental . . Guiding questions
Environmental objective 94

parameter Can the Plan:

a. Improvement of quality of life of
Population, the population Upgrade air quality?
human health b. Mitigate exposure to Limit flood -related deaths?
environmental risk
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Environmental . . Guiding questions
Environmental objective gq

parameter Can the Plan:

c. Improvement ofhuman health
with upgraded air quality

a. The protection, conservation
and management of biodiversity Include actions/interventions that will
and the prevention of ecosystem | lead to the loss of ecosystems and flora
loss. and fauna species?

b. The prevention of damage to Include actions/interventions that will
flora and fauna, natural habitats affect protected areas?

and endangered species.

Biodiversity,
fauna and flora

Maintain and/or improve soil quality,
its quantity and function, by protecting
valuable soil resources such as arable
a. Reduction of soil pollution and | land and rich soils?

f;l]l(; Coastal the preservation of soil quantity Reduction of soil pollution via the
and quality. reduction of production and/or the
appropriate management of waste?
Prevent the negative effects on the
coastal zone
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) aquatic environment?
b. The protection and increase of | Change consumption and water
water reserves reserves?
a. Mitigation of the effects of
climate change by r('adu'cmg Contribute in 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 o
RES.

change- Energy Promote energy efficiency and the use

of RES?

Protect material assets, e.g.,

a. Minimize the negative effects of | settlements?

the proposed interventions on the | Restrict the development of activities in
value of real estate in the wider areas of potentially high flood risk
intervention area. (APSFR)?

Influence transport?

Material assets-
land use-
Transport
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Environmental . . Guiding questions
Environmental objective gq

parameter Can the Plan:

a. The minimisation of thenegative

effects on the natural, aesthetic Prevent the negative effects on the
and cultural character of the protected landscapes?

Landscape . .
landscape, especially in cases of | Change the natural, cultural and
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 26 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

A Enhance preparedness for response to floods

A Improvement of post-disaster recovery mechanisms
Measures are divided into typesdepending on their content. The following types of measures are
specifically divided:

A Legislative / Administrative regulations: Concern administrative regulation decisions.

A 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.

A Education/information measures: Concern educational, information and awareness actions.

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

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

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

A 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.
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As it arises from the impactassessment, 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 in questio 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 EAAOOS OAOPAAOEOA %) ! O8
In particular,

A With respect to the first category of measures, positive mediustong term effects are identified for

the land usematerial assetstransport parameter,

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

A 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,

A 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,

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

A With respect to the sixth category of measures, the effects are particularly positive for biodiversity
flora-fauna, water and the mediurdlong-term level for landscape and moderately positive,
medium-term effects for soilcoastal zone and material assetsland use- transport,

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 effects, Strymonas river runs through FYROM, Bulgaria and Greece
and has a total length of 393 km. It has its source at Vitosha mountain , runs through Serres and ends up
at the Strymoniko Gulf via Lake Kerkini. A dam hadseen built in the Greek part which has given way to
Lake Kerkini. The purpose of the dam is to protect against flood risks and irrigation. Therefore, given
that the part of Strymonas river that is on Greek terrain is downstream, there are no transboundary
effects to other countries.

334 001 DI OAA OAOPI 1 OA 1T AAOBOAO

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

In particular, a significantly positive impact is anticipated orpopulation and healthC E 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 been idntified, thus additional, specific response measures have not been
proposed.
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Moreover, in the long term and at a strategic level, the Plan will have a positive impact 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 TTA POl OAAOETIT AOAAO 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 PEAOA T £# OEA POT EAAOOS8 OAOPAAOEOA %) !
2A0PT 1T OA T AAOGOOAOG AOA 11 O O Aadddagafivén thaith® chéractkristics DA A O

of the landscape, particularly the rural landscape and the urban landscape, are protected with the flood
prevention and flood relief 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 measures

ET OEA AAOGAI T PIi ATO PEAOA T &£ OEA DPOI EAAOOE OAOPAAOD
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 vegetatioononservation and management
interventions), special regulation for restoration works of good ecological potential in HMWB) and also
measures to deal with floods (e.qg., flood relief works) as well as training and information agtis have

an indirect positive impact on the protection of the ecosystems and species. Nevertheless, adverse
AEeEAAOO AOA AgPAAOAA ET OAIT AOGETT O AEIT AEOGAOOEOU
impact of the works should therefore be thooughly reviewed in the final planning phase where the full

and detailed Environmental Impact Assessment is provided for taking into account all necessary
measures to address the adverse effects. Furthermore, during the environmental licensing process, the

DOl EAAOGO OAOPAAOEOA - ATACAI AT O "TAU 100060 Al o660
restrictions that 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
guality of surface and groundwater bodies and the marine environment while reducindne 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 expected from

in the final planning phase where the full and detailed Environmental Impact Assessment is provided

for taking into account all necessary measures to address the adverse effects. Furthere, during the

AT 6GEOT T1 AT OAT 1 EAAT OET ¢ DOI AAOOh OEA DOI EAAOGEO OF
with the measures, terms and restrictions that will be imposed in relation to biodiversity via the
necessary and adequate financial resourcess well as the appropriate human resources.

With respect to the impacts of the Plan osoil and coastal zon&rom 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 taking into account all necessary measures to address the adverse effects. Furthermore,

- « p w0t p



HELLENIC REPUBLIC . ) . L
. » . Flood Risk Management Plan for the Eastern Macedonian River Basin District
Hellenic Ministry of the Environment and (GR11)

Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

AOOET ¢ OEA AT OGEOITI AT OA1 1 EAAT OET ¢ DPOTI AAOOh OEA
compliance with the measures, terms and restrictions that will be imposed in relation to biodiversity
via the necessary and adequate financial resources as Wwa$ the appropriate human resources.

In the land use and material assetgctor, the proposed actions of the FRMP are positive from a strategic
stand point 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.

335 -11EOI OET C
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
Taking into accountthe 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 linked with the
implementation process of the Plan. Finally, a detailed assessmenttbe changes of the proposed
indicators is proposed for 2018 for the purpose of taking corrective actions or not. This time limit is
AET OAT O1 OEAO OEA Ei bl Ai AT OAGETT 1 /&£ OEA PI AT 6O
other, sufficient time is given in case corrective actions are required.

34 #1 EI AOA #EAT CA

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 emissions.

The 2rd 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 the natibobligations 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.
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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

OOCA 1T &£ OEA 001 O1 AT 180 £ A @ETAdidplemdniatiorol tke€eipdicids &Bd A A AT |
measures is progressing quite satisfactorily and updated quantitative assessments on the

Ei b1 Ai AT OAOET 1T DHOT AAOO AOA CEOAT ET Al 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, whammong 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 implemening 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 addressirg the risks and taking advantage of the opportunities
that emerge from climate change. The main objectives of the NSCCA are:

A To improve the decisionmaking process by acquiring more accurate adaptatiorelated
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, etc. Articles 425 of Law 4414/2016 (series |, 149), established the
procedures for the preparation and approval of the NSCCA and the RCCAP, their review/amendment
procedures and their minimum contents. In addition, the 1st NSCCA was approved and the National
Council for Climate Change Adaptation was established. The Regional Climate Ch&wgptation Plans
(RCCAPs) are prepared pursuant to Ministerial Decision 11258/2017 (GG series 1l 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 guidales for the prevention and management of climate
change risks, such as floods.
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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).

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
CombatingDesertification (NCCD). The NCCD was tasked with drafting and preparing the Greek Action
Plan for Combating Desertification, which the Greek government accepted with IMD 99605/3719 (GG
974/series 11/127 -07-2001). This Action Plan provides a detailed accourdf the factors and processes
that cause desertification in Greece and proposes a coherent framework of measures to prevent and
address this phenomenon. In summary, the mairpillars of the action programme 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
taking into account the needs for preventing soil salinity.

A The protection of agricultural lands and pastures from intensive grazing by taking into account 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 woodhds from pressures for construction,
industrial and tourist use, as well as the review of the 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:

INational Centre for Cultural and Professional Applications (EKePEK) Panteio University, General Confederation
I £ ' OAARAE 71 OEAOORh OEA 4AAETEAAl #EAI AAO 1T &£ ' OAAAAR
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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

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 drainage basins

Promote practices for recycling and reusing irrigation water
Implementation of integrated irrigation water management systems.
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Further to decision 706/16-7-2010 (GG series 11 1383/02.09.201®&. GG series Il 1572/28.09.201) by

OEA . AGEITAIl #1171 EOOGAA 11 7AOGA0 011 OEA AAOGAOI EI
ApPT ET OI AT O T &£ Al i PAOGAT O 2ACETT O &£ O OEAEO 1 AT 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).

A"river basin" means the area of land from which all surface ruoff (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 mouth, estuary or delta.

The Eastern Macedonian WD consists of one (1) river basin, that 8frymonas (GR1106). The river
basin has a total areas of 17,325 k#of which 10,006 kn? (58%) is located north of Rupel Gorge (or
Rupel Pass), on Bulgarian (8,516 k#h and FYROM (1,490 k&) land. The remaining 7,319 kra (42%)
are located in Greece.

At sub-basin level, the river subbasins of Ohiros, Marmara, Strymonas are identified as well as smaller
ones that occupy the remaining part of the Strymonas river basin (GR1106).

412 -1 OPEIITT U AT A Al EI AOGA

The Eastern Macedonian WD extends to the Kerdylia (1,091 m), Vertiskos (1,103 m), Krousia (1,179 m)
and Kerkini (Beles) (2,031 m) mountain ranges to the west; Falakro (2,111 m) and the Lekanis mountain
ranges (1,298 m) to the east south east; the Orfano$ulf (or Strymoniko) and Kavala to the south, and
the Kerkini (Beles) mountain range to the north. The Eastern Macedonian WD has a total area of 7,319
kmz2.

The majority of the Eastern Macedonian WD is flat, with the Serres plains (area 1 9634rand Drama
plains (area 700 kn#?) including the Philippi marshlands constituting the largest part of the WD. There
are also smaller flat land areas such as the Ohiro plateau/basin (area 86.99 4mand the coastal areas

of Asprovalta (area 18.47 k) and Nea Peramos (area 16.42 k#p The altitudes are allocated as follows:
27.68% of the WD area has an altitude greater than 600 m, 29.64% between 200 and 600 m and 42.78%
has an altitude less than 200 m. Based on these percentages as well as those of the WD area, depending
on the slopes, the terrain is characterised as primarily flat and hilly.

A number of torrents flow within the above flat lands. They mainly run off into the transboundary
Strymonas River (Serres plains) that runs for 392 km, 118 km of which are located within Greece, and
into tributaries with Aggitis (Drama Basin) being the lagest at 75 km. The beds of Strymonas and Aggitis
rivers have been largely be set up as irrigation ditches and trenches, while the flow of Strymonas river
is subject to regulation after the construction of a dam at Lake Kerkini, which is located to the nowtest
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of the Serres plain, The morphology of the coasts of WD is particularly smooth and includes the open
gulfs of Orfanos (or Strymonikos) to the west and Kavala to the east, as well as many smaller gulfs.

As far as the climatic conditions are concerned, as one of the northernmost regions of Greece, the region
presents the usual meteorological characteristics of these regions. The coastal zone has a Mediterranean
climate with mild winters and dry, hot summers, while the remaining region is characterised as a
mesothermal - central European climate with generally cold winters and cool, humid summers. The
average annual precipitation ranges from about 500 to 600 mm in the coast and flat land regions, 600

to 1 000mm inland, and it exceeds 1 000mm in the mountains. Most rainfall occurs during winter and
OPOET ¢ xEAOAAO OAAOOAOAA OET xAOO AAT 1T AAOO Al
southernmost Water Districts, an increase is presented in the contributiomercentage of summer

rainfall in the annual rainfall. Snowfall is common and occurs from September to April. Hail storms are

rare. The annual mean relative humidity ranges from 65% to 70%. The annual average cloud cover is

about 4.5 degrees with clear dgs ranging between 100 to 120.

413 " ATl BZCWAOT CATITCU

The structural geology of the Eastern Macedonian Water District comprises of petpine formations
of Quaternary and Neogene sediments in the lodying areas; while the hill and mountain areas are built

by crystalline rocks belonging to the Serbdvlacedonan massif to the west, and the Rhodope massif to
the east of the Water District.

In particular, the low-lying part of the Strymonas river basin is covered by new alluvium, lynchet
materials, mantles of eroded granitic and pluton rocks, coastal, lake and river torrent deposits. The
presence of lignite layer in the zone of the Mavrolefki Doxato torrent - Ag. Paraskevi Phillipos canal
areas and of organic peat sediments in the Phillipos area, the thickness of which gradually increases
from west to east was of importance. At the edges of the plains and the estuaries of the streams there
are cones and fan deposits of the modern and pleistocene ages. The spread of the Pleistocene and
Neogene sedimentary formations is smaller but significant. These are land and floodplain deposits
which area located along the margins of the basins. Pleis&re deposits are seen to a large extent in the
Drama basin. Neogene sedimentation is seen at the eastern and western margins of the Serres basin and
to a lesser extent at the western part of the Drama basin. To the east of the Serres basin there are
pliopleistocene sedimentary formations; however, to a lesser extent. The mountain areas comprise of
Alpine crystalline-schists which are built by formations of the SerbdMacedonian massif and the
Rhodope massif. Based on the lithology of these formations, theystalline-schists are distinguished as
follows:

Serbo-Macedonian massif can be distinguished in two mountains:

A Kerdylion mountain , which is lower and comprises mainly of biotite gneisses intruded by biotite
hornblende gneissesamphibolites and marble horizons.

A Vertiskos mountain , which is the higher mountain is situated to the west of Kerdylion mountain
and is the main mountain of the Serbdacedonia massif. It predominantly consists of gneisses,
two-mica schists and fine layers of marble. Vertiskos mountain comprises of amphifieland other
metabasites (metagabbro, metadiabasis) alternating with tweanica gneisses.

Rhodope massif can be distinguished by two tectonic units:

- « p Wt p



HELLENIC REPUBLIC . . . .
. » . Flood Risk Management Plan for the Eastern Macedonian River Basin District
Hellenic Ministry of the Environment and (GR11)

Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

A Sidironero Unit , which extends to the north along the GreeBulgarian borders and predominantly
comprises of orthogneisses, mica schists, amphibolites, fine layers of marble and migmatites.

A Paggeo Unit, which occupies the western southwestern Rhodope comprises by a lower horizon
with orthogneisses, schists and amphibolites, a middle horizon of very thick marble and an upper
horizon of alternating schists and marble.

The presence of plutonites at the Rhodope massif is significant. Plutonites are predominantly granites,
monzonites, granodiorites and diorites. Based on radiometric dating they all date back to the Eocene
Oligocene era except for the granodiorite of Kala (Carboniferous). The main pluton mass is located at
the Mount Paggeo, Mount Vrontou, Mount Panorama, Mount Kavala and at the eastern part of the
Phillipos sub-basin (Phillipos granite).

In the wider Eastern Macedonian area, three types of aquifer systems are developing, the first in the
Quaternary and Neogene deposits (granular system), the second in the soluble marbles (karst system)
and the third in metamorphic and igneous rocks whichdrm tectonic structures (fault system). Granular
aquifer systems develop in the sedimentary basins of the Eastern Macedonian Water District, within the
Quaternary and Neogene deposits. Quaternary deposits have a significant thickness and form
successive, ree or partially pressurised aquifers within the sand and gravel strata. The Neogene
sediments present lithostratigraphical alternations of permeable and serpermeable to waterproof
rocks resulting in the formation of a groundwater water body in the formsuccessive, pressurised or
partially pressurised aquifer horizons. These systems are fed by rainfall, surface water runoffs and
lateral groundwater flows from the surrounding rocks. Karst aquifer systems develop primarily in
carbonate rocks at the easterrpart of the Strymonas river basin. These rocks have a considerable
thickness, surface area, fragmentation and comprise of intensely karstified areas. Intensely karstified
areas such as Menoikio and Falakro creates unique geomorphological fields with mamyface karsts
(dolines), but also underground karsts in the form of sinkholes (Ohiro area). In general, the groundwater
aquifers that develop in these systems are characterized by their high capacity. Fault aquifer systems
AAGAT TP ET OEA /AdaAghéols rdckd @iich lprésbrit iBtdnse tectonic activity and
fragmentation giving rise to groundwater aquifer conditions. This aquifer has a small to medium
capacity and the aquifers that are developed are of limited and local significance.

414 ' Oi 01 AxAOAO "1 AEAG j'7"q

In the context of the ¥t Review of the River Basin Management Plan (RBMP) of the Eastern Macedonian
WD, a total of fifteen (15) groundwater bodies (GWBs) were identified.

Table 4.1: Groundwater Body of the Eastern Macedonian WD

S/N | Name of groundwater body: Sgg;rgg\éa;er

1 Serres GR1100010
2 Agkistro ''2ppPTE TIC
3 Falakro '2ppTETO
4 Menoikio - Aggitis GR1100040
5 Drama GR1100050
6 Paggeo GR1100060
7 Marmara GR1100070
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4.1.5

Name of groundwater body:

Groundwater

body Code

8 Ano Poroia- Beles '2pp&e Y
9 Asprovalta GR1100090
10 Krousia - Kerdylia GR1100100
11 Vrontou GR110B110
12 Nevrokopi GR1100120
13 Symvolo-Kavala GR1100130
14 Eleftheres- NeaPeramos GR1100140
15 Ofrynio GR1100150
300£AAA xAOAO AT AEAO

In the context of the Ftreview of the River Basin Management Plan (RBMP) of the Eastern Macedonian
WD, a total of ninety (90) surface water bodies (SWBs) were identified. Of these, 83 are river water
bodies (RWBSs), 1 is a HMWB rivereservoir, 1 is a HMWB lakaeservoir, 1 is atransitional WB and 4

coastal WBs. The following table provides the SWB names and codes.

Table 4.2: River Water Bodies of the Eastern Macedonian WD

S/N | Name of body of water: | Body of water Code Category ‘
1 STRYMONAS RIVER GR1106R0B02250072N NATURAL
2 MAVROREMA STREAM GR1106R0002100249N NAT

3 BELITSAS RIVER GR1106R0002100238H HMWB:
4 ERYTHROREMA STREAM GR1106R0002100241N NAT

5 KOKKINOREMA STREAM GR1106R0002100136N NAT

6 STRYMONIKO STREAM GR1106R0002180067N NAT

7 SKAPANIS STREAM GR1106R0002160065N NAT

8 PATERA STREAM GR1106R0002100133N NAT

9 STRYMONAS RIVER GR1106R0002000028H HMWB:
10 | ANONYMO STREAM GR1106R0002140061H HMWB:
11 MEGALO STREAM GR1106R0002120260N NAT
12 EXIOVIS STREAM GR1106R0002080030N NAT
13 | AGIA PARASKEVI STREAM GR1106R0002040005N NAT
14 KASTROLAKKAS STREAM GR1106R0002020004N NAT
15 | ANONYMO STREAM GR1106R0001010001N NAT
16 PLANTOREMA STREAM GR1106R0003010088N NAT

17 | VRYSIS STREAM GR1106R0007010091N NAT
18 | ASPROCHOMA STREAM GR1106R0009010092N NAT

19 XIROPOTAMOS STREAM GR1106R0002200069N NAT
20 MAKROPOTAMOS STREAM GR1106R0004010076N NAT
21 XIROPOTAMOS RIVER GR1106R0002060421N NAT
22 MARMARA RIVER GR1106R0005010089N NAT
23 MYLOREMA STREAM GR1106R0004040081N NAT
24 | AGGITIS RIVER GR1106R0002060007N NAT
25 KROUSOVITIS RIVER GR1106R0002100247N NAT

I1-u

L pwdt p



HELLENIC REPUBLIC

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

Flood Risk Management Plan for the Eastern Macedonian River Basin District
(GR11)

STAGE liz PHASE 5 Flood Risk Management Plan

S/N | Name of body of water: | Body of water Code Category ‘
26 ACHLADITIS RIVER GR1106R0002100251N NAT
27 MAVROREMA STREAM GR1106R0002100250N NAT

28 KOKKINOREMA STREAM GR1106R0002100137N NAT

29 VATHYTOPOU STREAM GR1106R0004020083N NAT
30 VATHYTOPOU STREAM "2ppTmi@2T it 1Tq NAT
31 KROUSOVITIS RIVER GR1106R0002100248N NAT
32 VRYSIS STREAM GR1106R0007010090H HMWB:
33 MYLOREMA STREAM GR1106R0004040080H HMWB:
34 MYLOREMA STREAM GR1106R0004030078H HMWAB:
35 MYLOREMA STREAM GR1106R0004000079N NAT

36 VATHYTOPOU STREAM "2ppme2mnnint 1 HMWB:
37 STRYMONAS RIVER GR1106R0002250070H HMWB:
38 KERKINITIS RIVER "2ppTme2TmTiTig ¢ d NAT
39 STRYMONAS RIVER GR1106R0002000003N NAT
40 SKAPANIS STREAM GR1106R0002160063H HMWB:
41 ANONYMO STREAM GR1106R0002140062N NAT
42 CHRYSOROIS RIVER GR1106R0002120156H HMWB:
43 CHRYSOROIS RIVER GR1106R0002120157N NAT
44 KROUSOVITIS RIVER GR1106R0002100246H HMWAB:
45 ERYTHROREMA STREAM GR1106R0002100239H HMWAB:
46 AGIOS IOANNIS STREAM GR1106R0002100031H HMWAB:
47 DOXATO TORRENT GR1106R0002060325H HMWAB:
48 AGGITIS RIVER "2ppTme2 TG g NAT
49 PHILIPPI PEATLAND GR1106R0002060217A MWB
50 BELITSAS RIVER GR1106R0002100245H HMWAB:
51 BELITSAS RIVER GR1106R0002100244H HMWAB:
52 BELITSAS RIVER GR1106R0002100242H HMWAB:
53 STRYMONAS RIVER GR1106R0002250071H HMWAB:
54 MAKROPOTAMOS STREAM GR1106R0004010077N NAT
55 STRYMONAS RIVER GR1106R0002010002N NAT
56 XIROPOTAMOS RIVER GR1106R0002220175N NAT
57 KERKINITIS RIVER GR1106R0002220074N NAT
58 KOKKINOREMA STREAM GR1106R0002100134N NAT

59 VATHYREMA STREAM GR1106R0004020085N NAT

60 MAVROPOULI STREAM GR1106R0002100253N NAT
61 XIROPOTAMOS STREAM GR1106R0002200068N NAT
62 STRYMONIKOU STREAM GR1106R0002180066N NAT
63 SKAPANIS STREAM GR1106R0002160064N NAT
64 EXIOVIS STREAM GR1106R0002080029N NAT
65 PIGADOULI STREAM GR1106R0003010087N NAT
66 AGIOI ANARGYROI STREAM GR1106R0002100132N NAT
67 LAKKOS STREAM GR1106R0002060109N NAT
68 AGGITIS RIVER GR1106R0002060108N NAT
69 KEFALARI RIVER GR1106R0002060219N NAT
70 EPTAMYLOI STREAM GR1106R0002100135N NAT
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Name of body of water:

Body of water Code

Category

71 | XIROPOTAMOS RIVER GR1106R0002060423N | NAT
72 | XIROPOTAMOS RIVER GR1106R0002060422H | HMWB:
73 | KEFALARI RIVER GR1106R0002060218H | HMWB:
74 | DOXATO TORRENT GR1106R0002060420H | HMWB:
75 | MEGALO STREAM GR1106R0002120054H | HMWB:
76 | PHILIPPI PEATLAND GR1106R0002060293A | AWB:
77 | AGGISTROU STREAM GR1106R0B02240094N | NAT
78 | DOXATO TORRENT GR1106R0002060326N | NAT
79 | ARCHANGELOU STREAM GR1106R0002060112N | NAT
80 | XIROPOTAMOS STREAM GR1106R0002060110N | NAT
81 Iﬁ:g:g MYLOPOTAMOS SPRINGS GR1106R0002060414N | NAT
82 | AG. VARVARAS STREAM SPRINGS | GR1106R0002060416N | NAT
83 | AKRINOU STREAM SPRINGS GR1106R0004020127N | NAT

Table 4.3: Heavily modified water bodies and Atrtificial water bodies (reservoirs) of the Eastern

Macedonian WD

S/N [ Name of body of water: Body of water Code Category
1 LAKE KERKINI GR1106L000002H HMWB:
2 LEFCOGIA ARTIFICIAL LAKE GR1106RL004040001H HMWB:

Table 4.4: Transitional bodies of water of the Eastern Macedonian WD

Name of body of water:

ESTUARIES OF STRYMONA
RIVER

Body of water Code

2ppmet mrump h

Category
NAT

Table 4.5: Coastal bodies of water of the Eastern Macedonian WD

Body of water

Name of body of water: Code | Category
1 STRYMONIKOS GULF "2 pp T # 1t| NAT
2 SYMVOLO COAST " 2pp T # 1| NAT
3 NEA PERAMOS " 2ppTi#t | NAT
4 WESTERN GULF OF KAVALA " 2ppTie# 1| NAT
42 ! 1 OEOI PTI CATEA #EAOAAOAOEOOEAO
421 ! AT ET EOOOAQCEOAT DEOR@EITTT AT A

The Eastern Macedonian Water District encompasses the eastern part of the Region of Central
Macedonia and the western part of the Region of Eastern MacedofTirace of the Decentralised
Administration of MacedoniaThrace.
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Based on the 2011Population-Housing Census (A1 1 AT EA 3 OAOEOOEAA]I)tHeOOEIT O
permanent population of the Eastern Macedonian Water District amounts to 380,209 inhabitants.

4EA OAAT A OEAO AEi111Tx0 DPOAOAT OO OEA - O1 EAEPAI EOQEA
and permanent population of those included within the Eastern Macedonian WD.

Table 4.6: Municipalities that fall under the Eastern Macedonian WD

PERCENTAGH PERMANENT

ADMINISTRATION REGION UNIT MUNICIPALITY | WITHIN WD | POPULATION

DECENTALISED REGIONAL

WITHIN WD

AMPHIPOLIS 100.00% 9,182
VISALTIAS 100.00% 20,030
EMP'\/’iﬁﬁgg L1 100.00% 14,664
SERRES IRAKLEIA 100.00% 21,145
MiI(E:I\éTDFéT\hA NEA ZICHNI 100.00% 12,397
SERRES 100.00% 76,817
SINTIKI 100.00% 22,195
VOLVI 12.00% 4921

THESSALONIKI

MACEDONIA LAGKADA 16.27% 830

THRACE KILKIS KILKIS 7.93% 405
DOXATO 100.00% 14,516
DRAMA 43.79% 58,649

KATO
DRAMA 59.41% 6,052
EASTERN NEVROKOPI

MACEDONIA PARANESTI 21.19% 2653
-THRACE PROSOTSANI|  100.00% 13,066
KAVALA 97.99% 70,501

KAVALA NESTOS 9.04% 100
PAGGEO 100.00% 32,085

With respect to the Region of Central Macedonia, five (5) Approved General Zoning Plans (GZPs) and
seven (7) Open City Spatial and Housing Organisation Plans (OCSHOPs) were identifiddn the WD,
whereas eleven (11) Approved General Zoning Plans (GZPs) and no approved OCSHOP were identified
in the Region of Eastern Macedoni&hrace.

422 , AT A OOAO

In order to map the land uses of the Eastern Macedonian WD, OPEKEPE data (ilot) (2008) were used,
which present very good and detailed spatial accuracy. For a more representative depiction of the land
AT OAOh OEA . #-! 8§ & 2009iol)Bveré uSdd tor thegethanacterisation of the ilot
coverage and a new classification into a total of twelve categories was made taking into account the
proposal made by the SSW as best as possible. Prevailing in the Eastern Macedonian WD are forests with
>75% (37.51%) tree cover followed by wheat crops (15.85%), dense crops (14.07%), grasslands

- « p w8l p
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(6.94%), forests with 50-75% (6.73%) tree cover, wide linear crops (5.37%) and forests with 250%
tree cover (4.99%). The remaining land uses, namely densetpnstructed urban areas (>40%
impermeable surfaces), sparsely constructed villages and settlemen{<40% impermeable surfaces),
impermeable surfaces and surface water bodies, tree groves or tree farms and bare land occupy 8.55%
in total.

Xprioeig Mg evtog tng AAM YA AvatoAwkng Makedoviag
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B Adion P ouyKOpwon 10-50% Adon pe ouykopwon 50-80%
m Aevdpoknmotr 8evBpokaAhEpyeLeg m Eupelegypappikéc KaAMEPYELEC
KoaAALEpyELEC OLTNPWV M MUKVEC KOAALEPYELEC
m X0opTOMPBABIKEC XwpLd KAt olKLopol pe apald Sounon
Figure 4.1: Land uses within the Eastern Macedonia WD
423 AT TTiIiEA AAOEOEOEAO

The primary sector has presented a significant downward trend over the last decade, particularly
following the adoption of the Single Payment Scheme (SPS) after the last CAP reform (2003-teith
review). Although livestock farming is able to be further developed irthe area it is currently a
complementary activity, while the fisheries sector is quite developed (marine and aquaculture). The
main sub-sectors 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 most important sectors in terms of employment are cereals, cotton,
fruit and vegetables (mainly grapes, asparagus, kiwi fruit), arboricultre (olive tree, pomegranate
cultivation). However, it should be noted that labousintensive products comprise mainly of livestock
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farming aquaculture, tobacco, grapes, asparagus and kiwi fruit. Table grapes, kiwi fruit (with an upward
trend) and asparagus are the main agricultural products that are exported from Region. Significant
guantities of exported processed products include e oil, wine and tobacco. Lastly, certain quantities
of ginned cotton and cottonseed are exported (mainly to the Turkish market), as are (unprocessed)
guantities of wheat and corn. The Regional Units of Drama and Kavala, boast extensive marble deposits
which are exploited by about 140 companies which produce more than 350,0003molume of marble
per year, which constitutes 73% of the total national production. 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 environmen, both due to lack of sufficient financial resources and the
irrational implementation of the management system, which to a large extent has been granted (PD
126/86) to private for est cooperatives. The Regional Unit of Serres has highly productive land
(Strymonas valley), while in the livestock farming sector, large concentrations of cattle, sheep and birds
are spatially located in the Regional Unit of Serres, while concentration$ gheep can be found in Kilkis.
In the fisheries and aquaculture sector, the activities are divided into: (a) seawater fishing; (b) inland
fishing; (c) intensive and semiintensive aquaculture (which is further broken down into mussel
farming, shellfish faming, oyster farming, eel farming, fish farming). A largscale fishing fleet is located
at the Strymonikos Gulf.

The secondary sector comprises of three key sectors: Mineral mining, processing and constructions.
From the first sector, only two categories stand apart today, oil exploitation in the Kavala region and the
marble quarries in the regional units of Kavala and Drama. Theocessing 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. Smadldium-sized enterprises
are mainly allocated to the sectors: a) Food and berages, b) Lumbar and furniture, c) Steel
constructions and d) Readymade clothing. As regards their spatial dispersion, Evros holds first place
followed by Rhodope, Xanthi, Kavala and Drama. Despite the comparable advantage in mineral resource
deposits,only two categories stand apart today, namely oil exploitations in the regional unit of Kavala
and the marble quarries in the regional units of Kavala and Drama. The wthown and exploitable oil
reserves of the Thracian Sea are located in the sea regiohthe 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. Nowadays, the Drarfavala region has become one of the
AT O1sbmajar@narble production centres. Local slate and Nikissiani marble are excavated at Paggeo
(Eleftheroupoli). The degree of exploitation of mining and industrial 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 ceramimaking factories in the area.

Kilkis and Serres mark a remarkable increase in turnover in théertiary sector , which implies the
expansion of "urban" or "higher income" consumer practices in these areas too. As far as the tourist
activity is concerned, this is directed towards mass and maritime tourism, with mostly the area of Kavala
beach being reinforced. In r&ation to the national average, tourism is reduced, despite the existence of
tourist resources with a view for further development (religious and archaeological sites). In general,
the areas within the Eastern Macedonian WD are not among the developed tmtrareas of the country,
given that their contribution in terms of overnight stays is limited to 2.5% of the annual overnight stays
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in the country. The Eastern Macedonian WD has remarkable potential for the development and
promotion of alternative forms of tourism given that it is an important source of natural, cultural, and
cultural resources. Their rational exploitation can supporthe local and regional economy.

424 3ECI EEZEAAT O ET £#OAOOOOAOOOA xI1 OEO

The following arterial roads run through the Eastern Macedonian WD: 1) Egnatia Motorway A2
(lgoumenitsa - Kipi, Evros, the section from Amphipolis to Nea Karvali). 2) National Road 2
(Krystallopigi (Albanian border) - Vatochori - Pisoderi - Florina - Edess, Giannitsa Nea Chalkidona-
Thessaloniki - Lagkadikia - Amphipolis - Kavala- Toxotes - Xanthi - Porto Lagos- Komotini - Mesi -
Alexandroupoli - Ferres, Ardanio- Evros bridge, the part from the Rentinas Stavros intersection to Nea
Karvali). 3) National Road 12 (Thessaloniki Serres- Mesorrachi- Drama- Kavala, the section from the
northwestern region of Lachana to Kavala. 4) National Road 14 (DramBaranesti- Stavroupoli - Xanthi,
the section from Drama to Ptelea). 5) National Road 57 (Dram#&ato Nevrokopi- Bulgarian border). 6)
National Road 59 (Mesorrachi Amphipolis). 7) National Road 63 (Serres Sidirokastro - Promahonas).

Moreover, the ThessalonikiOrmenio rail line runs through the district. The rail line enters from the west
in the area of Kastanoussa of the Regional Unit of Kilkis and exits the Eastern Macedonian WD from the
area of Platania of the Regional Unit of Drama

Four port facilities are accommodated with the Eastern Macedonian Water District (Central port of
+AOAT A O!' DT OOI 11O 0AOITO6h ¢8 +AOAT A 01 OO O&EI EDPD
port) and two dams, the Lefkogia dam and the Katafyto dam in the Regional Unit of Drama.

Lastly, it has eight operating Waste Water Treatment Plants (WWTP) (in Drama, Philippi (or Dato,
Eleftheroupoli, Serres, Kavala, Paleo Tsiflikio, Nea Peramos and Asprovalta), five inactive WWTP (in
Doxato, Prosotsani, Nigrita, Nea Zichni, and Kato Nevrokpand eight WWTPs under implementation

(in Choristi, Nikisiani, Ofrimio Beach, Irakleia- Sidirokastro, Rodolivos, Alistratis, Kerkini- Livadia -

Nevrokopi and Stavre6 OAOT T T qh T T A T PAOAOGET C-+AAIT BOA @A CIEAT A A&E
located & the borders of the Municipal Unit of Kavala and Philippi and one restored sanitary landfill in

OEA O-AOI EE6 OACEIT 1T &£ OGEA - O1 EAEPAIEOU 1T £ 3A00AC
. AOAEAAOGS OACETT ET OE Ainadive BnBdtBlfed ila§idy didpogal 3it©idtd A E A
0! ¢8 3PUOEATTAOGO6 OAcCEIT ET OEA -OTEAEPAITEOU 1 £ 61
OEOAO ET OEA OAGCEIT O O2Ai A 'EI ARAEAGHh O! El EAGOKh 04
O3A0O0OEOG O6O0AET 06 ET OEA - Ol EBREBEOEDBOI & BEEOAEAEA
$OAi An O0AI EA +EOEoh O" Al EOOA6 EIT OEA - O1 EAEPAIE
- 01 EAEPAT EOU 1T £ . AA G:hEXRTI BT AIAS hO0Q AN Adh @8 LIEEA O
OEA -OT EAEPAITEOU 1 &£ 3ETOEEE 1T &£ OEA 2ACEITAl 51 EC
Emmanouil Pappas of the Regional Unit of Serres.

Based on the Updated Regional Solid Waste Management Plan for the Eastern Macedbhiace
(USWMREMTH) - (approved by ref. no. JMD 61076/5267/1512-2016 (GG series I, 4123/2112-

2016), the plan provided for 8 waste transfer stations (WTS) in Chrysoupolkleftheroupoli, Paggeo,

Drama, Kato Nevrokopi, Doxato, Prosotsani and Paranesti; a sanitary residue landfill in the Western

Sector (Kavala) to serve the Regional Unit of Drama, Kavala; a central waste processing plant (WPP) in

the Western Sector (Kavala)a small decentralised WPP in Drama, three biowaste plants in Paggeo of

the Regional Unit of Kavala, in Paranesti and in Prosotsani of the Regional Unit of Drama; and a waste
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separation and recovery centre (WSRC) in Drama. Based on the Updated Regional Solid Waste
Management Plan (USWMP) for the Eastern Macedonia (approved by ref. no. JMD 58971/5144 by the
Minister of Interior, Environment and Energy (GG 4010 series 11/14.12.206), the plan provided for is

that of a WPP in Serres which will treat mixed waste in the Regional Unit of Serres and the Municipality
of Kilkis, the waste of the WSRC in the Regional Unit of Serres and the residue of the biowaste treatment
plant in the Regional Unit of Serres and the Regional Unit of Kilkis, while at the regional level, the
development of a network of New Type WTS and WSRC is anticipated with the maintenance and
modernisation of a number of existing facilities and creation of new ones wherrequired to reach a total

of 9 WSRCs and 31 WTSs.

43 001 OAAOAAD AT BEABOA AOAAO

The Register of Protected Areas (RPAs) was updated in the Review of the Flood Risk Management
Plan of the Eastern Macedonia River Basin Water Distridthe RPA wagprepared in pursuant to Article
6 of PD 51/2007 (GG 54 series 1/8.3.2007) and includes the categories that are listed in Annex V of the
0$ vpFfgmnny ET Al i DPIEATAA xEOE '1T1TA® ¢6 1T £ $EOAAOQE
i. Areas designated for theabstraction of water intended for human consumption  under Article
7 of PD 51/2007.

The Eastern Macedonia WD comprises of four (4) groundwater bodies (GWB) which are characterised
as areas for the abstraction of water for human consumption:

A Agkistro body of water, WB code GR110B020

A Menoikio body of water, WB code GR110B030

A Aggitis body of water, WB code GR1100040

A Paggeo body of water, WB code GR110B060

ii. Areas designated for theprotection of economically significant aquatic species

In the Eastern Macedonian Water District, regarding the sea waters, the following four (4) coastal bodies
of water were included in the RPA:

A Strymonikos Gulf, WB code GR1106C0001N
A Symvolo Coast, WB code GR1106C0002N
A Nea Peramos, WB code GR1106C0003N
A Western Gulf of Kavala, WB code GR1106C0004N
With respect to fresh waters, the following two (2) river water bodies were included in the RPA:
A Kefalari Stream, WB code GR1106R0002060219N and
Al CCEOEO 2EOAOh 7" AT AA '2ppne2nnnun¢mnenpnyh
iii. Bodies of water designated arecreational waters , including areas designated as bathing waters.

According to the Greek Bathing Water Profiles Registry (SSW 2016), 24 areas have been designated as
bathing waters at coastal water bodies in the Eastern Macedonian Water District. With regards to inland
recreational waters, no recreational activities havébeen established in the Eastern Macedonian Water
District, thus there are no inland recreational waters.
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iv. Nutrient -sensitive areas, including areasdesignated as vulnerable zones and areas designated
as sensitive areas.

In the Eastern Macedonian Water District, the areas designated as vulnerable zones and areas
designated as sensitive areas and have been added to the RPA are:
A Two (2) nitrate vulnerable zones, as follows:
- 4EA O300UITTAO "AOGET 6 xEOE AT AA '2ppme. ) nph xE
x /TA jpq | AEA xAOAO AT AU TAIT AT U O, AEA +AOEET E¢
x /TA jpq CcOi 01 AxAOGAO OUOOAI R TAIT AT U OEA O3A00/
- ATA OREOROGEO AOET 6 xEOE AT AA '2ppme. ) ngch xEEAE
x /TA jpq CcOil O1T AxAOAO OUOOGAI h TAT AT U OEA O$O0AI /
x seventeen (17) rivers:
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A Thirteen (13) vulnerable zones, all of which concern river water bodies (Strymonas RiveAggitis
River, Aggitis springs stream, Chrysorois River, Megalo Rema).

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. AOGOOA c¢nmno 1 AOxT OES8
Identified in the Eastern Macedonia WD are twelve (12) areas that fall within the Natura 2000 network.
Of these six (6) are protected as Special Areas of Conservation (SACs), five (5) are Special Protection
Areas (SPAs) and one (1) is both SAC and SPA.

In addition , one (1) National Park (Lake Kerkini National Park), one (1) wetland of international
importance according to the Ramsar Convention (Artificial Lake Kerkini), thirtsfour (34) wildlife
sanctuaries (WLS), one (1) preserved natural monument (the Sfagnonas i OEA &£ OAOO 1 £
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Serres), one (1) aesthetic forest (Amygdaleonas forest in Kavala) and eleven (11) Area of Outstanding
Natural Beauty (AONB) have been defined in the Eastern Macedonian WD.
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In the context of thePreliminary Flood Risk Assessmen{YPEKASSW, 2012) data were collected of
historical events. For the data collection, agencies that were involved in all the flood disaster
management stages (prevention, preparedness, response and recovery) were selected. In particular, the
Special Secretriat for Water (SSW) addressed Central Agencies (Ministries, Educational Institutions,
etc) as well as Decentralised Administrations and Regions. Tlaechives that 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 dataconsisted of the date of the event, the area without a specific details
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 (names of
Prefecture and Municipality), the date of the event, the JMD for delineation 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 (Regional Unit 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 ¢hcompensation amount in case of livestock damage.

A&l TTA OAAT OAO EAT A AU OEA &EOA shHvas@réri 20000 j £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.g., rain watenatural causes). This information constitutes high
geographic resolution and is only used for crosgeferencing data from other relative information
sources, by justifying thke characterisation 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, the Municipalities and other competent bodies (Athens Water Supply and Sewerage
Company, etc.). Finally, other sources that were used to record historical events include:

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.
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A Scientific studies by Universities and relevant publications.
A cCalls 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 flood area (concerns ELGfecorded cultivated areas).

To classify the significance of the historical floods, the limits of the following table were set. Significant
EEOOT OEAAT AOAT 60 xAOA AT U T £ OEA OEOAA AOEOAOEA

Table 5.1: Classification levels of historical floodings

Low < 50,000 < 2,000
Moderate 50,000-200,000 2,000-5,000

High 200,000-500,000 5,000-10,000
Very high [ p > 500,000 > 10,000

According to the previously mentioned criteria, seventeen (17) of the ninetyhree (93) historical
floodings were characterised as significant (18%) in the Eastern Macedonian Water District. The
following tables list the total number of significant eventdy municipality (spatially) and by time period
(15-20 years). With respect to the time allocation of the events, the majority of the historical floodings
was noted in the period from 2001 to the present day with fiftytwo (52) historical floodings (56% in
total), whereas thirty-two (32) historical floodings (34% in total) were recorded between 1950 and
1970. The remaining 10% (9 floodings) is spread across the periods 198800 (7 floodings) and 197t
1985 (2 floodings).

Subsequently, based on the spatial distribution of historical floodings, most have been recorded in the
Municipality of Serres (26 floodings) and 23 have been recorded in the Serres area. The Municipality of
Paggeo (Kavala Regional Unit) has recorded niretn (19) floodings; ten (10) of which have been
recorded in the area of Eleftheroupoli and in Eleftheres, Kavala. The Municipality of Visaltia follows with
14 flooding; seven (7) of these are recoded in the municipal unit of Tragilos (Mavrothalassa, lvira,
Aidonochorio, Efkarpia) and five (5) have been recorded in the area of Nigrita. The Municipality of Volvi
(Thessaloniki Regional Unit) has recorded eight (8) floodings, five (5) of which were identified in the
area of Vrasna and three (3) in the region dksprovalta. Moreover, six (6) floodings have been recorded
in the Municipality of Sintiki of the Prefecture of Serres (four (4) in the area of Kerkini and one (1) in
Sidirokastro and Achladohori, respectively). Finally, five (5) flooding have been recordein the
Municipality of Amphipolis (Serres Regional Unit), four (4) in the Municipality of Kato Nevrokopi, three
(3) in the Municipalities of Emmanouil Pappas and Irakleia, two (2) in the Municipalities of Nea Zichni
and Doxato (Serres Regional Unit) andne (1) in the Municipality of Kavala in the Philippi marshlands
region of the Prefecture of Kavala.
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With respect to the significant floodings, most of these have been observed in the Municipality of Serres
(Serres Regional Unit) and Paggeo (Drama Regional Unit) (5 floodings, i.e., 29% of the total number of
significant floodings). The Municipality of Voli follows with 3 floodings (18% of the total number of
floodings). The Municipality of Visaltia (Serres Regional Unit) and Doxato (Drama RE) have each
recorded 2 significant floodings. Finally, the Municipalities of Sintiki (Serres Regional Unit) and Kato
Nevrokopi (Drama Regional Unit) have each recorded one (1) flooding.

Table 5.2: Distribution of Floodings in the Eastern Macedonian WD according the time period
(15-20 years)

NUMBER OF

PERIOD HISTORICAL NUMBER OF PERCENTAGE OF
EVENTS SIGNIFICANT EVENTY SIGNIFICANT EVENTS
1950-1970 32 5 16%
1971-1985 2 0 0%
1986-2000 7 2 29%
2001 - to date 52 10 19%
TOTAL 93 17 18%

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

CORRESPOND CORRESPOND

KALLIKRATIS NUMBER OF | NUMBER OF NG NG
MUNICIPALIT | REGIONAL UNIT| HISTORICAL | SIGNIFICANT PERCOEIL\ITAGE PERCOEIL\ITAGE
X EVENTS EVENTS HISTORICAL | SIGNIFICANT
FLOODS FLOODS
SERRES SERRES 26 4 28% 24%
PAGGEO KAVALA 19 4 20% 24%
VISALTIAS SERRES 14 2 15% 12%
VOLVI THESSALONIKI 8 3 9% 18%
SINTIKI SERRES 6 1 6% 6%
AMPHIPOLIS SERRES 5 0 5% 0%
KATO
NEVROKOPI DRAMA 4 1 4% 6%
EMMANOUIL
PAPPAS SERRES 3 0 3% 0%
IRAKLEIA SERRES 3 0 3% 0%
DOXATO DRAMA 2 2 2% 12%
NEA ZICHNI SERRES 2 0 2% 0%
KAVALA KAVALA 1 0 1% 0%
TOTAL 93 17 100% 100%

Based on the processing of historical and significant floodings, the areas of the Eastern Macedonian WD

which have recorded historical floodings include:

A The riparian areas of Lake Kerkini,
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A The low-lying areas of theStrymonas river basin,

A The Phillipos marshlands

A The low-lying areas of the closed Ohiro basin

A The low torrent discharges of the coastal settlements of Strymonikos Gul¥rasna- Asprovalta.
Correspondingly, significant flood events have been recorded in the following areas:

A The riparian areas of Lake Kerkini (Kerkiniti stream),

A The low-lying areas of the Strymonas river basin, and in particular, the areas of Serres (Ag. loannis
stream, Nigrita (Chrysorois stream), and Mavrothalassa (Ezovitis stream),

>

The Phillipos marshlands flatlands,
The low-lying areas of the closed Ohiro basin (Mylorema stream),

v T

A The low-lying areas of the torrents of the coastal settlements of Strymonikos GuifVrasna -
Asprovalta.

A the low-lying areas of the Nea Peramos stream (Nea Peramos, Nea Iraklitsa, Eleftheres)

52 ) AAT OEAZEAAOQETT 1T &£ ' OAAO 1T £ 01 OAT OE
j103&2Q

Areas of Potential Significant Flood Risk (APSFR) were defined 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 restriction:

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 flood.
Il OAAO xEOE AOAAO 1T &£ 1 AOGO OEAT c¢uv Ei 6 xAOA 110 AgA
OEAT ¢uv Eioh £ O xEEAE OEAOA EO A AAOAEI AA OADPI 0O
historical flood has been noted.
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Figure 5.1: Criteria and sub -criteria for defining 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 Low-lying area of Asprovalta stream basin (GR11RAK0001)
A Low-lying area of the Nea Peramos stream basin (GR11RAK0002)

A Low-lying area of the Strymonas river basin and lakeside zone of Lake Kerkini, ldying area of
Agagitis River basin, including the Philippi marshlands and Pigadouli, Platanorema and Marmara
streams (GR11RAKO0003)

A Low-lying area of upper reaches of the Strymonas River immediately downstream of the border
(GR11RAKO0004)

A Low-lying area of the closed Ohiro basin (GR11RAK0005)

The following Table shows the extent of the Areas of Potential Significant Flood Risk for the Eastern

Macedonian WS and notes their contribution in the total WD area.

Table 5.4: Areas of Potentially High Flood Risk of the Eastern Macedonian WD

Percentage
(%) of total
WD

Low-lying area of the Asprovalta stream basin GR11RAKO0001 18 0.25%

Area

i Elo
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Low-lying area of the Nea Peramos stream basin GR11RAKO0002 16 0.22%
Low-lying area of the Strymonas river basin and

ngeS|de .zor.le of ITake Kerkl.n.l, Iqulng area of Aggitis GR11RAK0003 2664 36.41%
river basin, including the Philippi marshlands and

Pigadouli, Platanorema and Marmara streams

L.ow-l.ylng ar_ea of upperreaches of the Strymonas GR11RAK0004 31 0.42%
river immediately downstream of the border

Low-lying area of the close Ohiro basin GR11RAKO0005 87 1.20%
TOTAL 2,817 38.50%

The following figure shows the Areas of Potential Significant Flood Risk of tl&stern Macedonian WD
and the historical floodings based on the data of the Preliminary Flood Risk Assessment.
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Figure 5.2: Areas of Potentially High Flood Risk (APHFR) of the Eastern Macedonian WD.
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Figure 5.3: Main causes and types of floods.

Table 5.5: Cause of flood

Flood Source | Flood Source
Code Type

Description of flood source type

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

Flooding of land directly from rainfall 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 arisinfrom
snowmelt.
Flooding of land by waters from underground rising to above the
Groundwater : . .
Al3 land surface. This source could include rising groundwater and

(springs, etc.)

underground flow from elevated surface waters.
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Flood Source | Flood Source

Code

Type

Description of flood source type

Flooding ofland by water from the sea, estuaries or coastal lakes.
This source could include flooding from the sea (e.g., extreme tidal
Al4 Sea water e .
level and / or storm surges) or arising from wave action or coastal
tsunamis.
Artificial Flooding of land by water arising from artificial, waterbearing
Water - infrastructure or failure of such infrastructure. This source could
Al5 Bearing include flooding arising from sewerage systems, water supply and
Infrastructur | wastewater treatment systems, artificial navigation canalsind
e impoundments.
Flooding of land by water due to other sources, can include other
Al6 Other g y '
tsunamis.
nknown
Al7 Unkno Unknown cause
cause

Table 5.6: Mechanisms of Flooding

Code Mechanism Description
A1 Natural Exceedance Flooding of land by Water§ exceeding the capacity of their carrying
channel or the level of adjacent lands.
A22 Defence Exceedence Flooding of land due to floodwaters overtopping flood defences.
Flooding of land due to the failure of natural or artificial defences or
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 gats.
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 or land slides.
Flooding of land by water due to the increase in the water level of
A25 Other . :
lakes, reservoirs and smaller bodies of water.
A26 No data available | No dataavailable on the mechanism of flooding.

Table 5.7: Characteristics of Flooding
Characteristic

Description

A flood that rises and falls quite rapidly with little or no
advancewarning, usually the result of intense rainfall
over a relatively small area.

A31 Flash flood
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Code | Characteristic | Description

A32 Snow Melt Flood FI.oodnjg due to snow melt, pos§|bl}/ in combination
with rainfall or blockage due to ice jams.

A33 Other rapid onset | A flood which develops quicklypther than a flash flood.

A34 Medium onset flood An onset of flooding that occurs at a slower rate than a
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 floqd 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 available | No dataavailable on the source of flooding.

With respect to the Eastern Macedonian WD, the primary cause of flooding was river overflow (fluvial)
(A11) followed by local storms (pluvial) (Al12). The mechanisms of flooding include the
blockage/restriction of a conveyance channel (A24) and natural exedance (A21), defence exceedance
or defence or infrastructural failure (A22, A23).

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 for the Eastern Macedonian WD; hawer, no APSFR was found to be at
significant risk from the sea, according to the methodology that follows and therefore no further analysis
was required for this cause of flooding.

54 &1 1T AET C AOA O1 OEA 1 AAT OAA 1 AOAI
The projected mean sea level rise was estimated in the context of the Preliminary Assessment of Flood

Risks, for the entire Greek territory, as the sum of the risaf astronomical and meteorological tides and
from the mean sea level rise due to undulations.

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
coast line

A MSL rise due to meteorological tides

The MSL rise was estimated for a 5@ear return period. The modelling results are presented in figure
5.4.
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Figure 5.4: Maximum MSL rise along the Aegean Sea coast line due to meteorological tides
A MSL rise due to undulations

The MSL rise due to undulations 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.

To estimate the rise due to undulations, 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 eight direction 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 15 h for all directions. These werestimated 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 Sea coast line due to undulations.
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Figure 5.6: Overall maximum MSL rise along the coast line 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 undulations will be 1620% greater. Therefore, in order to estimate the
rise of sea level for a 106/ear return period, the adrological tide, meteorological tide and floods due to
undulations increased by 15% are added together. At this stage floodings for a 1698ar 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 lIrrigation 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 .

Within the Eastern Macedonia WDhere is no APSFRthat is at risk from the seaherefore no further
analysis is required.
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The low-lying area of the upper Asprovalta stream, which spans across 18.47 Knis located at the
southwestern coastal section of the Strymonas river basin, to the east of Mount Volvi, and borders with
the Strymoniko Gulf (Orfanos Gulf).

612 . AOODOAIl #EAOAAOAOEOOEAO

Morphological characteristics

The terrain is 100% flat. The generally mild and smooth terrain has small morphological inclinations
(0-5%), which increase at the eastern ends of Mount Volvi. The surface of the flatland area is elongated
with its largest axis being about 10km long and 5.km wide.

Main geological characteristics

From a geological standpoint, the area largely comprises of alluvial deposits, including superficial loose
soil materials, transported by torrents and rivers. Coastal deposits appear in the coastal part of the area
and along the coast of Strymonikos GulOn the eastern border of the area there are sediments from
lakes and lagoons and along the estuaries of the streams and east of the settlement of Vrasna, there are
recent alluvium fans. Also significant are the Pleistocene sedimentary formations, which cist of an
upper terrace system, agglutinated red lateral ridges and fragmented ridge cones.

Presentation of watercourses that feed the area

The hydrographic network comprises of small parallel torrents in the NVASE direction. The longest of
these is Xerolakki stream (called Anemomylos upstream) running north of the Vrasna settlement and
running off into the sea at Vrasna beach. Another two stams, Melios and Lakkos Varnava, flowing in
the same directions are respectively located to the southern and northern limits of the Asprovalta
settlement.

613 ! 1 OEOI Pi CAT EA #EAOAAOAOEOOEAD

Land use

Prevailing within the APSFR are tree groves and tree farms (28.16%) followed by denselgnstructed
urban areas (25.57%), dense crops (13.43%), areas of bare land (9.08%), forests with >75% tree cover
(7.44%), forests with 50-75% tree cover (6.85%), wheatcrops (4.34%), impermeable surfaces and
water surfaces (1.98%), grasslands (1.70%), forests with 2650% tree cover (0.78%) and villages and
settlements (<40% impermeable surfaces) (0.66%).

Economic activities
A Rural Areas
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Within the limits of APSFR GR11RAKO0001, primarily to the south of the Nea Vrasna settlement, are rural
areas with crops extending across 2.67 kmm

A Livestock Facilities
There are seventeen (17) livestock facilities with APSFR GR11RAK0001.

A Boreholes
Identified within the limits of APSFR GR11RAKO0001 are 15 boreholes in the Municipality of Volvi. Eight
(8) of these are located in the area of Asprovalta and seven (7) in Nea Vrasna.

A Educational buildings
Within the limits of APSFR GR11RAKO0O001 there are six (6) educational buildings all of which are located
in the Municipality of Volvi (Thessaloniki Regional Unit).

A Civil protection facilities
Located within the limits of APSFR GR11RAKO0001 is the Asprovalta Police Station (which shares the
premises with the Asprovalta Traffic Police) of the Thessaloniki Regional Unit of the Region of Central
Macedonia.
Settlements
Nea Vrasna is the settlement that is located within APSFR GR11RAKO0001.
Main technical infrastructures
The two main road arteries run through the area:

A Egnatia Motorway A2 IgoumenitsaKipi in Evros, the section from Vrasna to Nea Kerdylia (south of

Amphipolis).
A National Road 2 Krystallopigi (borders with Albania)- Vatochori - Pisoderi - Florina - Edessa-

Giannitsa- Nea Chalkidona Thessaloniki- Lagkadikia- Amphipolis - Kavala- Toxotes, the section
from the RentinasStavros interchange to the Nea KerdyliaAmphipolis).

Located within the coastal zone of APSFR GR11RAKO0001 is the Asprovalta Fishing Harbour amd
operating Waste Water Treatment Plant (Asprovalta WWTP).
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The low-lying area of upper reaches of the Nea Peramos stream, which spans across 16.42 svocated

at the coastal area of Nea Peramos on the southwestern shores of the Prefecture of Kavala along the
Kavala Gulf. The Eleftheres flatland, which the area essentially corresponds to, is elliptic with its largest
axis has a length of 6km and a wth of 3 km. The area is located in between the settlements of Eleftheres
to the north, Eleochori to the west, Agia Marina and Aghios Athanasios to the south and Resamos to

the east.
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Morphological characteristics

The majority of the terrain, 98.39% of the surface area, is described as flatlands (altitudes < 200 m)
(Eleftheres flatlands), while a small area, 0.21%, at the edge of Mount Symvolo, to the west of the area
is characterised as semmountainous (altitude 200-600 m). The terrain boasts small inclinations of
<5% characterising it mild and smooth, whereas on the outskirts of the flatlands, to the north and west,
these increase due to Mount Symvolo.

Main geological characteristics

At the low-lying area of upper Peramos stream there are terrestrial alluvial deposits and penetrations

from the Kavala granite in areas. At the coastal part of the area and along the coast of Kavala Gulf there

are holocene marine deposits and alluvial fansan be found at the northern outskirts of the area. At the

£l AOI ATA86O EECEAO OI pi COAPEEA DI ET OOh OEA & 0i AO
boulders, whereas within the flatland area they gradually shrink and switch to gravel, silt anéed.

Presentation of watercourses that feed the area

The hydrographic network is limited to torrents that end up at the artificial bed of the Eleftheres Guif
Kavala Bay. The Vrysi stream, to the east of the ldwing area of upper Nea Peramos stream, which has
a seasonal flow between the Kanoni and Mytikaills and initially directed NE-SW, is directed BN
(Eleftheres stream) to the lowlying area of Eleftheres and runs off into the sea at Eleftheres Bayavala
Gulf. To the west of Nea Peramos, between the Kanoni and Paratiritirio hills is the small Tdakema
torrent that has a NS direction and runs off into the Eleftheres ditch. A small dendrititype seasonal
stream (Mavro stream) is also located to the northwest of Eleochorio with a N\BE direction, which
runs off onto the southeastern ends of Symvoland from there into the artificial ditch of the lowlands.
From the eastern part of the Nea Peramos settlement there is a N®E flowing stream- Lykodromos
torrent - which originates from Mount Symvolo and flows directly into the Eleftheres Bay.

623 ! 1 OEOI i CATEA #EAOAAOAOEOOEAO
Land use

Prevailing within the APSFR are wide linear crops (53.45%) followed by tree groves or tree farms
(16.37%), dense crops (13.81%), denselgonstructed urban areas (5.19%), wheat crops (3.12%),
forests with >75% (2.87%) tree cover, impermeable surfaces and wer surfaces (1.72%), bare land
(1.42), forests with 50-75% tree cover (1.30%), villages and settlements (<40% impermeable surfaces)
(0.61%) and forests with 25-50% tree cover (0.14%).

Economic activities
A Rural Areas

Located within the limits of APSFR GR11RAKO0002 are sparse rural areas with greenhouses and crops
that extend across an area of 0.0008 and 7.76 Rmrespectively.

A Livestock Facilities
One (1) livestock facility is located within the limits of the APSFR.
A Boreholes
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Identified within the limits of APSFR are four (4) boreholes of the Paggedunicipal Water Supply and
Sewerage Company. Three (3) are located in Eleochorio, Kavala and one (1) in Eleftheres, Kavala.

A Educational buildings
Nine (9) educational buildings, mainly primary education, are located within the APSFR GR11RAKO0002.
A Sports facilities

Also located within the APSFR GR11RAKO0002 are five (5) sports facilities of which: Two (2) are
municipal stadium, one (1) sports facility with tennis courts and two (2) soccer fields.

A Health facilities

Located within APSFR GR11RAKO0002 is one (1) Regional Clinic in Nea Peramos of the Kavala Regional
Unit.

A Tourist Zones
Located with APSFBR11RAKO0002 are developed tourist areas with room for the development of
alternative forms of tourism.
Settlements
Nea Peramos is the settlement that i®cated within APSFR GR11RAK0002.
Main technical infrastructures
The following arterial roads are located within APSFR GR11RAK0002:
A National Road 2 Krystallopigi (Albanian border)- Vatochori - Pisoderi - Florina - Edessa, Giannitsa
- Nea Chalkidona Thessaloniki- Lagkadikia- Amphipolis - Kavala- Toxotes- Xanthi- Porto Lagos

- Komotini - Mesi - Alexandroupoli - Ferres, Ardanio- Evros bridge, the part from the Eleftheres
Baths to Nea Karvali.

Also located in the area is the dam in Eleftheres, Kavala which is in the design phase; it is an irrigation

dam in the area of Eleftheres for the collection of surface runoffs from adjacent torrents.

In the greater area of APSFR GR11RAKO0002 there is the central port of Kavala (passenger port

Ol bI 60611106 0AOIT106gqh OEA Aii i AOAEAIT bHi OO OOEEI ED
Peramos, which is the only one that is located within the APSERastal limits.

Finally, a WWTP (Nea Peramos) is located within the limits of the APSFR.
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The low-lying area of the upper Strymonas river basin and lovlying area of the Aggitis river basin are
the largest in the water district spanning across 2,663.72 kIt is made up of the lowlying area of the
Strymonas river basin and the lakeside zone of Kerkini, the lolying area of the Aggitis river basin,
including the Philippi marshlands and the Pigadouli, Platanorema and Marmara streams. The two
asymmetric Seres and Drama river basin with the Strymonas and Agagitis rivers that flow therein are
the main basins of this area, while the Pigadouli, Platanorema and Marmara streams flow into the
elongated basin to the south of Mount Paggeo.

The Strymonas River basin (GR1106) is the transboundary river basin between Greece, Bulgaria and
FYROM. It has a total area of 17,024 Rrof which 11,035 kn? (64%) is located north of Rupel Gorge (or
Rupel Pass), on Bulgarian (8,670 kthand FYROM (2,365 k@) land. The remaining 5,989 kra (36%)

are located in Greece.
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Morphological characteristics

According to the altitude distribution for the specific area, 89.28% of the terrain isharacterised as flat
and 10% as semimountainous, whereas based on the inclinations of the terrain, 78.29% is
characterised as flat (< 5% inclinations).

Main geological characteristics

A large area of the zone is covered by Quaternary deposits covering the entire surface of the flatlands
up to the feet of the mountains where they meet the crystalline rocks. The Quaternary deposits comprise
of ridge cones and lateral ridges that developtahe base of mountain massifs. In some areas lacustrine
deposits are encountered. In the Drama ares, lacustrine deposits are found in the Phillipos basin.
Marmara basin is located at the southwestern boundaries of the zone and the area is covered by
Quaternary terrestrial deposits. In the central part of the zone, the Quaternary deposits are covered by
Neogene sediments which appear at the basin margins. The Neogene sedimentation in the southeastern
boundaries of the Serres basin are developed on top ofamnsformed rocks. Their lower parts comprise

of terrestrial and lacustrine deposits, while the upper parts of are covered by fluvidhcustrine deposits
and subsalt phase sediments on top of these. Overlying this sedimentation are greenigrey
conglomerates with sandy clays followed by the beds of Terpni. At the northeaster margins of the Serres
basin, alternating above the Neogene fluvidhcustrine deposits are marly and travertine limestones and
marine sediments , whereas in the Drama area, Neogene fations are mainly found on the western
margin of the basin.

Presentation of watercourses that feed the area

To the south of the zone, east of the estuary of Strymonas and southwest of Mount Paggeo are the
Pigadouli and Platanorema streams which runs for 11.6km and 5.9km, respectively. Marmara river
(29.2 km) runs in the elongated valley Pieria Basin between Mount Paggeo and Mount Symvolo. They
all run off into Strymoniko Gulf (Orfanos Gulf).

Strymonas river enters from Bulgaria, west of Promahonas village, via the Rupel Pass. At this point, the
river loses it force and is divided into two main branches. The western branch enters Lake Kerkini and
overflows on its southern side, near the villagef Lithotopos; it then flows southeast to the point where

it joins the eastern largest branch to form a single riverbed. At this point and for a 50 km stretch until
its confluence with Aggitis river, the Strymonas river bed is artificial, made up of emb&ments and
irrigation ditches.

Strymonas river joins Aggitis river which stems from the slopes of Mt Falakro, five kilometres before its
estuaries. This was once the location of the now dried out Lake Achinos. Finally, Strymonas river passes
between the Mounts Kerdylion and Paggeo andofvs into the Strymonikos Gulf, east of the village of
Nea Kerdylia forming a small delta. In Greece, the main tributaries that feed Strymonas river include
Boutkovas (flows through the first part of the Poroi valley), Ezovitis or Ezovitis or Exavis (origates
from Kerdylion), Kopatsinos (originates from Vertiskos), Xiropotamos (originates from Montenegro),
Kastrinos or Kastrolakkas (originates from the northeastern heights of Kerdylion, west of Kastri).

Other torrents that erode the mountains that surround the Serres flatlands and transport alluvium in
the Serres flatlands include Krousovitis (Achladochoritis) (from Mount Agkistro, passes through
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Sidirokastro and pours into Aspropotamos. It used to pour into Strymonas river and into Lake Achinos

at one time) and Kerkiniti/ Ammoudopotamos (from the neck of Kastanoussa, it travels 25km and pours

into Lake Kerkini).

The hydrographic network of the Drama flatlands was mainly created from its surrounding springs. A

number of ditches run from WE in the flatlands, the main ones being Doxato, Kalampaka, Nerofraktis,
Vatochori, Voiranis and Philippi.

| CCEOEO OEOAO AAAT T AO OEA OAAEPEAT O 1T &£ OEA AAOET ¢
between Mounts Paggeo and Menoikio, where it then joins Strymonas river and becomes its tributary.

633 ! 1 OEOI i CATEA #EAOAAOAOEOOEAO
Land use

Prevailing within the APSFR are dense crops (33.22%) followed by wheat crops (30.02%), wide linear
crops (11.65%), impermeable surfaces and water surfaces (6.21%), tree groves and tree farms (5.14%),
grasslands (3.16%), forests with >75% tree cover (2.64%)denselyconstructed urban areas (>40%
impermeable surfaces) (2.43%), bare land (1.97%), forests with 250% tree cover (1.60%), forests
with 50 - 75% tree cover (1.52%) and sparsely constructed villages and settlements (<40%
impermeable surfaces) (0.43%)

Economic activities
A Rural Areas

Located within the limits of APSFR GR11RAKO0003 are sparse rural areas with greenhouses and crops
that extend across an area of 0.60 and 1,807.54 Rmespectively. In addition, the rural areas with rice
crops extending across 17.38 kihave been concentrated close to the Mitrousi, Koumaria and Kala
Dendra settlements.

A Livestock Facilities
3,092 livestock facilities is located within the limits of the APSFR GR11RAKO0003
A Industrial Zone/Industrial Parks
Four (4) Industrial Zones/Industrial Parks are located within APSFR GR11RAKO0003, namely the

Industrial Zone of Serres, the Industrial Zone of Drama, the Industrial Park of Prosotsani and an area
that is intended for the Industrial Park of Serres, which haget to be completed.

The Industrial Zone (VIPE) of Serres, which has a total area of 1.24%ns located at the administrative
limits of the Local Communities of Christos and Lefkona of the Municipality of Serres which belongs to
the Regional Unit of Serres, at a distance of 8 km NW of the city of Serres facing the Sei®&dirokastro
road (Thessaloniki - Serres- Promahonas vertical artery of the Egnatia Motorway).

The Industrial Zone of Drama is located within the administrative limits of the Municipality of Drama,
4km west of the city of Drama. The delineated area of the Industrial Zone of Drama extends across 2.26
kmz2,

The Industrial Park of Prosotsani is located 1.5 km east of Prosotsani and has a total area of about 0.36
kmz2,

The Industrial Park Of Serres is situated on the SerrefNeochori arterial road. The New General Zoning
O1T AT j!'$!' dcpeuwiEt p| OEA - O1T EAEPAI 51 EO 1T £ 3A00A0 1
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expansion of the established BIOPA of Serres to a municipal area of 0.1012kinus the park has a total
area of 0.223 ki (0.122 km? for established Industrial Parks and 0.101 krafor the extension).

A Industrial Plants

With respect to industrial plants located within the limits of APSFR GR11RAKO0003, twenrtyne (29)
such industrial plants are located. Of these:

- Five (5) industries and facilities fall under the provisions of the IPPC Directive (of which two are
currently not in operation),

- One (1) industry falls under the provisions of the SEVESO Directive and
- one (1) falls under the provisions of both Directives.
- Twenty-two (22) fall under the provisions of Directive 91/271/EC.
A Airports
The Amygdaleonas military airport which belongs to the Municipality of Kavala of the Kavala Regional
Unit is also located within APSFR GR11RAKO0003.
A Boreholes
Two hundred forty-two (242) boreholes are located within APSFR GR11RAK0003. Of these, forty (40)
belong to the Municipality of Visaltia, thirty-eight (38) to the Municipality of Emmanouil Pappas, thirty
five (35) to the Serres Municipal Water Supply and Se&rage Company, thirtytwo (32) to the Kerkini
Municipal Water Supply and Sewerage Company (Municipality of Sintiki), twendive (25) to the
Municipality of Emmanouil Pappas, twentythree (23) to the Kavala Municipal Water Supply and
Sewerage Company, efjeen (18) to the Municipality of Nea Zichni, ten (10) to the Municipality of
Amphipolis, eight (8) to the Paggeo Municipal Water Supply and Sewerage Company, seven (7) to the
Municipality of Prosotsani, four (4) to the Municipality of Paranesti and two (Rto the Municipality of
Doxato.
A Educational Institutions
Five hundred and fifty (550) educational Institutions are located within APSFR GR11RAKO0003, of which:
One hundred seventytwo (172) belong to the Drama Regional Unit, fortsfive (45) to the Kavala
Regional Unit and three hundred thirtythree (333) to the Srres Regional Unit.
A Sports facilities
There are one hundred sixtyfour (164) sports facilities within APSFR GR11RAKO0003, the majority of
which are located within the Serres Regional Unit (55% of the total number) and 77% of the total sports
facilities are soccer fields.
A Areas of cultural heritage
The following areas of cultural heritage are located within APSFR GR11RAKO0003; however, none of
these has been characterised as being of international importance (UNESCO):
- Five (5) archaeological sites
- Eight (8) ancient monuments
- Four (4) monuments
- Three (3) museums

- Seven (7) recent monuments
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- One (1) ancient monument/archaeological site

- One (1) Historically Preserved Monument

- Two (2) Historically Preserved Monuments & Works of Art
- One (1) Historical Site and Newonument

- One (1) Ecclesiastical Artifact Museum of the Holy Metropolis of Serres and Nigriti, one (1) cave
in the Aggitis Springs and Paleochristianic Amphipolis

A Civil protection facilities
The following civil protection facilities are located within APSFR GR11RAKO0003:
- Two (2) Police Directorates
- Nine (9) Police Stations
- Three (3) Firefighting Departments
- One (1) Fire Brigade and
- One (1) Border Guarding Department
A Health facilities
The following health facilities are located within APSFIER11RAKO0003:
- Sixty-one (61) Regional Clinics
- Eight (8) Health Centres
- Two (2) General Hospitals
- One (1) Chronic Disease Management Clinic
- One (1) MedicalSocial Centre and
- Three (3) Primary Healthcare Units (PEDY)
A Tourist Zones

Located with APSFR GR11RAKO0002, are developing tourist areas with room for the development of
alternative forms of tourism.

A PPC substations
Located within the APSFR that is defined by the lodying area of the Strymonas river basin and lakeside
zone of Lake Kerkini, lowlying area of the Aggitis River, including the Philippi Marshlands and
Pigadouli, Platanorema and Marmara streams, are a totaf four (4) PPC substations.
Settlements
55 settlements are located within APSFR GR11RAKO0003: Ampelakia, Simon, Mikrochorio, Dato, Ano
Symvoli, Ofrynio Beach, Kato Mitrousi, Variko, Strymonochori, Megalochori, Gonimo, Kimisis,
Pontismeno, Kokkinogenia, Irakleia, Chrysohorafa, Valtero, DasochorioPrama, Choristi,
Megalokambos, Lefkes, Kala Dendra, Koudounia, Doxato, Serres, Ftelia, Mitrousi, Chryso, Mavrolefki,
Neochori, Nerofraktis, Strymoniko, Kryoneri, Symvoli, Kato Kamila, Konstantinato, Skoutari, Koumaria,
Adelfiko, Zygos, Kouvouklia, Aggistbtation, Mesorrachi, Agia Eleni, Vamvakoussa, Valtotopi, Peponia,
Polystylo, Dimitra, Amygdaleonas, Terpni, Myrkinos, Mavrothalassa and Tragilos.
Main technical infrastructures

The following arterial roads are located within APSFR GR11RAKO0003:
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A Egnatia Motorway A2 (Igoumenitsa Kipi, Evros, the section from Amphipolis to Nea Karvali).

A National Road 2Krystallopigi (Albanian border) - Vatochori - Pisoderi - Florina - Edessa, Giannitsa
- Nea Chalkidona Thessaloniki- Lagkadikia- Amphipolis - Kavala- Toxotes- Xanthi - Porto Lagos
- Komotini - Mesi - Alexandroupoli - Ferres - Ardanio - Evros bridge, he section from Amphipolis
to Kavala.

A National Road 12 (Thessaloniki- Serres - Mesorrachi - Drama - Kavala, the section from the
northwestern region of Lachana to Kavala.

A National Road 63 (Serres Sidirokastro - Promahonas, the section from Serres to the area of Neo
Petritsio).

Moreover, the ThessalonikiOrmenio rail line runs through the district. The rail line enters from the west

in the area of Kastanoussa of the Regional Unit of Kilkis and continues east to Rodopoli and then towards
Livadia Kerkini, Mandraki, Vyronia and NedPetritsio. In the area of Neo Petritsio it branches off with
one branch going towards Promahonas and other heading south towards Strymonas, Sidirokastro,
Skotoussa, then southeast to Serres, Gazoro, and finally northeast towards Lefkothea, Fotolivo, Drama,
Nikiforo and Platania where it exits the Eastern Macedonian WD.

There are two dams, of which:

A One (1) large embankment dam at Lithotopos (Lake Kerkini), which was constructed in 1982 for
irrigation purposes and has a height ofi1 m.

A One (1) small dam at Ag. Konstantinou and Elenis on the Aggitis River (Municipal Community of
Megalokambos)

In the greater area of APSFR GR11RAKO0003 is the port of Amphipolis (Serres port) of the Municipal Unit
of Amphipolis, Municipality of Amphipolis, Regional Unit of Serres.

Finally, within the limits of APSFR GR11RAKO0004 there are eight operating Waste Water Treatment
Plants (WWTP) (in Drama, Philippi (or Dato), Eleftheroupoli, and Serres) and five inactive WWTP (in
Doxato, Prosotsani, Nigrita, Nea Zichni, and Kato Nevrokogihd ten restored sanitary landfills (at the

pi OEOGEI T O O3AOOESdR O- AOOI OEAI AOOA pbé | 60AETI ©6Qdh
, ACEAAA6h O40AIT Eoh O6AlI OAoh O!i PAIl EA6QS8
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The low-lying area of upper reaches of the Strymonas River spans 31.19%nt is the northernmost area
of the Eastern Macedonian Water District. It is restricted in the north by the Bulgarian border in the area
of Promahonas; it partially follows the Tripolitsa stream bed (Agkistro) which belongs to Bulgaria in the
ENEWNW direction and runs off into Strymonas at the northwestern limits of the area.

642 .. AOOOAI #EAOAAOAOEOOEAO

Morphological characteristics
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According to the altitude distribution for the specific area, 40% of the terrain is characterised as flat and
60% as semimountainous, whereas based on the inclinations of therrain, it is characterised as hilly
(38.42%) and wavy (35.61%).

Main geological characteristics

The zone comprises of Quaternary and Neogene deposits; Holocene deposits can be found in the
northern margin of this zone and in the torrent beds including the ridge cones and alluvial fans. Although
Holocene deposits can be seen to a great extent, thedast part of the zone is mainly covered by
Neogene fluviatlacustrine sediments.

Presentation of watercourses that flow into the area
The hydrographic network within the zone includes the parallel running Agkistro and Rematia streams.

The northern ends of the Mount Agkistro, which is the southern boundary of the area, run off via
Achladochoritis (outside the zone), Rematia and Agkistro streams to the north to Bistritsa (Agkistro)
river in Bulgaria and then as a tributary it runs off tothe northwest of the zone to the trans boundary
Strymonas river.

643 ! 1 OEOI I CATEA #EAOAAOAOEOOEAO
Land use

Prevailing within the APSFR are forests with >75% tree cover (51.00%) followed by wheat crops
(23.11%), dense crops (9.05%), forests with 5/5% tree cover (4.94%), impermeable surfaces and
water surfaces (3.77%), areas of bare land (3.26%), forests wittb250% tree cover (2.24%), grasslands

(1.31%), denselyconstructed urban areas (>40% impermeable surfaces) (0.82%), wide linear crops
(0.32%) and sparsely constructed villages and settlements (<40% impermeable surfaces) (0.17%).

Economic activities
A Rural Areas

Located within the limits of APSFR GR11RAK0004 are sparse rural areas with crops that extend across
an area of 9.08 kra.

A Livestock Facilities

Within the river basin of the watercourses that run off into APSFR GR11RAKO0004 are fodix (46)
livestock facilities.

A Tourist Zones

Located with APSFRGR11RAKO0004 are developing tourist areas with room for the development of
alternative forms of tourism.

A Boreholes

One (1) borehole belonging to the Kerkini Municipal Water Supply and Sewerage Company
(Municipality of Sintiki) is located in APSFR GR11RAKO0004 and can be found at Agkistro in Serres.

A Civil protection facilities

Located within APSFR GR11RAK0004 and in particular the Municipal Unit of Promahonas of the
Municipality of Sintiki of the Regional Unit of Serres are:

- One (1) Rail Border Control Point (Promahonas Passport Control)
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- One (1) Border Guarding Department
- One (1) Police Station.
A Health facilities

Located within APSFR GR11RAK0004 are two (2) Regional Clinics, namely of Promahonas and Agkistro
in the Regional Unit of Serres.

Main technical infrastructures

Within APSFR GR11RAKO0004, the main road network comprises of a section of National Road 63 Serres
- Sidirokastro - Promahonas, from the area of Neo Petritsio to Promahonas and the Bulgarian borders.

A section of the Thessaloniki Serres- Promahonas rail line is also located, which run parallel to the
Serres- Promahonas National Road from Neo Petritsio until the border. Finally, located within the limits
of APSFR GR11RAK0004 are two restored saniydandfills (at the positionsO2 AT A6 AT A O+ADIT 1
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The area of the closed Ohiro basin is characterised as a plateau/basin (average elevation of 560 m above
sea level), which is surrounded by Mounts Tragilos (north), Falakro (south), Egnatia, western Rhodope
massif (east), Vrontou (west), etc. This morpholgy results in the endorheic nature of the Ohiro basin,
while it consists of two subareas, namely NevrokopiOhiro and Lefkogia. The entire area spans 86.99
kmz. The elevation difference between the plateau and the highest peak of the Mount Falakro is about
1,800m. To the southeast of Lefkogia village is an artificial lake bearing the same name spanning 1.2 km
which was formed with the construction of a dam in order to retain the Mylorema waters to meet the
irrigation needs of the surrounding cultivated area.

The artificial lake of Lefkogia is located in the river basin and at an 8 kilometre distance from Kato
Nevrokopi. The lake was formed with the construction of a dam (1994) in order to retain the waters of
Mylorema and Kryoneri stream to meet the irrigationneeds of the surrounding cultivated area. This is
an earth dam with internal clay core with a reservoir volume equivalent to 12,990,000 #rand reservoir
area of 1.19 km. Its spillway has a capacity of 580 r&/'s (source: Register of Greek Large Dams, GGLD
2013).

Lefkogia lake and other water bodies that end up or start from the lake, to not run through locations or
areas with an emphasis on historic floods or from flood risk zones, therefore the lake wast simulated
in this phase of the study.

652 . AOOOAl #EAOAAOAOEOOEAO

Morphological characteristics

According to the altitude distribution for the specific area, 81.23% of the terrain is characterised as
semi-mountainous and 18.62% as mountainous, whereas based on the inclinations of the terrain, the
majority of the area, 77.51%, is characterised as fl& 5% inclinations).

Main geological characteristics
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The zone comprises mainly of Quaternary sediments which cover the crystalline rocks which, from a
AT OAAET EAO PAOOPAAOGEOAKh AATT1Tc¢c O OEA 2ET Ai-PA
lacustrine deposits are found in the torrent beds; whildateral ridges and ridge cones of the Pleistocene
period mainly appear in the eastern margins of the basin. Granite boulders appear scattered. On the
contrary, Pleistocene fine to mediurgrained sand with whitish-grey to brownish red clay is found on
the northern and western margin of the basin. Crystalline rocks are built from higigrade metamorphic
rocks of the Paleozoic age. Based on the mineralogy and stratigraphy, the metamorphic rocks are
divided into three levels upper, mid, and lower. The upper leveof the metamorphic rocks in mainly
found in the northern part of the zone, the mid level in primarily found in the eastern part of the zone
and the lower level can be found in the western part of the zone.

Presentation of watercourses that feed the area

The Ohiro endorheic basin constitutes the plateau of Nevrokopi (Vathitopos, Lefkogia, Kéevrokopi)
and is a karstic depression, which is presented as being hydrographically isolated in relation to the
Drama basin. Surface water gathers in the area where there are sinkholes (Ohiro area) and are
channelled to the underground karst system. The pst important are the Nevrokopi torrent
(contributed to it by the Banas and Mylorema streams) which drains the area of Lefkogia
Chrysokefalos, the Vathitopos torrent, which drains the area of Vathitopos Katafytos, while the
southernmost area of the zoe is drained by the Karvounorema or Vrontou torrent (drains the
homonymous area) and Makropotamos (upstream of Mikrorema). In the Nevrokopi basin, the
hydrographic network concentrates towards the basin, with dendritietype streams and torrents on its
periphery, the main streams being Vathitopos (northwest), Makripotamos (southwest), Vourkorema
(southeast). In the Lefkogia basin the dendritigype streams are Agiorrema, Orion (north), Sidironero,
Mega Rema, and Stalinitsa (west). Mylorema runs through themze in a NESW downstream direction
of the dam and passes through the morphological stenosis of Kato Nevrokopi.
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Land use

Prevailing withing the APSFR are wide linear crops (43.03%) followed by wheat crops (23.43%), dense
crops (12.19%), forests with >75% tree cover (6.14%), forests with 5/5% tree cover (3.75%),
densely-constructed urban areas (2.99%), grasslands (2.75%)mipermeable surfaces and water
surfaces (2.19%), bare land (1.43%), forests with 250% tree cover (1.32%), villages and settlements
(<40% impermeable surfaces) (0.49%) and tree groves or tree farms (0.28%).

Economic activities
A Rural Areas

Located within the limits of APSFR GR11RAKO0005 are sparse rural areas with greenhouses and crops
that extend across an area of 0.022 and 52.96 Rm

A Livestock Facilities
Sixty-nine (69) livestock facilities are located within the limits of the APSFR GR11RAKO0005.
A Boreholes

Located within APSFR GR11RAKOQ0O005 are three (3) boreholes which belong to the Municipality of Kato
Nevrokopi; of these two (2) can be found in the area of Kato Nevrokopi and one (1) in the area of Ohiro.

A Educational Institutions

Located in APSFR GR11RAKO0005 are fourteen (14) educational institutions all of which can be found
within the Municipality of Kato Nevrokopi of the Regional Unit of Drama.

A Sports Facilities

Located in APSFR GR11RAKO0005 are five (5) sports facilities all of which can be found within the
Municipality of Kato Nevrokopi of the Regional Unit of Drama.

A Civil protection facilities

Located within APSFR GR11RAKO0005 and in particular the Municipal Unit of Promahonas of the
Municipality of Sintiki of the Regional Unit of Serres are:

- One (1) Border Guarding Department in the Regional Unit of Kato Nevrokopi,
- One (1) Fire Brigade in the Regional Unit of Kato Nevrokopi, and

- One (1) passport control department in the Local Community of Exochi in the Municipality of
Kato Nevrokopi.

A Health facilities
Located within APSFR GR11RAKO0O005 are:

- Two (2) Regional Clinics in the Local Communities of Perithorio and Lefkogia, Regional Unit of
Kato Nevrokopi, and

- One (1) Health Centre in the Regional Unit of Kato Nevrokopi.
A Tourist Zones

Located with APSFRGR11RAKO0002 are developed tourist areas with room for the development of
alternative forms of tourism.
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Settlements

Kato Nevrokopi is the settlement that is located within APSFR GR11RAKO0005.

Main technical infrastructures

Situated within the APSFR is a small section of the National Road 57 (Drarkato Nevrokopi- Bulgarian

border) from the Graniti settlement to the Bulgarian border.

Also identified is one (1) large clayA T OA AT AAT Ei AT O AAI OOAA £ O EOOEC
(Municipal Community of Lefkogia, Municipality of Kato Nevrokopi, Regional Unit of Drama) which was
constructed in 1994. The dam is fed by the waterdiing from the Mylorema and Kryoneri torrents. The

dam is situated within the northeastern limits of APSFR, to the eastern limits of the GR1106FL00311
basin.

Finally, there is an inactive Waste Water Treatment Plant within the APSFR (Kato Nevrokopi WWTP)

- « pyw®t p



HELLENIC REPUBLIC . . . .
. » . Flood Risk Management Plan for the Eastern Macedonian River Basin District
Hellenic Ministry of the Environment and (GR11)

Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

7 &,11%$ (!:12%$ -103

74 &l ii A (AUAOA -AD DPOADPAOAOGEIT [ AOEI,
711 3 AAT AOET O O1 AAO AT 1 OEAAOAOQEI I

Watercourses

The watercourses (rivers, streams, torrents) and the hydrologic 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 terrain model provided by the National
Cadastre and Mapping Agency S.A., with a 5mx5m resolution (elevation accuracy: 1.0 m). The following
were computed for all river basins: Their morphological characteristics, thei geological and
hydrogeological conditions, 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
. #-180 1T OOEIT-20BY).01 O j ¢mmy

Based on the technical requirements of the study, the minimum area of the river basin, below which no
hydraulic simulation was required, is 10 kn#, 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 Strymonas river,
downstream of Kerkini 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

et Time Rainfall
Flooding Scenario period (T, in S Flood Hydrograph Scenario name
distribution curve
years)
High exceedance Most
9 . 50 Alternate blocks Moderate probable Mean Sch0avg
probability values
Medium exceedance Most
- 100 Alternate blocks Moderate probable Mean Sc100avg
probability values
Low exceedance Unfavourable Most
o 1,000 . Mean probable Mean Sc1000avg
probability scenario values
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Table 7.2: Scenarios under consideration for Strymonas River

Recovery . : .
. : ) . Time Rainfall Manning .
Flooding Scenario Period (T, in S Flood graph o Scenario name
distribution curve coefficients
years)
High exceedance Most Most probable
iy 50 Alternate blocks Moderate probable Mean Sch0avg
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 excggdance 50 Alternate blocks | confidence Unfavourable Unfavourable to the most Sc50lower
probability -y values
limit probable values
Average exceedance Most Most probable
. 100 Alternate blocks Moderate probable Mean Sc100avg
probability values
values
Average exceedance Lower Favourable "50% in relation
g e 100 Alternate blocks | confidence Favourable to the most Sc100upper
probability - values
limit probable values
. Upper +50% in relation
Medium ex(?_eedance 100 Alternate blocks | confidence Unfavourable Unfavourable to the most Sc100lower
probability L values
limit probable values
Most
Low exce_e_dance 1,000 Unfavourgble Moderate probable Mean Most probable Sc1 000avg
probability scenario values
values
Low exceedance Unfavourable Lower Favourable -50% in relation
robabilit 1,000 scenario confidence values Favourable to the most Sc1000upper
P y limit probable values
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Low exceedance
probability

1,000

Unfavourable
scenario

Upper
confidence
limit

Unfavourable
values

Unfavourable

+50% in relation
to the most
probable values

Sc1 000lower
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Lakes

The hydrologic basins that feed the lakes which are located in the APSFR region were identified
and theflood hydrographs of the drainage basins were computed. The §0QL00- and 1,000 year return
period scenarios were considered.

Coastal waters

"AOAA E1T OEA AAOGA 1T £ OEA OOOAIT EIETAOU &I ITT A OEOE
possible sea level rise for assessing their hazard" the coastal areas of Water District do not present a
hazard (see chapter 5.4).

712 &I T T A $EOAEAOCAO
Flood Curve Construction

Initially, data were collected, analyzed 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 followingsteps 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, over 15 years for EMY, while the time
series of the PPC largely fluctuated from 10 years to over 50 years, and the length of time series for
YPAAT started at 5 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, 30 min, 1h, 2h,
3h, 6h, 12h, 24h, 48h. The time series were process€dOET ¢ OEA O( UAOI CTT i 116
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 AAOGAA 11 OEA ' %6

Al PEOEAAI AEOOOEAOOET 1T Q8 2 Adisdestion offinabsarhpies A0 j AAO
A Analysis of statistical characteristics of the final samples (statistical figures).

The mathematical expression that was used for the rainfall curve was:
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A(T" —UJ]-

i(d.T)=——
D (1+d/8)

where:

d duration of rainfall

{  return period

I  Generalized Extreme Value (GEV) distribution shape parameter
[ h Generalized Extreme Value (GEV) distribution parameters

1> generalized extreme value (GEV) distribution scale parameter

¢ > generalized extreme valu§GEV) distribution location parameter

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

Table 7.3: Final parameter values of rainfall curve points at the rain gauge stations of the
Eastern Macedonian Water District.

I TN Y A S AR S

1 EXOCHI 0.082 0.708 0.040 | 0.911 § 1,305.75
2 GRANITIS G 0.082 0.708 0.040 | 0.895 | 1,288.13
3 | OHIRO G 0.082 0.708 0.040 | 0.907 | 987.03
4 PANORAMA G 0.082 0.708 0.040 | 0,830 | 916.53
5 MIKROPOLIS G 0.082 0.708 0.040 | 0.894 | 1,194.13
6 | OREINI SERRON G 0.082 0.708 0.040 | 0.832 | 583.11
7 PROSOTSANI G 0.082 0.708 0.040 | 0.850 | 891.56
8 LEFKOGEIA G 0.082 0.708 0.040 | 0.912  1,108.94
9 KATO NEVROKOPI G 0.082 0.708 0.040 | 0.881 | 985.56
10 | PERITHORIO G 0.082 0.708 0.040 | 0.851 | 881.27
11 | KATAFYTO GG 0.082 0.708 0.093 | 0.714 | 277.33
12 | ANO VRONTOU GG 0.082 0.708 0.093 | 0.722 | 404.94
13 | AHLADOCHORI YPEKA GG 0.082 0.708 0.093 | 0.683 | 298.81
14 | SIDIROKASTRO GG 0.082 0.708 0.093 | 0.668 | 267.23
15 | ANO POROIA GG 0.082 0.708 0.093 | 0.663 | 342.40
16 | KERKINI DAM GG 0.082 0.708 0.093 | 0.748 | 334.19
17 | NEW SERRES WORKSITE GG 0.082 0.708 0.093 | 0.741 | 307.66
18 | SERRES GG 0.082 0.708 0.093 | 0.705 | 315.24
19 | NIGRITA GG 0.082 0.708 0.093 | 0.743 | 377.15
20 | AIDONOCHORIO GG 0.082 0.708 0.093 | 0.702 | 436.53
21 | ELEFTHEROUPOLI GG 0.082 0.708 0.093 | 0.732 | 467.49
22 | KAVALA GG 0.082 0.708 0.093 | 0.757 | 434.64
23 | LEIVADERO GGG 0.082 0.708 0.151 | 0.509 | 298.04
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I TN Y S AV S

24 | MAKRYPLAGI 0.082 0.708 0.151 | 0.562 | 234.23
25 | NIKIFOROS 0.082 0.708 0.151 | 0.305 | 131.90
26 | DRAMA EMY 0.082 0.708 0.151 | 0431 | 169.25
27 | DRAMA YPEKA 0.082 0.708 0.151 | 0.544 | 177.03
28 | SYMVOLI 0.082 0.708 0.151 | 0.464 | 234.62
29 | CHORISTI 0.082 0.708 0.151 | 0.429 | 209.72

30 | ALISTRATIS
31 | NEA ZICHNI
32 | KALAMPAKI
33 | PLATANIA

0.082 0.708 0.151 | 0.505 | 220.22
0.082 0.708 0.151 | 0.616 | 218.28
0.082 0.708 0.151 | 0.580 | 267.30
0.082 0.708 0.151 | 0.695 | 320.22

OO oo o 6 6 6 6
OO0 0000 oo
OO 60666 6 6 @

The following figure shows the rain gauges and rain recording stations that were used to produce the
rainfall curves for the Eastern Macedonian 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, 10Gand 1,000 return period, the confidence
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 for 50, 100 an#l,000 year return periods.

Preparation of flood hydrographs

A mathematical rainfall runoff model was planned and resolved. The HEEIMS software was used for
the hydrological simulation. 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 was calculated for 50, 100 and 1,000
return periods, choosing the storm duration (12 hours, 2%ours, 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 the worst 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 distributimmaps are drawn up at Water
District level and then a weighted CN number is calculated for each sbhsin.

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 (20@009 period)

and the land cover was classified into 12 categories according 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.
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Table 7.4: Correspondence of land cover categories and soil type using CN; ¢

Hydrologic soail

Land cover category

Impermeable surfaces and water surfaces 100 100 100 100
Bare land 77 86 91 94
Wide linear crops 62-66 | 71-74 | 78-80 | 81-82
Wheat crops 63-65 | 75-76 | 83-84 | 87-88
Dense crops 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
Sparsely constructed villages and settlements (<40%

impermeable surfaces) 51 68 [ 84
Denselyconstructed urban areas (>40% impermeable

surfaces) 80 87 91 93

CNNxEEAE ADPDPI EAO O1 AOAOA C Atdiaihagenasihiel wad daldutédisiigd j O
Geographic InformationsSystems. The land use, soil type and drainage basin maps were used.

The thematic land use and soil type levels were initially superimposed and dissected. This gives rise to
subareas (polygons) to which a CiNvalue can be attributed 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
"""" il -#Qq Al AOO ¢) ) -day anfec@deAtrainfAlE OET 1

greater than 38 mm or greater than 53 mm, forvegt OET T ET OEA C ObrxdéridigonsD A AOT 1

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 seasdrrespectively, it was considered tha

- Relatively high CN values arise when the initial moisture conditions are type lll, that is when
the sail is relatively saturated in its initial condition. In these conditions theCN; ccpefficient is
determined as follows:

_ 23*CN,
'71+0.013*CN,
- Relatively 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 theCNgcoefficient
is determined as follows:
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_ 0.42*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.,
1988). In this study, for each sub basin, th®imensionless unit hydrograph (DUH) of the Sail
Conservation Service (SCS) is plotted using the ratio of the using the basic units time to peak and peak
OAOGA jh2#3h . AOQGEIT T Al %I CET AAOET C (ATAATTER (UAOTI
- The calculation of theconcentration time of each sub basin using empirical Giandotti formula
which is believed to be the most accurate of the empirical formula available. In addition, the
concentration time differentiation was calculated based on the return period.

- The baseline flow was estimated for a 5§ear return period based on measurements that were

performed in the context of research projects and was considered to be negligible for 1:0&nd
1000-year periods.

A Flood discharges from Bulgaria

Strymonas river is the transboundary river of the Eastern Macedonian Water District which enters
Greek territory close to the Promahonas region.

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 Strymonas River

+Ecn+EUTrJ'Ep4ED00p

Qp (m3/s) Qp (m3/s) y(erﬁss?p y(en?gjs()?p

Strymonas

808.4 956.5 1,065.8 1,420.3
(Struma)

The information regarding Strymonas river is based on measurements from stations at Strymonas River,
namely at Marino pole and at Pirinska Bistritza River in the Gorno Spanchevo village.

It is worth noting that although detailed information was requested about the flood status of the
Bulgarian part of Strymonas river (e.g., estimated flood hydrographs) only their peaks were provided,
as presented below.

A Results of flood hydrograph
4EA OAOOI OO T &# OEA AITTA EUAOI COAPEO &I O OEA 7A¢
locations of the network, are presented below.
Strymonas River

With respect to the 50year recovery period at the downstream point of Lake Kerkini, the peak
discharges amount to 100 r#/s; the upstream and downstream points of the Belitsa ditch amounts to
268.30 and 1,118.60 r#/'s, respectively; the upstream and downstream point of the confluence with
Aggitis River amounts to 975.70 and 4,022.10 #fs, respectively; and lastly, the peak discharge at the
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estuary of the river amounts to 3,517.00 r#/s. With respect to the 100year recovery period at the
downstream point of Lake Kerkini, the peak discharges amount to 100 ¥s; the upstream and
downstream points of the Belitsaditch amounts to 313.40 and 1,410.60 dis, respectively; the
upstream and downstream point of the confluence with Aggitis River amounts to 1221.20 and 5,174.50
m3/s, respectively; and lastly, the peak discharge at the estuary of the river amounts to 4,574.06/s
With respect to the 1000year recovery period at the downstream point of Lake Kerkini, the peak
discharges amount to 1 500.00 ris; the upstream and downstream points of the Belitsa ditch amounts
to 1073.60 and 4,305.80 r#'s, respectively; the upstream and downstream point of the confluence with
Aggitis River amounts to 3753.90 and 1,4897.50 #fs, respectively; and lastly, the peak discharge at the
estuary of the river amounts to 1,4074.40 r#s.

| CCEOEO 2EOAOGN

With respect to the 50year return period, the discharge peak at the downstream point of the Doxato
Torrent amounts to 3,991.80 nd/s, 3,263.80 n®/s at the downstream point of Proti stream, 3,175.10
m3/s at the downstream point of Meg. Xiropotamo stream, 3,086.50 #s at the downstream of
Tholorema and 3,056.30 /s at the upstream point of the estuary of the river. With respect to the 100
year return period, the discharge peak at the downstream point of the Doxato Torrent amounts to
5,279.60 nt/s, 4,281.70 m3/s at the downstream point of Proti stream, 4,144.80 /s at the
downstream point of Meg. Xiropotamo stream, 4,004.00 #s at the downstream of Tholorema and
3,963.10 n#/s at the upstream point of the estuary of the river. With respect to the 1,00§ear return
period, the discharge peak at the downstream point of the Doxato Torrent amounts to 14,867.6G/8)
12,705.10 n#/s at the downstream point of Proti stream, 11,979.10 /s at the downstream point of
Meg. Xiropotamo stream, 11,324.80 Afs at the downstream of Tholorema and 11,143.60 r#fs at the
upstream point of the estuary of the river.

Belitsa Ditch

With respect to the 5Gyear return period, the discharge peak at the upstream and downstream points
of the Erythropotamo amount to 487.60and 488.80 mn#/s respectively, 442.50 and960.10 n#/s
respectively at the upstream and downstream points of Aghios loannis stream and 953.7G/m at the
upstream point of the estuary of the riverwith respect to the 100year return period, the discharge
peak at the upstream and downstream points of the Erythropotamo amount to 637.00 and 637.7@/%
respectively, 570.70 and 1234.50 n8/s respectively at the upstream and downstream points of Aghios
loannis stream and 1222.80 m#/s at the upstream point of the estuary of the riverWith respect to
the 1,000-year return period, the discharge peak at the upstream and downstream points of the
Erythropotamo amount to 1,546.10 respectively, 1171.70 and 3297.10 n®/s respectively at the
upstream and downstream points of Aghios loannis stream and370.40 n¥/s at the upstream point
of the estuary of the river.
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The flood routing study of the backwater effect at sections of the rivers and streams was carried out
using a pseudetwo -dimensional mathematical model, which took into account embankment failure due
to overflow. In the case of torrents (topography permiting), the evaluation was carried out with simpler

mathematical models in which the flow along the riverbed was simulated with a ondimensional flow,
while on either side of the riverbed a twadimensional simulation 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 backwater effectni two dimensions takes place through the
numerical integration of the equations of motion.

il T )
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Flow Interface CROSs secrion :/
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Channel Depth /
Above Floodplain

" Computed Discharge
Channel Overbank Flow
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Floodplain Depth Above
Channel Bank

Return Fioy, '

to Channel

J

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 Strymonas andgiig rivers based on the DEM provided by the
National Cadastre and Mapping Agency S.A., resolution 1mxlm (vertical accuracy 0.30m). The
topographic infrastructures were supplemented with onsite topographic surveys of crosssections and
engineering works.
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Table 7.6: Manning coefficients per land cover category

Manning Final Manning
coefficient coefficient for
Land cover category
range of the average
variation scenario
Impermeable surfaces and water surfaces 0.01-0.03 0.03
Bare land 0.035-0.10 0.05
Wide linear crops 0.02-0.05 0.04
Wheat crops 0.02-0.17 0.083
Dense crops 0.035-0.10 0.083
Grasslands 0.033-0.10 0033
Tree groves ortree farms 0.07-0.17 0.1
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
i 0,
Sparsely constructed villages and settlements (<40% 0.08-0.15 0.15
impermeable surfaces)
Densely-constructed urban areas (>40% impermeable 0.1-0.2 0.2
surfaces)
River and stream beds (onedimension analysis) 0.04
I EFOAO DPOI AAOGOGET ¢ AT A OOOITEICo OEA AAOAh OEA 11 AA

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

It is worth noting that the modelling and hydraulic simulation was carried out on a total length of rivers,
streams and torrents exceeding 848,000 m. The time required to set up each scenario per river or
torrent section, i.e., the processing and review a@fiput 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 return 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. Flooding are the result of the modeling with data arising from scenarios and flood
hydrographs that were estimated based on mathematal-statistical expressions such as rainfall curves
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and given runoff conditions which are determined by basin morphology and land uses. Precipitation
graphs and the layout of 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

714 &1 11T AO A£OiI i OEOEI ¢ 1 AEA 1 AOGAIO

In the case of lakes, the flood hazard assessment of riparian areas was made based on the flood
hydrographs of the river basins and the detailed calculations of the water balance.

745 )i DAAO i & Al Ei AOA AEAT CA

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 taken

into account in the reviews of the flood hazard maps and the flood risk maps and the flood risk
management plans (FRMPs) during the ® implementation cycle of the Directive.
Inthis1E1 1 Al AT OAOET1T AUAT A T £ $EOAAOEOA ¢mmnxTenTeyh
OEA OEA 11 x AgAAAAAT AA POI AAAEI EOU OAAT AOET sj + Eph
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 Crardglaptation 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 Central Macedonia and Eastern
Macedonia - Thrace, as approved according to Article 43 of Law 4414/2®, will be taken into
consideration during the 1st Review of the Preliminary Flood Risk Assessment and then during thet 1

Review of the Flood Hazard and Flood Risk Maps and the 1st Review of the FRMP.
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A Low-lying area of Asprovalta stream (GR11RAK0001)

The flood area for a 5@year return period, within the APSFR GR11RAKO0001, spans 0.53%iDuring the
modelling, no particular flooding phenomena are observed in the greater Asprovalta and Xirolaki stream
areas for a period of 50 years and the areas with the greatest water depth (> 1 m) are located near the
Nea Vrasha and Asprovalta settlemest

The flood area for the 100year return period, within the APSFR GR11RAKO0001, spans 0.91 %and
larger floods result from the modelling. With respect water depth (>1 m) for T=100 years, the result is
similar to that of T=50 years. Water depths in excess of 1 m are observed close to the Nea Vrasna and
Asprovalta settlements.

With respect to the 1000-year return period, the flood area of APSFR GR11RAKO0001 spans 2,493 km
The scene deteriorates and flooding phenomena appear at both streams. With respect to th@0D-year
return period, areas with water depths in excess of 1 m are observed close to the Nea Vrasna and
Asprovalta settlements.

A The low-lying area of upper Nea Peramos stream(GR11RAK0002)

With respect to the 5Gyear return period, the flood area of APSFR GR11RAK0002 spans 2.2 Kime
flood seems to appear in the flatland sections and reaches the coastal sectielow depths greater than
1m are mainly found along the flow of Vrysi stream upstream of the Nea Peramos settlement.

The flood areafor a 100-year return period, within the APSFR GR11RAKO0002, spans 2.34 %rDuring

the modeling, the situation was similar to that for a 56year return period. As with 50-year return
periods, the areas that are flooded by water depths in excess of 1 m are observed along the entire flow
length of Vrysi stream upstream of Nea Peraos.

With respect to the 1000-year return period, the flood area of APSFR GR11RAKO0002 spans 3.49
km2 and the flood starts from higher elevationsAs with 50-year and 100year return periods, the
areas that are flooded by water depths in excess of 1 m are observed along the entire flow length of Vrysi
stream upstream of Nea Peramos.

A Low-lying area of the Strymonas river basin and lakeside zone of Lake Kerkini, low -lying
area of Aggitis River, including the Philippi Marshlands and Pigadouli and Pigadouli,
Platanorema and Marmara streams (GR11RAK0003)

The 50year return period flood area spans 406.70 ki At the main branch of Strymonas River it is
observed that the flood is restricted within the existing bed and embankments. However, in may cases
the embankments do not suffice and floods appear in the flatlands. The areas around Pigadouli stream
and Platarorema stream do not appear to be affected; similarly, small flood areas are observed on either
side of Marmara streamWith APSFR GR11RAKO0003 and for a@ar return period, areas with a water
depth in excess of 1 m are located along Strymonas River and Aggitis River and on either side of these.
The largest cluster of areas with large flow depths is located close to the settlements of Myrkinos,
Megalokambos, Symvoli and Aggisti Station.
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The flood area for the 108year return period, within the APSFR GR11RAKO0003, spans 462.74 %amd
based on the modelling, similar flooding results arisewith those for the 50-year return period. The
areas around Pigadouli stream and Platanorema stream do not appear to be affected; similarly, small
flood areas are observed on either side of Marmara stream. Also, witbspect to the we have for a 50
year return period, areas with a large flow depth in excess of 1 m occupy a greater area and are located
along Strymonas River and Aggitis River and on either side of these. In this case, the largest cluster of
areas with large flow depths is located close to the settlements of Myrkinos, Megalokambos, Symvoli
and Aggisti Station.

With respect to the 1000-year return period, the flood area of APSFR GR11RAKO0003 spans across
646,855 km? while the flooding worsens. In the areas around Pigadouli stream and Platanorema stream
flooding appears at the coastal section, whereas small flood areas are observed on either side of
Marmara stream. hcreased flow depths (> 1 m) are identified along Strymonas River and Aggitis River
and on either side of these. The largest cluster of areas with large flow depths is located close to the
settlements d Myrkinos, Megalokambos, Symvoli and Aggisti Station.

The streams that flow into Strymonas River are largely regulated and therefore there is no flooding,
except for the downstream part of Belista river which starts from the settlement of Nea Tyroloi and at
the confluence of the streams Ag. loannis, Ag, Gelmgy Eptamyli, Kokkinorema where larger floods
occur. With respect to the lowlying area of Aggitis River, intense flood phenomena are observed in all
return periods due to the run off problems in the area. In parts of the river that have steep slopes, the
flood is limited within the floodplain and does not create problems In the other parts and especially at
the part that flows into Strymonas River, an intense flood is recorded. In the area of the Philippi
marshlands, the cross section of the ditch suffise except for a few areas where flooding occurs.

A Low-lying area of upper reaches of the Strymonas river immediately downstream of the
border (GR11RAKO0004)

The total area that is flood within APSFR GR11RAKO0004, for a-B€ar return period, spans 3.26 kra,
for a 100-year return period it spans 3.30 kn# and finally, for a 1000year return period the flood area
of APSFR GR11RAKO0004 spans 3.384m

The part of Strymonas river that enters the Greek territory until the settlement of Strymonochoyidoes
not present flooding in any return period. The part of the river from the settlement of Strymonochori to
where it flows into Lake Kerkini, presents intense flooding in all return periods with the exception of
the section with the embankments at thenorthern part which restricts the flood. In addition, low depths
of more than 1m can be seen in almost the entire extent of the flood area in all return periods.

A Low-lying area of the closed Ohiro basin (GR11RAKO0005)

The flood area within APSFR GR11RAKO0O005, for a-$8ar return period, spans 15.47 kra, for a 100
year return period it spans 17.75 km and finally, for a 1000year return period the flood area of APSFR
GR11RAKO0005 spans 22.59 kin

Given that Ohiro is a endorheic basin and the water cannot escape, this gives rise to intense floods. For
a 1000-year return period, floodings are observed to an even larger extent. The area of Kato Nevrokopi
was a lake and the collected water is drained through sinkholes, whose drainage ability was inadequate
in order to accept the torrent waters, thus the area upstream of the sinkhes is often flooded by water

For 50- and 100-year return periods, flow depths in excess of 1m are seen along the Vathitopasd
Mylorema streams and at a greater concentration at the southern end of the floodplain. For a 16(€ar
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return period, the areas flooded by water depths in excess of 1 m are located along the entire length of
the flow and on either side of the Vathitopos and Mylorema streams and in the area close to Lake Ohiro.

The following figures show the extent of the floods and the maximum flow depths in the Eastern
Macedonian WD for 56, 100- and 1000-year return periods.
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Figure 7.3: Extent of the floods and the maximum flow depths in the Eastern Macedonian WD

(T=50 years)
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Figure 7.4: Extent of the floods and the maximum flow depths in the Eastern Macedonian WD (T=100 years)
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722 , AEAO

Lake Kerkini

Lake Kerkini was created in 1932, with the construction of a dam at the Lithotopos area, for the purpose
of providing the Serres plains with flood protection, irrigation and river sedimentation retention.

However, over the years, the alluvium of the sedimentation carried by Strymonas River reduced the
available regulatory volume of the lake and consequently its flood role. This led to a new elevation of
the embankments and the construction of a new dam in9B2.

The lake's main water source is Strymonas River, although it is also fed by the Kerkiniti River. Its area
varies between 55 to 70 knd, depending on the height of the water level.

The multi-purpose role of the reservoir (flood relief, irrigation, etc.) creates conflicts in the management
of the individual functions given that in order to meet irrigation needs, the lake requires the maximum
possible water level, whereas flood relieprotection presupposes the provision of lower water levels. At
OEA OAI A OEiIi Ah OEA 1 AEAGO &£O1T AOGEIT AO A 1T AOOOAI
above a certain level in order to ensure the good ecological condition of the area.

To this end, limits have been set within which the level of the lake can fluctuate.

Table 7.7: Characteristics of Lake Kerkini

Details of Lake Kerkini \{oll‘m]e'
= e
Lowest winter level 32 102.21
Highest irrigation level 35.7 343.59
Lowest irrigation level 31.7 86.67

From the water balance estimates that were performed in the past (Kolokytha et al. 2008) it arises that
the water level of the lake can be maintained within the desireliimits both due to the water intakes that
take place and with the gradual release of quantities of water downstream whenever this is deemed
necessary.

When the level exceeds the upper safety level + 36.00 m, then all the floodgates are fully opened
(spillway capacity 3,000 n$#/s) and the excess supply is diverted downstream to Strymonas River. It is
worth noting that when the water level exceeds 36 m, some villages, such as Kerkini, Chrysohorafa,
Limnochori and Megalochori are located below the water surface. When the floodgatare opened,
significant damage is caused to the embankments of the riverbed and the riparian settlements.

The spillway outflow hydrographs were not available nor were the operation rules for the floodgates.
Only the spillway capacity is known, which is equal to 3,000 #s (source: Register of Greek Large Dams,
Greek Committee on Large Dams (GCLD), 2013 and the Dam Safety Regulations, GG series /4420
30.12.2016). With respect to the current needs, outflow hydrographs were plotted, so that the supply is
gradually releasal and so the lake level does not exceed the maximum safety level (+ 36.00 m). In large
floods, it appears that Artificial Lake Kerkini can ensure lagging of the peak runoff rate even for a 1,000
year return period, in the unfavourable scenario, where the inflow is greater than 4,000 its, with a
spillway that is operated continuously.

At the start of the simulation, it is assumed that a flow is steadily released downstream of the dam. To
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estimate this flow, it was assumed that, in the absence of data and measurements, in wet periods, it is
equal to 100 n#/s. This size has been measured downstream of the Lake, during periods of heavy
rainfall, according to data from the study of Dr. G. Sylaios (Laboratory of Ecological Engineering &
Technology, AUTH) entitled "Environmental Problems and Modern Management dle in the marine
environment of Strymonikos Gulf and the estuaries of Strymonas river".

Given that Lake Kerkini is an artificial lake whose main purpose is to protect the lakeside areas from

floods, it is concluded that the operation of the dam and in particular the level of the lake via irrigation

and via controlled outflows downstream, prewents the exceedence of the lake level which would
ultimately lead to flooding of lakeside areas.

(T xAOAOh OEEO 1 AAT O OEAO OEA 1 006A& 1T x 1T £ 1 AOCA NOAIT
leads to the flooding of areas that are lower than the lake, as recorded in the past and as this arises from

the modelling of this study.

723 3 A1 OEOEOEOU Al AT UOEO OAOOI OO AI O AITTAETIC AO
AOAOACA OAAT AOEI

As stated in Chapter 7.1.1 sensitivity analyses were conducted in the main tributary of Strymonas River,

downstream of Kerkini and a total of 9 scenarios were examined (favourable, average and unfavourable

for the 50-, 100- and 1000-year return periods). The comparison of these scenarios follows:

Main tributary of Strymonas River

KP_39+000 to KP 47+000 stream that flows into Strymonas River at KP 46+900

Based on the modelling results, it arises that for the 5@&nd 100-year return periods, no different flood
phenomena occur in the unfavourable and favourable scenario compared to the average scenario. The
flood is restricted within the river bed.

During the 1000-year return period, the flooding worsens in the adverse scenario compared to the
average scenario, as the flood exceeds the limits of the irrigation ditch and floods larger areas of crops
to the north. The flood reaches the settlement of Bsnotopi; however, without affecting it. On the
contrary, the flooding in the favourable scenario for 50and 100-year return periods does not change
because it is restricted within the river bed.

KP 47+000 to KP 60+000

Based on the modelling results, its arises that for a 5@ear return period, the flow appears to be
maintained within the wider floodplains and embankments. Nevertheless, some embankments are
inadequate and floods appear in the flatlands.

In the favourable scenario, the flood stops at the embankment which stretches from the Strymonas river
bed to the settlement of Karperi. There is also an irrigation ditch at the foot of the slope. In the average
scenario, the flood reaches the lovlying areas, whereas in the unfavourable scenario the floods occupy
a larger area; they reach the settlement of Vamvakia to the east, while they are restricted by the
ThessalonikiSerres National Road to the south.

An almost identical picture is depicted for the specific section and the modelling results for a 1.9@ar
return period in the favourable and average scenarios. In the unfavourable scenario, the flooding crosses
the Thessaloniki- Serres National Road andpreads into the downstream crops.
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During the modelling of the 1000year return period, the flood in the favourable scenario is similar with
the previous return periods; whereas in the average and unfavourable scenarios the picture worsens
since significant flooding occurs to a greater extd. Especially in the case of the unfavourable scenario,
the flood spreads into the Vamvakia and Provatas settlements and affects the settlement Anagennisi
only to reach Monokklisia without affecting it.

KP 60+000 to KP 73+000

Based on the modelling results, it arises that in all the return periods the flood is limited within the
floodplain in the favourable scenario.

In the average scenario, for the 5§ear return period, it arises that the flood spreads into the riparian
settlements of Koumaria, Adelfiko, Voriko and Kouvouklia and reaches the settlement of Kato Kamila
without affecting it. A large area of the plain iglso flooded. An almost identical picture is depicted for
the specific section and the modelling results for a 10@ear return period. The picture worsens during
the modeling of the 10008year return period, where significant flooding occurs to a greaterxdent based

on the simulation.

In the unfavourable scenario of the 56year return period, the flood spreads to a larger area of crops,
but does not affect any other settlement. A similar picture appears for the 18gear return period. The
flooding worsens in the 100@year return period where the flood covers an even larger area of crops
and spreads into the settlements of Ano Kamila, Kato Mitrousi, Kato Kamila, Kouvouklia, Aderfiko and
the settlement of Skoutari to a lesser extent.

KP 73+000 to KP 84+500

Based on the modelling results in the unfavourable scenario for a 8@ar return period the flood covers

a larger crop fields and spreads into the settlement of Peponia. The favourable scenario is clearly more
advantageous compared to the unfavourable analverage scenarios given that the flood is restricted to
the river bed for largest part of the examined part. A similar picture is observed for the 18@ear return
period with greater flow depth in each scenario.

The flooding in the favourable scenario for the 1,00§ear return period is identical to the 10Gyear
period; whereas significant flooding over larger areas is presented in the unfavourable scenario. Larger
crop fields are flooded on either side of the exained section, and the flood completely covers the
Peponia and Vamvakoussa settlements.

KP 84+500 to KP_100+000

Based on the modelling results, it arises that even for the 5gear return period there are intense floods

in this part of Strymonas that extend at least 2 km and cover all the flatland areas. In the favourable and
average scenarios, the flooding picturesisimilar; whereas in the unfavourable scenario, the picture is
worse with even more crops fields being flooded. The flood reaches the settlements of Paralimnio and
Pethelino, but without affecting them. A similar picture is observed in all scenarios and iL00-year
return periods with greater flow depths. In the favourable and average scenarios of the 108@ar
return period, the flooding level is almost the same as in the previous periods; whereas in the
unfavorable scenario, it reaches the settlement d?sychiko to the north, up to Lakkos stream to the
south; whereas to the west, the flood covers larger crop fields between Kleftolakko and Lakko.

KP 100+000 to KP 105+000
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Intense flooding is observed at the confluence of Strymonas River, Aggitis River and Tholorema for all
the return periods and all the scenarios.

For the 50-year return period, flooding in the favourable scenario is restricted to the part between the
confluence of the two rivers; whereas for the average and unfavourable scenarios, crop fields are
flooded to a greater extent. Similar flooding with geater flow depths are observed in the 100and 1000-
year return periods in which the flooding effects are intense for the favourable scenario while more crop
fields are flooded in the unfavourable scenario. Flooding reaches the settlement of Myrkinos witlito
affecting it in any of the scenarios.

KP 104+000 to KP 111+000
Intense flooding of a similar extent is observed in all the return periods.

The flood spreads into the crop fields on either side of the part of the river in all scenarios and in all
return periods. Only in the unfavourable scenario for the 100§ear return period does it appear that
the settlement of Myrkinos is affected to smalllegree.

KP 116+000 to KP 122+000

The last part of the Strymonas riverbed after its confluence with Aggitis River until its estuary
(Amphipolis area) shows almost negligible or even negative differences in altitude, which are vulnerable
to flooding. This results in intense flooding in althe return periods and in all the scenarios, which
gradually spans from the favourable scenario to the unfavourable scenario. The favourable scenario
presents a similar picture both the 50 and 100-year return periods; whereas the 1008year return
period worsens at the estuaries resulting in the flooding of the entire coastal area. A similar picture is
presented in the unfavourable scenario for all the return periods.

The coastal sections that are surrounded by the ThessaloniKiavala National Road are flooded,;
however, without affecting the coastal settlements of Nea Kerdylia, Nea Amphipolis, Sykia and Ofrynio
beach.

KP 111+000 to KP 116+000

Based on the modelling results, it arises that in the favourable scenario for all the return periods, the
flood is restricted within the river bed except for some areas where the river bed does not suffice and
the flood spreads into the crop fields. Sligty more intense flooding is observed in the average scenario;
whereas in the unfavourable scenario presents greater flow depth and the flood covers greater crop
fields.

In conclusion, in the part of Strymonas River that is located downstream of Lake Kerkini and up to the
KP 84+500, in the case of the favourable scenario, the flood is restricted within the river bed or by the
embankments; whereas for the average and unfauoable scenarios the flooding worsens in most cases.
At the confluence of Strymonas River with the Aggitis River and at the estuaries of Strymonas River the
flood spreads to the crop fields or to nearby settlements in all the scenarios under consideratidoe to
the small differences in altitude.

73 O0OAOAT OAQCEITT 1T & &I TT A (AUAOA -ADPO
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
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(http://floods.ypeka.gr/index.php/xartes -epikindynotitas/anat -makedonia-grll) and appear in data
frames at a scale of 1:25,000 for all the return periods under consideratioifhis scale was chosen
because in all the scenarios that were examined, the majority of the flood areas were rural and natural
areas, not urban areas. This scale provides sufficient accuracy for the identification of such areas and
provides an overview of he total study area on fewer sheetdll the flood areas within the APSFR of the
Eastern Macedonian Water District are covered by thirty (30) data frames, which follow the data frame
distribution requirements of the HGRS87 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 the mid section of each map (see Figure below).

D4000-457: 0-457;

GR12

5 10-45600)

A4

10-45450)

10-453 00}

GR10 M

A - &

Figure 7.6: Explanation of data frame coding

The coding format is:

wwuwepiw [ [ | Ty
Where:
wwwwwd OEA ET OACAO PAOO T £ OEA NOI OEAT O 1T &£ OEA
divided by 100
LLlLlld OEA ET OACAO b hteréecting®k ofxkeAowedl Bt ddde M te ddtasan@@ E A
divided by 100

yd 4EA ET OACAO PAOO i &# OEA NOI OEAT O 1T &£ OEA AATI

case K=25)
Based on the above, the following coding format arises:
04600 -45000/25

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 guideline standards and the
respective data frame coding. Thus, the title of the final map has the following format:

Code name “—| co_ 1 -mp ¢ |04200-45450/25 HGRS Code

I-u o p y8BI8 p
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Six (6) map series x AOA AOAAOAA &I O AAAE 103&2d /T A £ O AAA
for 2 themes (spatial distribution of maximum flood velocity and spatial distribution of maximum flood

depth).

A total of One hundred sixty -two (162) fluvial flood hazard maps were prepared for the scenarios

that correspond to the 50, 100, and 100Gyear return periods with a high, medium, and low exceedance
probability.

7EOE OAOPAAO OF OEA 1 Abp AAAECOI 61 Ah OEA . #-180 1
selected at a scale of 1:5,000http://gis.ktimanet.griwms/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 resolutia.

Also depicted in the background are:

A The boundaries of the Areas 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, cressctions, upgrades).
Also included in the maps are the flood wave arrival and retention times and points of interest.

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

. >20m

The maximum speed for fluvial floods is represented by an orange scale, in four (4) levels as shown
below:

akrwhe

<1l m/s
1.0z2.0m/s
2.0z5.0m/s
>5.0 m/s

The flood area that corresponds to favourable and unfavourable conditions for the main reaches of
Strymonas River downstream of Kerkini and up to its estuary, is outlined in green for favourable
scenarios (T=50, 100, 1,000 years) and red for unfavourableanarios (T=50, 100, 1,000 years).

P w DN

It is pointed out that the information recorded in the Flood Hazard Maps carry uncertainty that is due
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vegetation, trees, buildings, etc., the probable nature of the maximum rainfall and the assumptions made

to calculate the flood discharge and flood diversiosimulation. Taking into account the analysis of the

digital terrain model used (scale roughly 1: 5000) and the size of the grid used in the hydraulic

simulation (10x10 to 30x30) it is estimated that the information performance scale given on the maps
is less than 1:25000.
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8 &,//%$ 2)3+ -103
81 )1 OO01 ABAOET 1
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, 1 000 years), as presented in the Flood
Hazard Maps of the Eastern Macedonian Water Digtt.

The Flood Risk Mapdased on the spatial distribution of the flood areafrom 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.

It should be noted that both the hazard maps and the risk maps show the potential impact of the floods
on the Greek terrain of Strymonas River and not on Bulgarian terrain.

The maps have been prepared on the Hellenic Geodetic Reference System (HGRS87) and the European
Terrestrial Reference System 1989 (ETRS89) using the Transverse Mercator Projection TMO7 which
applies to all of Greece except Kastelorizo, so that the uploadinf spatial data on the Inspire platform

is possible.

82 01 OAT OEAIT T U AEEAAOAA OOGAOh AATTI 1 E
ET FOAOOOOAODOOAO xEOEET OEA EITTA A
The land uses and economic activities that were identified within the flood 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 periodsthat 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 Magguropean

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 fgreenhouses, 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

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 infrastructures (Waste Water
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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 scal

Settlements of 1250,000 and photeET OAODPOAOAOET T AAO.
orthophotos - 2011 population census data

OPEKEPE 2008 DECLARATIONS and phoifaterpretation based on

Land cover N L. A
OEA . #-180 1 OOEI PET Ol
Rural Land OPEKEPE 2011 LAND PARCEL DECLARATIONS
Livestock farms

OPEKEPE 2010 Livestock Facilities

Industrial plants

YPEKA, SSW, 2013 (River Badiutanagement Plan of the Eastern
Macedonian Water District)

Tourist zones

Map of key spatial tourism organisation guidelines (GG 1138/series
11/2009)

Waste Water Treatment
Plant

SSW/YPAPEN, 2015 (WWTP operation monitoring database) &
YPEKA, SSW, 2013 (River Basin Management Plan of the Easterr
Macedonian Water District)

Solid waste management
projects

YPAPEN, 2015 &

YPEKA, SSW, 2013 (River Basin Management Plan of the Eastert
Macedonian Water District) & YPEN, SSW, 2016 (List of Uncontrolle
WasteDisposal 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 Easterr
Macedonian Water District)

Civil Protection Facilities
(police/fire department)

OPEN GOVERNMENT DATA (geodata.gov.gr/)

Schools/Higher
Education
Institutions/Technical
Education
Institutions/Student
residences

OPEN PUBLIC DAT@eodata.gov.gr/)

Hospitals/Health

OPEN PUBLIC DAT@eodata.gov.gr/)

Centres

4th Healthcare Region of MacedoniaThrace
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Activity Data Origin
Protected Areas of Annex OPEN PUBLIC DAT@eodata.gov.gr/) &
V of Article 19, PD YPEKA, SSW, 2013 (River Basin Management Plan of the Easterr
51/2007 Macedonian Water District)
OPEN PUBLIC DAT@eodata.gov.gr/)- Ministry of Culture, Education
Cultural activities / and Religious Affairs (Odysseus web browser,
Archaeological sites / http://listedmonuments.culture.gr/ ) Z YPEN, Directorate of Town

Areas of cultural heritage| Planning (Regional framework of spatial planning andustainable

AAOGAT T PIi AT O j2&303%$Qq 1T &£ OE
PPC substations PhotoET OAODPOAOAOGET T AAOGAA 11 (¢
Sports Facilities General Secretariat of Sport

Industrial Zones &
Industrial Parks

OPEN PUBLIC DAT@eodata.gov.gr/)- CORINE

821 4EA ZUET C AOAA 1T &£ OPPAO ! OPOT OAI OA OOOAAIT

8.2.1.1 AT A OOAOh AATT1T 1 EA AAOEOEOEAO AT A ET £AO0AOOO

Recorded within the flood zone was the settlement of Nea Vrasna with an indicative potentially affected
population of 2 556 inhabitants, rural areas with crops corresponding to a total area of 0.22 Rrfto the
south of the Nea Vrasna settlement), a 50 m road network, the groundwater body of Asprovalta which
is designated for the abstraction of water intended for human consumption, the protected bathing water
area "Asprovalta- Vrasna" and the Natura 200 site "Lakes Koronia- Volvi, Rentina straits and wide
area". Also, located at a short distance from the flooded zonere the operating Waste Water Treatment
Plant (WWTP) of Asprovalta and a livestock facility with 135 sheep.
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8.2.1.2 , ATA OO0AOGh AATTT I EA AAOEOEOEAO AT A ET £ZOAOGOO
Recorded within the flood zone for a 106year return period was the settlement of Nea Vrasna with an
indicative potentially affected population of 2 556 inhabitants, rural areas with crops corresponding to

a total area of 0.31 kra (mainly to the south of the Nea Vrasna settlement), an &road network, the
groundwater body of Asprovalta which is designated for the abstraction of water intended for human
consumption, the protected bathing water area "Asprovalta Vrasna" and the Natura 2000 site "Lakes

Koronia - Volvi, Rentina straits and wider area". Also, located at a short distance from the flooded zone

were the operating Waste Water Treatment Plant (WWTP) of Asprovalta and a livestock facility with

135 sheep.

8.2.1.3 , ATA OOAOh AATTTIEA AAOEOEOEAO APpARnEREOAODHO
Recorded within the flood zone was the settlement of Nea Vrasna with an indicative potentially affected
population of 2 556 inhabitants, rural areas with crops corresponding to a total area of 0.72 Rrgmainly

to the south of the Nea Vrasna settlement, 1.57 km road networka borehole (Asprovalta, Municipality

of Volvi), the groundwater body of Asprovalta which is designated for the abstraction of water intended

for human consumption, the protected bathing water area "AsprovaltaVrasna" and the Natura2000

site "Lakes Koronia- Volvi, Rentina straits and wider area". Also, located at a short distance from the

flooded zonewere the operating Waste Water Treatment Plant (WWTP) of Asprovalta and two livestock

facilities (at Xerolakki stream and Asprovalta stream).

The table below shows the land uses and economactivities of APSFR GR11RAKO0001 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

RUICIWAGEERS

Livestock Facilities

Liquid waste
management
projects

Road network

Boreholes

{t Eum

One (1) settlement

APSFR GR11RAK0001
t Epmim

One (1) settlement

{ E pOO

One (1) settlement

2,556 inhabitants

2,556 inhabitants

2,556 inhabitants

Crops, total area 0.22 krh

Crops, total area 0.31 krh

Crops, total area 0.72 krha

One (1) livestock facility with 135 sheep
(short distance from flood area)

One (1) livestock facility with 135 sheep
(short distance from flood area)

Two (2) livestock facilities with sheep
(short distance from flood area)

One (1) operating WWTP (short distance
from flood area)

One (1) operating WWTP (short distance
from flood area)

One (1) operating WWTP (short
distance from flood area)

21.56 m national and a small section of
pending/unconfirmed characterisation,
that has a length of 25.53 m.

30.95 m national and a small section of
pending/unconfirmed characterisation,
that has a length of 46.16 m.

1.46 km national and a small section of
pending/unconfirmed
characterisation, that has a length of
109.95 m.

One (1)borehole of
Municipalities/Municipal Water Supply
Companies
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APSFR GR11RAK0001

€ o0

One (1) groundwater bodies intended
for pumping water for human
consumption; one (1) Bathing Water
Protected Areas (BWA); and one (1)
Natura 2000 area which is a Special
Protection Area (SPA)

One (1) groundwater bodiesintended for
pumping water for human consumption;
Protected Areas one (1) Bathing Water Protected Areas

(BWA); and one (1) Natura 2000 area
which is a Special Protection Area (SPA)

One (1) groundwater bodies intended for
pumping water for human consumption;
one (1) Bathing Water Protected Areas
(BWA); and one (1) Natura 2000 area
which is a Special Protection Area (SPA)
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822 4EA AZUET C AOAA 1T £ OORAIAA '0pRilT+Oining q

8.2.2.1 , AT A OO0AOh AATTT I EA AAOEOEOEAO AT A ET £ZOAOOO
Recorded in the flood area for a 5§ear return period, were the settlement of Nea Peramos with an
indicative potentially affected population of 563 inhabitants, rural areas with crops that correspond to

an total area of 1.78 kra (mainly to the south of the Nea Peramos settlementy 1.40 km road network,

three educational institutions: the It and 2 Kindergarten of Nea Peramos and the Nea Peramos
Primary School in Paggeo, Kavala and the soccer field in Eleftheres, Paggeo, Kavala. In addition to the
aboveh OEA O3WRIOAINIAIG AT A-. @l ABOEMGAD CcO1 01 AxAOAO A
pOi PET ¢ xAOAO &£ O EOI AT AT 1 001 POET T N NéaPdhamovdh OEEA C
O! I 11 jdndBERe0 AOOOA ¢nnn ORODA MOEAIOAID ™ @IUAE Advdlopdd A OOI U
tourist areas were identified.

8.2.2.2 AT A OOAOh AATTT1 1T EA AAOEOEOEAO AT A ET £AOAOOO

Recorded in the flood area for a 10§ear return period, were the settlement of Nea Peramos with an
indicative potentially affected population of 591 inhabitants, rural areas with crops that correspond to

an total area of 1.89 kra (mainly to the south of the Nea Peramos settlementy 1.58 km road network,

three educational institutions: the It and 2 Kindergarten of Nea Peramos and the Nea Peramos
Primary School in the Municipality of Paggeo, in the Regional Unit of Kavaknd the soccer field in
Eleftheres, Paggeo, Kavala. AlsbA AT OEEFEAA xAGAOBEASIORAVIAODBI RIMOLIAIOA
groundwater bodies intended for pumping water for human consumption; the Bathing Water Protected

I OAAO NéaPerdainod AT A O!;éntithd AEOOA ¢nnn EIOREDDADAD " AU
lastly, sections ofleveloped tourist areas.

8.2.2.3 , ATA OOAOh AATTTIEA AAOEOEOEAO ApARnEREOAODO
Recorded in the flood area for a 1,00§ear return period, were the settlement of Nea Peramos with an
indicative potentially affected population of 754 inhabitants, rural areas with greenhouses and crops

that correspond to an total area of 0.0008 and 2.9Bm2, respectively (mainly to the south of the Nea

Peramos settlement)a 1.95 km road network six educational institutions: the Xt and 2nd Kindergarten

of Nea Peramos and the Nea Peramos Primary School, théRximary School of Nea Peramos as well as

the Junior High School and Unified Senior High School of Nea Peramos (Municipality of Paggeo, Regional
Unit of Kavala)AT A OEA O1 AAAO Z£EAT A ET %l AEZOEAOAOh OACCAI
+AOAT A6 AT A. Bl AECOERDAG COI OT AxAOAO AT AEAO ET OAT 7
AT 1 O00i POET TN OEA " AOEET C NeadPérdnws 0 T A A A OédhétheNddBE & | " -
¢nnnn OEOA-wOoAAEREAOKG /£ AUG6 delelbped tbubsDdredsh OAAOET T O 1 &
The table below shows the land uses and economic activities of APSFR GR11RAKO0002 that are
potentially affected for each of the three return periods (T = 50, 100, 1 000 years).
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Table 8.3: Land uses and economic activities in flood areas for T=50, 100 and 1,000 years

Settlements

Indicative number of
potentially affected
population

Rural Areas

Tourist Zones

Road network

Educational
Institutions

Sports facilities

Protected Areas

{t Eum

One (1) settlement

APSFR GR11RAK0002
t Epmim

One (1) settlement

 E poOO

One (1) settlement

563 inhabitants

591 inhabitants

754 inhabitants

Crops, total area 1.78 krh

Crops, total area 1.89 krh

Crops,total area 2.92 kn# and rural areas
with greenhouses 0.0008 krd

Developed tourist areas.

Developed tourist areas.

Developed tourist areas.

0.72 km national and 0.62 km provincial
network and a small section of
pending/unconfirmed characterisation,
that has a length of 0.06 km

0.84 km national and 0.66 km provincial
network and a small section of
pending/unconfirmed characterisation
that has a total length of 0.08 km

1.03 km national network, 0.82 km
provincial network and a small section of
pending/unconfirmed characterisation that
has a length of 0.1 km

Three (3) educational buildings

Three (3) educational buildings

Six (6) educationalbuildings

One (1) sports facility

One (1) sports facility

One (1) sports facility

Two (2) groundwater bodies intended
for pumping water for human
consumption; two (2) Bathing Water
Protected Areas (BWA); and one (1)
Natura 2000 area which is a Special
Areas of Conservation (SAC)

Two (2) groundwater bodies intended
for pumping water for human
consumption; two (2) Bathing Water
Protected Areas (BWA); and one (1)
Natura 2000 area which is a Special
Areas of Conservation (SAC)

Two (2) groundwater bodies intended for

pumping water for human consumption;

two (2) Bathing Water Protected Areas
(BWA); and one (1) Natura 2000 area which
is a Special Areas of Conservation (SAC)
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823 , 1A UET C AOAA 1T &£ OEA 300UITTAO OEOGAO AAGET Al
lUET ¢C AOAA T &£ ' CCEOEO 2EOAOh ETAI OAET ¢ OEA oI
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8.2.3.1 , ATA OO0AOGh AATTT I EA AAOEOEOEAO AT A ET £OAOGOO

Within the flood area for a 50year return period, fifty settlements were identified with an indicative
potentially affected population of 44,829 inhabitants in total. These settlements are: Ano Symvoli,
Variko, Simon, Mikrochorio, Aggisti Station, Myrkins, Kouvouklia, Symvoli, Adelfiko, Megalokambos,
Dato, Ampelakia, Konstantinato, Dimitra, Koumaria, Strymonochori, Mesorrachi, Mavrolefki, Gonimo,
Kato Mitrousi, Agia Eleni, Tragilos, Kokkinogia, Nerofraktis, Megalochori, Kryoneri, Ftelia, Dasochori,
Valtotopi, Koudounia, Chrysohorafa, Valtero, Kato Kamila, Kala Dendra, Ofrynio Beach, Neochori,
Kimisis, Mitrousi, Zygos, Chryso, Strymoniko, Pontismeno, Skoutari, Terpni, Lefkon, Choristi, Doxato,
Irakleia, Drama, Serres. Also recorded were rural areas with ggahouses that correspond to a total area

of 0.12 knr?, with crops stretching across 280.44krh(across the entire area of the flood area) and rice
crops of barely 9.7 km (close to the settlements of Mitrousi, Vamvakia, Koumaria and Kala Dendra), 292
livestock facilities with 28,960 animals, the Industrial Parks at Prosotsani and Serres, a tomato
processing plant in the Regional Unit of Serres andeveloping tourist areas with room for the
development of alternative forms of tourism. In addition to the abovean operating Waste Water
Treatment Plant (WWTP) (Drama WWTP) and an inactive WWTP (Doxato WWTP), a restored sanitary
landfill (Municipality of Irakleia), the military airport of Amygdaleonas which belongs to the
Municipality of Kavala of the Regional Unibf Kavala, a 71.63 and 10 km road network and rail network,
respectively and (25) boreholes (five belong to the Municipal Water Supply and Sewerage Company of
Paggeo, the Municipal Water Supply and Sewerage Company of Serres and the Municipality of lrakle
each have four; and the Municipality of Emmanouil Pappas and the Municipality of Irakleia each have
three, the Municipality of Amphipolis has two and the Municipal Water Supply and Sewerage Company
of Kerkini (Municipality of Sintiki) and Drama as wellas the Municipalities of Paranesti and Prosotsani
each have one) were recorded. Finally, twentfive educational institutions were recorded of which,
nine belong to the Municipality of Serres (Regional Unit of Serres), seven to the Municipality of Irakleia
(Regional Unit of Serres), four to the Municipality of Prosotsani (Regional Unit of Drama), three to the
Municipality of Sintiki (Regional Unit of Serres) and two to the Municipality of Doxato (Regional Unit of
Drama); thirteen sports facilities of which eight belong to the Regional Unit of Serres, three to the
Regional Unit of Drama, and two to the Regional Unit of Kavala; five Regional Clinics and seven
groundwater bodies "Serres", "Menoikio- Falakro”, "Aggitis”, "Drama”, "Paggeo”, "Marmara" and
"Ofrynio"; two Bathing Water Protected Areas (BWA) at "Nea Kerdylia" and "KarianTouzla"; and eight
Natural 2000 sites "Lake Kerkini- Krousia - summit of Mount Kerkini (Beles), Agkistro- Charopo",
"Strymonas River Estuaries”, "Ai Giannis%b O A1 Ul Eiél hakeXer@i-E £EOT O + O OOEAG6 h
of Timios Prodromos-- AT T EEET 6h O-1 010 +AOQOEETE j" Al Adbgoh O-1
archaeological site of Ancient Hiona and Byzantine Chrysoupoli in the Municipality of Amphipolis of the
Regional Wit of Kavala and the former orphanage for boys in Drama which has been declared a newer
monument (None have been characterised as international significance (UNESCO)].

- py®RS p



HELLENIC REPUBLIC . . . .
. » . Flood Risk Management Plan for the Eastern Macedonian River Basin District
Hellenic Ministry of the Environment and (GR11)

Energy, Special Secretariat for Water

STAGE liz PHASE 5 Flood Risk Management Plan

8.2.3.2 , ATA OO0AOGh AATTT I EA AAOEOEOEAO AT A ET £ZOAOGOO
Within the flood area for a 100year return period, fifty settlements were identified with an indicative
potentially affected population of 49,962 inhabitants in total. These settlements are: Ano Symvoli,
Variko, Simon, Mikrochorio, Aggisti Station, Myrkins, Kouvouklia, Symvoli, Adelfiko, Megalokambos,
Dato, Ampelakia, Konstantinato, Dimitra, Koumaria, Strymonochori, Mesorrachi, Mavrolefki, Polystylo,
Peponia, Gonimo, Kato Mitrousi, Agia Eleni, Tragilos, Kokkinogia, Nerofraktis, Megalochori, Kryoneri,
Ftelia, Dasochori, Valtotopi, Koudounia, Chrysohorafa, Valtero, Kato Kamila, Kala Dendra, Ofrynio Beach,
Neochori, Kimisis, Mitrousi, Zygos, Chryso, Mavrothalassa, Strymoniko, Pontismeno, Skoutari, Terpni,
Lefkon, Choristi, Doxato, Irakleia, Drama, Serres. Alsrecorded were sparse rural areas with
greenhouses that correspond to an area of barely 0.15 Rinural areas with crops stretching across
319.40 kme (across the entire area of the flood area) and rural areas with rice crops of 10.92 Kifeclose

to the setiements of Mitrousi, Vamvakia, Koumaria and Kala Dendra366 livestock facilities with
34,028 animals, the Industrial Parks at Prosotsani and Serres, two tomato processing plant in the
Regional Unit of Serres andeveloping tourist areas with room for the development of alternative forms

of tourism. Also recorded werean operating Waste Water Treatment Plant (WWTP) (Drama WWTP)
and an inactive WWTP (Doxato WWTP), a restored sanitary landfill (Municipality of Irakleia), the
military airport of Amygdaleonas which belongs to the Municipality of Kavala of the Regional Unit of
Kavala, a 88.19 and 13.93 km road network and rail network, respectively and 31 boreholes of which
seven belong to the Municipal Water Supply and Sewerage Company of Serres, seven to thadipality

of Irakleia, four belong to the Municipal Water Supply and Sewerage Company of Paggeo, the
Municipalities of Emmanouil Pappas and Nea Zichni each have three, the Municipality of Amphipolis and
the Municipal Water Supply and Sewerage Company Kérkini (Municipality of Sintiki) each have two,

and the Municipal Water Supply and Sewerage Company of Drama, as well as the Municipalities of
Paranesti and Prosotsani each have one. Finally, thirgix educational institutions were recorded of
which, thirteen belong to the Municipality of Serres (Regional Unit of Serres), seven to the Municipality
of Irakleia (Regional Unit of Serres), six to the Municipality of Doxato (Regional Unit of Drama), five to
the Municipality of Sintiki (Regional Unit of Serres)four to the Municipality of Prosotsani (Regional Unit

of Drama), and one to the Municipality of Kavala (Regional Unit of Kavala); ten sports facilities of which
ten belong to the Regional Unit of Serres, two to the Regional Unit of Drama, and two to Regional

Unit of Kavala; five Regional Clinics, the police station of Doxato, Drama and seven groundwater bodies
"Serres”, "Menoikio- Falakro", "Aggitis”, "Drama”, "Paggeo”, "Marmara" and "Ofrynio"; two Bathing
Water Protected Areas (BWA) at "Nea Kerdyliaand "Kariani - Touzla"; and eight Natural 2000 sites
"Lake Kerkini - Krousia - summit of Mount Kerkini (Beles), Agkistro- Charopo”, "Strymonas River
Estuaries”, "Ai Giannis- %D OAl Ul E6h O! OOEAEKEA +OAEDOEAADE OI6EAT
Prodromos - - AT T EEET 6h O-1010 +AOEETE j"Al AOGqoh O-101
archaeological site of Ancient Hiona and Byzantine Chrysoupoli in the Municipality of Amphipolis of the
Regional Unit of Kavala, the monument of the Holy Church of the Presaiion of Mary, and the former
orphanage for boys in Drama which has been declared a newer monuments(None have been
characterised as international significance (UNESCO)].
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8.2.3.3 , ATA OOAOh AATTTIEA AAOEOEOEAO APpARnEREOAODO
Within the flood area for a 1 00Qyear return period, fifty-six settlements were identified with an

indicative potentially affected population of 58,813 inhabitants in total. These settlements are: Ano
Symvoli, Variko, Simon, Mikrochorio, Aggisti StationMyrkinos, Kouvouklia, Vamvakousia Symvoli,

Adelfiko, Megalokambos, Dato, Ampelakia, Konstantinato, Dimitra, Koumaria, Strymonochori,
Mesorrachi, Mavrolefki, Polystylo, Peponia, Gonimo, Kato Mitrousi, Agia Eleni, Tragilos, Vamvakia,
Kokkinogia, Nerofraktis, Megalochori, Kryoneri, Ftelia, Dasochori, Valtotopi, Koudounia, Chrysohorafa,
Valtero, Kato Kamila, Kala Dendra, Ofrynio Beach, Neochori, Kimisis, Mitrousi, Zygos, Chryso,
Mavrothalassa, Strymoniko, Pontismeno, Skoutari, Terpni, Lefkon, Amygdaleonas, @&ip Doxato,

Irakleia, Drama, Serres. Also recorded were sparse rural areas with greenhouses that correspond to an

area of barely 0.20 kr, rural areas with crops spanning 445.37 krh(across the entire area of the flood

area) and rural areas with rice cltivations of 24.07 ki (close to the settlements of Mitrousi, Vamvakia,
Koumaria and Kala Dendra)496 livestock facilities with 51,131 animals, the Industrial Parks at
Prosotsani and Serres, two tomato processing plants in the Regional Unit of Serres atleloping

tourist areas with room for the development of alternative forms of tourism. Also recorded weran

operating Waste Water Treatment Plant (Drama WWTP) and an inactive WWTP (Doxato WWTP), a
restored sanitary landfill (Municipality of Irakleia), the military airport of Amygdaleonas which belongs

to the Municipality of Kavala of the Regional Unit of Kavala, a 139.94 km and 26.10 km road network

and rail network, respectively and fifty-three boreholes of which nine belong to the Municipal Water

Supply and Sewerage Company of Serres, nine to the Municipality of Irakleia, the Municipalities of
Amphipolis and Emmanouil Pappas each have five, the Municipality of Nea Zichni has four, the Municipal

Water Supply and Sewerage Company of Paggeo has eight, Nhaicipal Water Supply and Sewerage
Company of Kavala has five, the Municipal Water Supply and Sewerage Company of Drama and Kerkini
(Municipality of Sintiki) and the Municipality of Visaltia each have two and lastly, Municipalities of
Paranesti and Prosasani each have one. Finally, fiftfive educational institutions were found of which,
twenty-one belong to the Municipality of Serres (Regional Unit of Serres), ten to the Municipality of

Doxato (Regional Unit of Drama), seven to the Municipality of Irakiee (Regional Unit of Serres), five to

the Municipality of Sintiki (Regional Unit of Serres), the Municipalities of Prosotsani (Regional Unit of

Drama) and Kavala (Regional Unit of Kavala) each had four, two to the Municipality of Emmanouil
Pappas (RegionaUnit of Serres), and the Municipalities of Drama and Nea Zichni each had one; twenty

five sports facilities of which eighteen belong to the Regional Unit of Serres, five to the Regional Unit of
Drama, and two to the Regional Unit of Kavala; six Regiondihics and a health centre, the police station

of Doxato, Drama, a PPC substation, and seven groundwater bodies "Serres", "Menciki@lakro",

"Aggitis", "Drama", "Paggeo”, "Marmara" and "Ofrynio"; two Bathing Water Protected Areas (BWA) at

"Nea Kerdylia"and "Kariani - Touzla"; and eight Natura 2000 sites "Lake Kerkiri Krousia - summit of

Mount Kerkini (Beles), Agkistro- Charopo”, "Strymonas River Estuaries”, "Ai Giannis%b OAT Ul E6 h
O! OOELZEAEAI-- | AEA +AOEBEGEEO6h 06 Alst-AANT 11 ZE HIEI hE T @ 10001 C
" Al A6Qeh O-71 610 &AIl AEOI 6 AT A O-1601 0 0ACCAI &N AT
none have been characterised as international significance (UNESCO): Two archaeological sites, one
ancient monument, one newemonument, one monument and one museum.

The table below shows the land uses and economic activities of APSFR GR11RAKO0003 that are
potentially affected for each of the three return periods (T = 50, 100, 1 000 years).
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Table 8.4: Land uses and economic activities in flood areas for T=50, 100 and 1,000 years

Settlements

Indicative number of

potentially affected
population

Rural Areas

Livestock Facilities

Industrial
Zone/Industrial
Parks

Industrial Plants

Tourist Zones

Liquid waste
management
projects
Solid waste

management
projects

{ Eum

Fifty (50) settlements

APSFRGR11RAKO0003
t Epmim

Fifty-three (53) settlements

{ E pOO

Fifty-six (56) settlements

44,829 inhabitants

49,962 inhabitants

58,813 inhabitants

Crops spanning across a total area 280.4«

kmz, rural areas with rice crops across a

mere 9.7 kn?and greenhouses extending
across 0.12 knd

Crops spanning across a total area 319.4
kmz2, rural areas with rice crops across a
mere 10.92 kn?and greenhouses
extending across 0.15 krh

Crops spanning across a total area 445.37
km2, rural areas with rice crops across a
mere 24.07 kn?and greenhouses extending

across 0.20 knd

292 livestock facilities with 28,960
livestock

366 livestock facilities with 34,028
livestock.

496 livestock facilities with 51,131 livestock

One (1) industrial park and area which is
intended for the development of the
Serres industrial park which has yet to be
materialised.

One (1) industrial park and area which is
intended for the development of the
Serres industrial park which has yet to be
materialised.

One (1) industrial park and area which is
intended for the development of the Serres
industrial park which has yet to be
materialised.

One (1) tomato processing plant

Two (2) tomato processing plant

Two (2) tomato processing plant

Developing tourist areas with room for
the development of alternative forms of
tourism

Developing tourist areas with room for
the development of alternative forms of
tourism

Developing tourist areas with room for the
development of alternative forms of
tourism

One (1) inactive and one (1) operating
WWTP

One (1) inactive and one (1) operating
WWTP

One (1) inactive and one (1) operating
WWTP

One (1) restored sanitary landfill

One (1) restored sanitary landfill

One (1) restored sanitary landfill
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{ Eum

Airports One (1) military airport

APSFRGR11RAK0003

€0

One (1) military airport

One (1) military airport
46.03 km national network, 72.49 km

18.78 km national network, 38.37 km
provincial network and sections of the

Road network network of pending/unconfirmed

23.31 kmnational network, 48.71 km
provincial network and sections of the
network of pending/unconfirmed
characterisation that have a length of

provincial network and sections of the
network of pending/unconfirmed
characterisation that have a length of 21.43

Rail network

Rail network sections running for 10 km

characterisation that have a length of
14.48 km 16.17 km km
Rail network sectfrr:]s running for 13.93 Rail network sections running for 26.10 km

Fifty-three (53) boreholesof

Twenty-five (25) boreholes of

Boreholes
Companies.

Municipalities/Municipal Water Supply

Thirty -one (31) boreholes of
Municipalities/Municipal Water Supply
Companies.

Municipalities/Municipal Water Supply
Companies.

Educational

Twenty-five (25) educational institutions

Thirty -six (36) educational institutions

Fifty-five (55) educational institutions

Institutions
Thirteen (13) sports facilities

Fourteen (14) sports facilities

Twenty-five (25) sports facilities

Sports facilities

Protected Areas

and one (1) SPASAC

Seven (7)groundwater bodies, two (2)
bathing water protected areas (BWA) and
eight (8) Natura 2000 areas of which five

(5) Special Protection Areas (SPAs), two

(2) Special Areas for Conservation (SAC)

Seven (7) groundwater bodies, two (2)
bathing water protected areas (BWA) and
eight (8) Natura 2000 areas of which five

(5) Special Protection Areas (SPAs), two

(2) Special Areas for Conservation (SAC

and one (1) SPASAC

Seven (7) groundwater bodies, two (2)
bathing water protected areas (BWA) and
eight (8) Natura 2000 areas of which five

(5) Special Protection Areas (SPAs), two (2]

Special Areas for Conservation (SAC) and

one (1) SPASAC

Civil protection )

One (1) police station

One (1) police station

Six (6) regional clinics and one (1) health

facilities
Five (5) Regional Clinics

Five (5) Regional Clinics

centre

Health facilities

One (1) PPC substation.

PPC substations
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APSFRGR11RAK0003

Two (2) archaeological sites, one (1)

ancient monument, one (1) newer
monument, one (1) monument and one (1)
museum.

One (1) archaeological site, one (1)
monument, and one (1) newer
monument.

Areas of cultural One (1) archaeological site and one (1)
heritage newer monument.
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824 , 1A UEIT C AOAA 1T &£ OPPAO OAAAEAOG 1T &£ OEA 300UITI1
I £ OEA AT OAAO j ' 2pp2! +nnnt g

8.2.4.1 , ATA O0OAOh AATTT I EA AAOEOEOEAO AT A ET £ZOAOOO

Within the flood area for a 50year return period, rural areas with crops corresponding to 1.29 kriy a

6.19 km road network and 0.38 km rail network, developing tourist areas with room for the

AAGAT T DI AT O T &£ Al OAOT ACEOA AEI-OAIBADE QOOICOEL* ABAG K

. AODBOA c¢mnnn OE-@&bGial sumiritsiof ModnOKelkni (Beles) z Mount Agkistro - Mount

#EAOI PI 6 AT A O-1010 +AOEETE j"Al Adbqo xAOA i O1 As

8.2.4.2 , ATA OOAOh AATTTIEA AAOEOEOEAO AT A EIT £ZOAOOO

Within the flood area for a 100Gyear return period, rural areas with crops corresponding to 1.31 kry a

6.32 km road network and 0.45 km rail network, developing tourist areas with room for the

AAOGAT T PI AT O 1T &£ Al OAOT ACGEOA AZEI-'OAICADIE OOICOEN* ABGA G XK

. AODBOA c¢nnn OE-@®bGialumiritsiof ModnOKelEni (Beles) z Mount Agkistro - Mount

#EAOI PIT 6 AT A O-1010 +AOCEETE j"Al AGQos

8.2.4.3 , ATA OOAOh AATTTIEA AAOEOEOEAO APpARnEREOAODHO

Within the flood area for a 1,000year return period, rural areas with crops corresponding to 1.35 kiy

a 7.06 km road network and 0.95 km rail network, developing tourist areas with room for the

AAGAT T PI AT O T &£ Al OAOT ACEOA AEI-'OAICADIE OOICOEDF ABGA B XK

. AODBOA c¢mnnn OE-@®bGiaSumiriisiof ModnOKelkni (Beles) z Mount Agkistro - Mount

#EAOI P 6 ATA O-10610 +AOEETE j"Al AOGQos

The table below shows the land uses and economic activities of APSFR GR11RAK0004 that are
potentially affected for each of the three return periods (T = 50, 100, 1 000 years).
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Table 8.5: Land uses and economic activities in flood areas for T=50, 100 and 1,000 years
APSFR GR11RAK0004

t Epmim

Rural Areas Crops, total area 1.29 krh Crops, total area 1.31 krh Crops, total area 1.35 krh

Developing tourist areas with room for

Developing tourist areas with room for
the development of alternative forms of

Developing tourist areas with room
the development of alternative forms of

Tourist Zones for the development of alternative
forms of tourism tourism tourism
3.68 km national network and a 3.79 km national network and a section . .
. . ! : ' 4.32 km national network and a section of
section ofpending/unconfirmed of pending/unconfirmed : . S
Road network o L pending/unconfirmed characterisation
characterisation that has a length of | characterisation that has a length of 2.53
that has a length of 2.73 km.
2.51 km. km.
Rail network Rail network SeCtIL?:S running for 0.38| Rail network SeCtII((;T?S running for 0.45 Rail network sections running for 0.95 km

One (1) groundwater body and two (2)
Natura 2000 areas of which one (1)

Special Protection Area (SPA), and one (1

Special Area for Conservation (SAC)

One (1) groundwater body and two
(2) Natura 2000 areas of which one One (1) groundwater body_and two (2)
. X Natura 2000 areas of which one (1)
Protected Areas (1) Special Protection Area (SPA), anc . .
: : Special Protection Area (SPA), and one
one (1) Special Area for Conservation . g
(SAC) (1) Special Area for Conservation (SAC

- L pywBR p
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825 ,1THAUEIC AOAA 1T &£ OEA; 'A2g @AA+wEEDODG AAOEI
8251 , AT A OO0Aon AAiTiiEA AAOEOEOEAO AT A EIT £ZOAOOO

Recorded in the flood area for a 5§ear return period, was the settlement of Kato Nevrokopi with an

indicative number of potentially affected population of 2,157%nhabitants, rural areas with greenhouses

spanning across a total of just 0.005 kenand rural areas with crops which correspond to an area of

11.15 kne, a 2.80 km road network and an inactive waste water treatment plant (Kato Nevrokopi)n
AAAREOGEI T O1 OEA AAI OAh OEA O. AOOI EI PE6 COI 01 AxAOQ/
abstraction of water intended for human consumptionand developing tourist areas with room for the
development of alternative forms of tourism Finally, the 2classroom Speial Primary School of
Nevrokopi (Drama Regional Unit) was identified only a short distance from the flood area.

8.2.5.2 AT A OOAOh AATTT1 1T EA AAOEOEOEAO AT A ET £AOAOOO

Recorded in the flood area for a 10§ear return period, was the settlement of Kato Nevrokopi with an

indicative number of potentially affected population of 2,157 inhabitants, rural areas with greenhouses
spanning across a total of just 0.015 kenand rural areas with crops which correspond to an area of

12.88 kne, a 3.13 km road network and an inactive waste water treatment plant (Kato Nevrokopi)n
AAAEOETT O1 OEA AAI OAh OEA O. AOGOI ET PE6 COi O1 AxAOD/
abstraction of water intended for human consumptionand developing tourist areas with room for the
development of alternative forms of tourism Finally, the 2classroom Special Primary School of
Nevrokopi (Drama Regional Unit) was identified only a short distance from the flood area.

8.2.5.3 , ATA OOAOh AATTTIEA AAOEOEOEAO APpARnEREOAODHO
Recorded in the flood area for a 100§ear return period, was the settlement of Kato Nevrokopi with an

indicative number of potentially affected population of 2,157 inhabitants, rural areas with greenhouses
spanning across a total of just 0.016 kenand rural areas with crops which correspond to an area of

16.61 kne, a 6.63 km road network and an inactive waste water treatment plant (Kato Nevrokopi)n
AAAEOEIT O1 OEA AAT OAnh OEA O. AOOT EI PES COI O1 AxAO,
water intended for human consumption,developing tourist areas with room for the development of
alternative forms of tourism, the 2-classroom Special Primary School of Nevrokopi (Drama Regional

Unit) and the Kato Nevrokopi sports complex (Drama Regional Unit) were identified.

The table below shows the land uses and economic activities of APSFR GR11RAKO0005 that are
potentially affected for each of the three return periods (T = 50, 100, 1 000 years).

- pyuIB p



HELLENIC REPUBLIC

Hellenic Ministry of the Environment and Energy, Special Secretariat

for Water

Flood Risk Management Plan for the Eastern Macedonian River Basin District (GR11)

Flood Risk Management Plan

STAGE liz PHASE 5

Table 8.6: Land uses and economic activities in flood areas for T=50, 100 and 1,000 years

Settlements

Indicative number of
potentially affected
population

RUICIWAEES

Tourist Zones

Liquid waste
management
projects

Road network

Boreholes

Educational
Institutions

Sports facilities

Protected Areas

{ Eum
One (1) settlement

APSFR GR11RAK0005
t Epmim
One (1)settlement

t E pOO
One (1) settlement

2,157 inhabitants

2,157 inhabitants

2,157 inhabitants

Crops, total area 11.15 krhand rural
areas with greenhouses over an area of
0.005 kme

Crops, total area 12.88 krhand rural
areas with greenhouses over an area of
0.015 kme-

Crops, total area 16.61 krhand rural
areas with greenhouses over an area o
0.016 kn¥

Developing tourist areas with room for
the development of alternative forms of
tourism.

Developing tourist areas with room for the
development of alternative forms of
tourism.

Developing tourist areas with room for
the development of alternative forms of
tourism.

One (1) inactive WWTP

One (1) inactive WWTP

One (1) inactive WWTP

0.38 km national network, 0.09 kmkm
provincial network, and sections of the
network of pending/unconfirmed
characterisation that have a length of
2.33km.

0.50 km national network, 0.13 km
provincial network and sections of the
network of pending/unconfirmed
characterisation that have a length of 2.49
km.

1.00 km national network, 2.78 km
provincial network and sections of the
network of pending/unconfirmed
characterisation that have a length of

2.83 km.

One borehole

One (1) educational building (very short
distance from the flood area).

One (1) educational building (very short
distance from the flood area).

One (1) educational building.

One (1) sports facility

One (1)groundwater body

One (1) groundwater body

One (1) groundwater body
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The figures that follow show thepotentially affected uses, economic activities, and infrastructures that

AOA EAAT OEAZEAA ET OEA %AOOAOT - AAAAIT T EAj00yedrs)El O O
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Figure 8.1: Potentially affected land uses, economic activities, and infrastructures in the Eastern Macedonian WD (T=50 years)
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Potentially affected land uses, economic activities, and infrastructures in the Eastern Macedonian 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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83 | OOAOCOI AT O T &# A TT A OEOE
831 )1 00T ABAOEIT 1

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)taking into account the flood hazard
(depth, flow velocity) andvulnerability (based on potential impacts) of the flood area.

The flood risk assessment takes into account the main use categories: Residential, industrial, rural,
tourist, environmental, and cultural. The potential floodOAT AOAA Ei PAAOO OA1 AOA
health and safety (including damage to the operain of public-use infrastructure), to economic 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 monuments.

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 based of the basic principle of
classifying the units of the study area into vulerability 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 impactand
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 criterion is taken into account as function of water
depth and velocity, which are the mairhydraulic 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
the 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.
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832 -AOETATITCEAAIl ! BPPOI AAE

Assessment of maximum potential flood impacts (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 wédrability levels (and 5 corresponding scores, one
for each level) were assigned, taking into account the WISE database for reporting historical floods in
the context of the Preliminary Assessment, and the guidelines of the European Environment Agency
(Guidelines for filling and updating flood phenomena associated data, EEC, 2014):

A very low: 50

A low: 100

A moderate: 150

A significant: 250 and

A very significant: 500.

The potential impacts from flooding was analysed for the 4 categories:

A)i PAAOGO A O EdpGATAGENGT § eYEOE O EOI AT 1 E&EA
and health, and include social effects from floods and damage to the operation of important utility
infrastructures (e.g., utility networks, hospitals, educational buildings) if these & vulnerable to
flooding.

AATTTTEA Ei DAAOO | AO 1 AQECohcarhs thk Adldelof Whmolvahléd A
(settlements, cities, residences in the pefirban area) and movable property(e.g., vehicles, heavy
transport vehicles), commercial, tourist, industrial and rural activities 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 #0O1 OOOAIT Eji): Brhdtd dh morurfientpif these are vulnerable to flooding.

The above approach was implemented in three stages for each 500mx500m cell:

A Stage I: The assessment of maximum potential flood impacts, for each of the chosen vulnerable
AAOACT O% Rdapulajios, e@nomy, environment, culture), and their quantification based on
ET AEA A Q)at@Gwarded[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 [6F &

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=te [p
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Stage I Assessment of maximum potential flood impacts 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;

2.
Table 8.7: Indicators and scores used to evaluate the impacts on population

Index

Score

- impacts on urban concentrationsx EOE A AAT OEOU
. ~ - - | individuals/ ha2: 500

- impacts with aurban concentrations with a density of < 80

ET AEOEAOAIT O Furb&hAondentrAtior il (e iedtive of
number): 250

safety

Impacts onhealthcare

infrastructures

(hospitals, clinics, etc.) - impacts on hospitals: 250

due to the potential - effects on clinics and health centres: 150

flooding of their

infrastructures.

Effects onother - effects on other social infrastructures (kindergartens, schools,
infrastructures (social universities): 150

infrastructures, public -Ei PAAOO 11 DPOAIT EA OOEI EOU EIT &
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

evaluate the economic impacts are presented in the following table;

105 0AAT AT 1T AAT OOAOET 1 06 OAEAOO O OEA OAOOI Al AT 6O OEAO
2 According 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 levesidential development
and holidayhomes.
- Densities of 106400 individuals/ha is acceptable form most settlements and urban areas.
Given that the ELSTAT population data exists per Municipality and Settlement, so as to 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 % @-GriiaA concentrationsdare out-of-zone constructed areas with uniform or noruniform land uses on the
| OOOEEOOO 1T £ OEA OOOAAT Ai 1 AAT OOAOEI 106 10 AO A AEOOA
mild (non-disturbing) economic activities (handicrafts, trade, waehouses, services, etc.), or otdf-zone holiday
homes.
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Table 8.8: Indicators and scores used to evaluate the economic impacts

Index Score

Impactson urban
concentrations

OOAOEI

—_)

-EIl DAAOO 11 OOAAT ATTAA
individuals/ha: 250
- impacts with a urban concentrations with a density of < 80

ET AEOEAOAT ODOAAAT ATOABOODOAOET

Impactson rural
areas/agriculture

- impacts on rural 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

Impacts onlivestock
farming

- impacts on livestock farms (livestock facilities): 50

Impacts ontourism

- impacts on developed tourist areas, pursuant to the Special
Tourism Framework (Article 4 of GG 1138/series 11/2009): 250
- impacts on developing tourist areas, pursuant to the Special
Tourism Framework (Article 4 of GG 1138/series 11/2009): 50

Impacts onindustry

-EIl BPAAOO 11 OET AdQésaighed Industtiah AT
iTAO0O AT A 1T OEAO OET & Oi Al ET A

- impacts on SEVESO, IPPC industries outside industrial

concentrations: 150

- impacts on other individual industrial plants outside industrial

concentrations: 50

Impacts on
transportation/transfers

- impacts due to the interruption oftrans-European 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

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 8.9: Indicators and scores used to evaluate environmental impacts

Impacts onindustrial plants

- impacts on IPPC or Seveso industrial plants: 500

-  pysa2 p
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- impacts on WWTP with a capacity of > 100,000 unfter capita
loading: 150

Impacts onWaste Water - impacts on mediumsized WWTP with a capacity of 10 009
Treatment Plant (WWTP) 100,000 unit per capita loading: 100

- impacts on mediumsized WWTP with a capacity of< 10,000 uni
per capita loading: 50

Impacts onsolid urban waste
management and disposal
areas

- impacts on solid urban waste management and disposal area
100

- impacts on protected species and habitat areas (Annex IV, poi

| Impacts o
Mpacts onprotected areas | ¢ bire ctive 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:

- The total average annual sediment inflow to the APSFR, and
- The total soil loss in the APSFR
Based on the above data, floedrone areas with anincreased percentage of sediment transport or
increased possibility of soil erosion were identified.
5)1 PAAOO 11 A0l OObehndicatols éndl dved thét wese[used to evaluate the impacts
on cultural heritage are presented in the following table;
6.
Table 8.10: Indicators and scores used to evaluate the impacts on cultural heritage

Indicator

- 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 was multiplied by the number of facilities in each grid cell.
Especially for the impact on livestock farms (livestockacilities) and other independent industrial plants

| OOOEAA OEA OET AOOOOEAI Al 1 AAT OOAOQEI T 6oh EO EO
regardless of the number of livestock facilities or industrial plants in each cell. To evaluate thapact
on the extensive uses, the weighted average of the assessment is taken into consideration based on the

area inside the cell.
Stage II: Evaluation of vulnerability for each category
47 AOOAOGO OEA I T1T A ccddoily,Ahe Abbe indiviUal impact iRdicdidis werg o
added in each cell for each impact category, according to the following equation:
g [&=Fta [\&
Stage llI: Evaluation of Overall Vulnerability
47 AOOAOGO OEA 1 OA OA,lthe indiidial viinertiiiies et Addedl infe@c cets for
A A A E ccatefjomy, according to the following equation:
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The arising value was then classified based on 5 vulnerability levels, as presented in the following table:
Table 8.11: Vulnerability levels and score corresponding to each level

Vulnerability Score Vulnerability Level
<50 very low
50-125 low
125-200 moderate
200-400 high

The abovevulnerability assessment was depicted in digital maps for a 1009ear return period (for
fluvial floods).

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
A L:low
A M: medium
A H: high
A VH: very high
Table 8.12: 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 asses the hazard, each level was given an influence rating (score) as provided n the table
below.

Table 8.13: Hazard score for each level

-  pyBid p
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Hazard Level Score
VL- very low 0.2
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 8.14: 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 digital maps for the three return periods.
833 ! OOAOOI AT O 2A001 060

The impact assessment and the vulnerability assessment was performed for the maximum flood area
corresponding to a 100Qyear return period. Then, the flood hazard assessment and the flood risk
assessment were performed for 5 100, and 1000year return periods taking into account the
hydraulic characteristic of the flood (depth, flow velocities and their combination for fluvial flows and
depths for lakes).

8331 , 1A UEI ¢ AOAA 1T &£ OEA 1 ODPOI OAI OA OOOAAI j'2pp
601 1 AOAAETI EOU 0RWOAOGOI AT O ¢t p
With respect to the 1,000year return period, the flood area of APSFR GR11RAKO0001 is 2.492km

23.97% of the flood area is characterised by very low vulnerability. Correspondingly, 16.70% is
characterised by low, 38.47% by moderate, and 20.86% by high vulnerability, while there are no areas
that are characterised by very high vulnerability. High vuierability can be seen close to the Nea Vrasna
settlement in the section between the Asprovalta and Riviera settlements.

Flood intensity and flood impact assessment (T50)

-  pysas p
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The flood area for a 56year return period, within the APSFR GR11RAKO0001, spans 0.53%m

From the combination of depth and flow velocity, it emerged that hazard records values of 0.2.4 for
87.25% of the flood area and values of 0-40.6 for 12.75% of the area.

Itis observed in the flood area that 54.10% is characterised as very low risk while the remaining 45.90%
as low risk. No areas within the flood area were found to have a medium, high and very high flood risk.
The low and very low flood risk results from he fact that the flood areas are largely characterised by
very low, low, and medium vulnerability and coupled with low and moderate flood intensity, the risk is
low and very low.

Flood intensity and flood impact assessment (T100)
The flood area for a 106year return period, within the APSFR GR11RAKO0001, spans 0.91%m

From the combination of depth and flow velocity, it emerged that hazard records values of G.2.4 for
91.87% of the flood area and values of 0:40.6 for 8.13% of the area.

In its entirety, the flood area is characterised by low and very low flood riskyhile there we no areas
with a medium, high and very high flood risk. This is because of the low and very low hazard coupled by
the low and medium vulnerability in the area. In particular, 42.25% of the area has a low risk and the
remaining 57.75% has a vey low risk.

Flood intensity and flood impact assessment (T1 000)
With respect to the 1,000-year return period, the flood area of APSFR GR11RAKO0001 spans 2.4%.km

From the combination of depth and flow velocity, it emerged that hazard records values of 6.2.4 for
76.13% of the flood area values of 0.40.6 for 17.04% and finally, values of 0.8 for the remaining
6.84%.

It is observed in the flood area that 59.24% is characterised as very low risk while the remaining 40.76%
as low risk. The section with low and very low flood risk occupy the entire flood area. There are no areas
with a medium, high and very high flood rig&, since the low, very low and medium vulnerability coupled
with a low and very low hazard keep the risk low and very low.

8.3.3.2 , TA UET C AOAA T &£ OEA . AA O0AOCAI T O OOOAAI |

601 1T AOCAAETI EOQU 0B®OAOCOI AT O jtop
With respect to the 1,000year return period, the flood area of APSFR GR11RAKO0002 is 3.492km

Of the flood area 0.41% is characterised by very lowulnerability, 51.13% by low vulnerability, 1.86%
by medium, 29.16% by high and finally, 27.45% by very high vulnerability. High vulnerability is
sporadically found in the south of Nea Peramos and very high vulnerability appears in the eastern part
of the Thessaloniki- Kavala National Road.

Flood intensity and flood impact assessment (T50)
With respect to the 50year return period, the flood area of APSFR GR11RAK0002 is 2.202km

The combination of depth and flow velocity revealed that hazard recordgalues of 0.2- 0.4 for 37.81%
of the flood area values of 0.40.6 for 60.76% of the area, and finally, values 0-@®.8 for 1.43%.

It is observed in the flood area that 23.23% is characterised as being of very low risk, 15.04% as low,

- o pyyI6 p
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56.44% as medium, 1.77% as high and 3.53% as very high risk. High risk is identified along the Vrysi
stream and its riparian areas from the upstream section of the national road to the upstream section of
Nea Peramos. Very high risk is identified in the paof the flood area that affects the Nea Peramos
settlement, because of very high vulnerability, but even in combination with low hazard, a very high risk
remains.

Flood intensity and flood impact assessment (T100)
The flood area for a 106year return period, within the APSFR GR11RAK0002, spans 2.34%m

The combination of depth and flow velocity revealed that hazard records values of 0.B.4 for 23.94%
of the flood area values of 0.40.6 for 74.81% of the area, and finally values 0-8.8 for 1.25%.

It is observed in the flood area that 24.21% is characterised as being of very low risk, 13.46% as low,
57.03% as medium, 1.76% as high and 3.54% as very high risk. A high and very high flood risk emerges
in the part of the flood area which affects Nea Pamos and upstream of the area along Vrysi stream and
is due to high and very high vulnerability combined with moderate hazard.

Flood intensity and flood impact assessment (T1 000)
With respect to the 1,000-year return period, the flood area of APSFR GR11RAK0002 spans 3.4%.km

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 24.51%
of the flood area values of 0.40.6 for 61.04% of the area, and finally values of 0:@.8 for 14.45%.

It is observed in the flood area that 40.93% is characterised as being of very low risk, 10.48% as low,
10.79% as medium, 34.36% as high and 3.44% as very high flood risk. A high and very high flood risk
emerges along Vrysi stream to the downstream sectioof the ThessalonikiKavala National Road until
the Nea Peramos settlement.

8333 , 14 UEIC AOAA 1 £ OEA ?OOUIITAOV‘EQAQNAApETAA
| iZUET ¢ AOAA 1 &£ ' CcCEOEO 2EOAORh ET AI OAET ¢ OE
AT A OECAAT O1T Eh o1 AGATT OAT A AT A - AOi AOA OOOA

601 T AOAAEI EOU A@WOAOCOI AT O jtop

With respect to the 1,000year return period, the flood area of APSFR GR11RAKO0003 is 646.862km
9.33% of the flood area is characterised as being very low vulnerability, 57.36% as low vulnerability,
20.85% as medium, 10.07% as high and 2.39% as very high. High vulnerability is seen in small
concentrations on either side of the rivers Strymonas, Be$t, Aggitis, Xiropotamos, as well as other
smaller streams. Very high vulnerability is observed at the riparian areas of the Aggitis and Belitsa rivers
and of Strymonas river, before its entry to Lake Kerkini and at settlements to the northern and eastern
part of the region.

Flood intensity and flood impact assessment (T50)
The areathat is flooded for a 5@year return period amounts to 406.70 kni.

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 41.60%
of the flood area values of 0.4 0.6 for 28.54% of the area, values of 0.60.8 for 13.44%, and finally
values 0.8- 1.0 for 16.43%.
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Itis observed in the flood area that 54.23% is characterised as very low risk while the remaining 37.90%
as low risk. The remaining 7.87% of the flood area is distributed into moderate (5.77%), high (2.04%)
and very high (0.06%) risk. A high and very higtflood risk emerges near the settlements of the
Municipalities of Irakleia, Serres, Nea Zichni, Drama, and Amphipolis because of the medium to very high
vulnerability coupled with the high hazard that appears in these areas.

Flood intensity and flood impact assessment (T100)
The flood area for a 106year return period, within the APSFR GR11RAKO0003, spans 462.74%m

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 38.98%
of the flood area values of 0.4 0.6 for 32.24% of the area, values of 0.60.8 for 13.66%, and finally
values of 0.8 1.0 for 15.12%.

It is observed in the flood area that 51,775% is characterised as being of very low risk, 39.96% as low,
5.41% as medium, 2.75% as high and 0.11% as very high risk. 91.73% 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 in areas where there is a high hazard, when it is coupled with very low
vulnerability, the arising flood risk is low or moderate. High and very high risk are seen mainly in the
settlements of the Municipalities of Irakleia, Serres, Nea Zichni, Doxato, and Nea Zichni

Flood intensity and flood impact assessment (T1 000)
With respect to the 1,000-year return period, the flood area of APSFR GR11RAK0003 spans 646.86.km

The combination of depth and flow velocity revealed that hazard has values of 0.9.4 for 29.34% of
the flood area, values of 0.4 0.6 for 38.09% of the area, values of 0.60.8 for 15.27%, and finally the
values 0.8- 1.0 for 17.30%.

It is observed in the flood area that 48.23% is characterised as being of very low risk, 42.39% as low,

6.22% as medium, 3.02% as high and 0.15% as very high flood risk. The largest part of the flood area is

characterised by low and very low risk becausefdhe low and very low vulnerability combined with the

low and moderate hazard. High and very high risk are seen mainly in the settlements of the

Municipalities of Irakleia, Serres, Amphipolis, Doxato, Nea Zichni, Kavala and Drama.

8334 , I3 UEIC AOAA i £ OPPAO OAAAEAG i &£ OEA 30001
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With respect to the 1,000year return period, the flood area of APSFRR11RAK0004 is 3.38 ki

The percentage of the area that is characterised by very low vulnerability corresponds to just 0.002%.

Low vulnerability is found in 14.25% of the flood area medium in 45.05%. High in 26.73%, and finally

very high in 13.97%. There is a greater concentratioof high vulnerability in the southeastern part of

the flood area whereas very high vulnerability is seen in the northeastern part of the flood area.

Flood intensity and flood impact assessment (T50)

The total flood area within APSFR GR11RAK0004 spans across 3.26.km

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 0.31% of

the flood area values of 0.40.6 for 0.59% of the area, values of 0-8).8 for 4.65%, and finally values of
0.8- 1.0 for 94.44%.
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Itis observed in the flood area that 16.29% is characterised as being of very low risk, 48.15% as medium,
25.62% as high, and 9.94% as very high risk. No sections are characterised as very high risk. High and
very high risk are seen in the eastern part dhe flood area and this is due to high vulnerability combined
with very high hazard.

Flood intensity and flood impact assessment (T100)
The flood area for a 106year return period, within the APSFR GR11RAKO0004, spans 3.30%m

Hazard records values of 0.2 0.4 for 0.52% of the flood area values of 0.40.6 for 1.01% of the area,
values of 0.6- 0.8 for 5.12%, and finally values of 0.81. O for 93.35%.

It is observed in the flood area that 0.02% is characterised as being of very low risk, 17.18% as low,
47.24% as medium, 25.69% as high and 9.88% as very high risk. High and very high risk are seen in the
eastern part of the flood area and this is due toigh and very vulnerability combined with very high
hazard.

Flood intensity and flood impact assessment (T1 000)
With respect to the 1,000year return period, the flood area of APSFR GR11RAKO0004 is 3.382km

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 0.002%
of the flood area values of 0.40.6 for 0.87% of the area, values of 0-8).8 for 5.89%, and finally values
of 0.8- 1.0 for 93.24%.

It is observed in the flood area that 0.002% is characterised as being of very low risk, 19.44% as low,
44.08% as medium, 26.67% as high and 9.81% as very high flood risk. High and very high risk are seen
in the eastern part of the flood area and this iswk to high and very high vulnerability combined with

the very high hazard in the area.

8.3.3.5 , TAUET C AOAA 1T £ OEA} 'A2p ©AA+ nEEO] AAOEI
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With respect to the 1,000year return period, the flood area of APSFR GR11RAKO0005 is 22.5%km
1.76% of the flood area is characterised as being very low vulnerability, 77.41% as low vulnerability,
17.36% as medium, 2.54% as high and 0.93% as very high. High vulnerability is identified in the
northeastern section of the flood area. The section of ¢hflood area with very high vulnerability is
located almost completely within the settlement of Kato Nevrokopi.

Flood intensity and flood impact assessment (T50)

The flood area within APSFR GR11RAKO0005 extends across 15.42km

The combination of depth and flow velocity revealed that hazard has values of 0.9.4 for 61.88% of
the flood area, values of 0.4 0.6 for 20.81% of the area, values of 0.60.8 for 9.19%, and finally the
values 0.8- 1.0 for 8.12%.

As it is observed in the flood area the greatest part, 71.08%, is characterised by very low risk and this is
due to the fact that flood essentially affects rural areas (medium vulnerability) where, combined with
low hazard, the risk remains very low. 26.7% of the flood area is characterised by low risk, 1.52% by
medium risk, and 0.61% by high risk, while there are no sections that are characterised by very risk.
High risk is identified close to the Kato Nevrokopi settlement because of the very high vulnéility and
moderate hazard in the area.
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Flood intensity and flood impact assessment (T100)
The flood area for a 106year return period, within the APSFR GR11RAKO0005, spans 17.75%m

The combination of depth and flow velocity revealed that hazard has values of 0.9.4 for 55.34% of
the flood area, values of 0.4 0.6 for 29.83% of the area, values of 0.60.8 for 5.68%, and finally the
values 0.8- 1.0 for 9.15%.

As it is observed in the flood area the greatest part, 71.21%, is characterised by very low risk and this is
due to the fact that flood essentially affects rural areas (medium vulnerability) where, combined with
low hazard, the risk is low. 26.46% of theléod area is characterised by low risk, 1.60% by medium risk,
and 0.73% by high risk, while there are no sections with a very high flood risk. High risk is identified in
the section of the flood area which affects settlement of Kato Nevrokopi which is dtethe combination

of very high vulnerability and the moderate hazard that are observed in the area.

Flood intensity and flood impact assessment (T1 000)
With respect to the 1,000year return period, the flood area of APSFR GR11RAKO00O05 is 22.5%km

The combination of depth and flow velocity revealed that hazard records values of 0.8.4 for 34.50%
of the flood area values of 0.40.6 for 49.10% of the area, values of 0:8.8 for 8.56%, and finally values
of 0.8- 1.0 for 7.84%.

As it is observed in the flood area the greatest part, 64.86%, is characterised by very low risk and this is
due to the fact that flood essentially affects rural areas (medium vulnerability) where, combined with
very high flood intensity, the risk remainslow. 31.97% of the flood area is characterised by low risk,
2.24% by medium risk, and 0.93% by high flood risk. It is remarkable that area with a very high flood
risk are not identified, whereas a high risk is identified in the section of the flood area #h affects the
Kato Nevrokopi settlement.

The following figures show the maps concerning the maximum possible flood impact in the Eastern
Macedonian WD as prepared for T =,000 years, the flood impact degree for return periods (T =50, T
=100, T = 1000 years) and the flood impact assessment maps for return periods (T =50, T=100, T =
1,000 years).
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