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1 INTRODUCTION 

As part of the WES project workplan for the second year (2020-2021) related to the Regional Activities 

on Non-Conventional water Resources (NCWR), a 5 day regional, on-line, training focusing on “Water 

harvesting including through retention & aquifer recharge with storm water” (Activity no. RW-4-REG) 

was planned to be organised. The regional training targets participants/ representatives from the 

Partner Countries (PCs) in addition to the peers that were nominated by the PCs to participate in the 

Peer-to-Peer (P2P) exchange addressing the same topic (Activity no. RW-4-P2P) which was launched on 

12 July 2021. Due to COVID19 pandemic, the training is being organised on-line and will be carried out 

along different sessions of a total of 15 hours, that are to be held twice weekly during October 2021, for 

2 weeks (See Section 8 “PROPOSED DATES”).  

2 OBJECTIVES AND EXPECTED OUTCOMES 

The purpose of the specific regional training RW-4-REG is to introduce the concept of Water Harvesting 

(WH) and Natural Water Retention Measures (NWRMs) as an alternative and efficient tool to minimize 

flood risk and increase the potential for water storage whether on the surface or in the aquifer. The 

concept is to use clever and small-scale interventions with natural materials minimizing the use of 

concrete that emulate the physical processes of the hydrologic cycle like infiltration, storage in the 

vadose zone, and storage in natural depressions. Recent developments on the WH and NWRMs research 

are proposing an ensemble of interventions both in urban and natural environments. Urban 

environments are mostly crucial since the potential for developing flood producing conditions is almost 

at the maximum rate. Urban runoff is significant for another crucial reason; urban runoff is almost free 

of natural sediments and, due to the high kinetic energy from the sewer networks, are acquiring high 

potential to erode natural streams downstream of the disposal site. The combination of these two 

elements: (a) high peak flow rates and (b) high erosional potential are considered key factors 

contributing to the degradation of natural environments, depletion of groundwater reserves and 

decrease of the crop productivity. 

This training will zoom further into management of irrigation demands through the use of 

nonconventional water as a means to mitigate climate change and increased demands for food 

production. Special focus will be made on the application of rainwater and floodwater harvesting in 

irrigation as cheap and reliable source of water suitable to enhance irrigation in arid environments and 

improve crop production reliability. It will introduce the participants to the WH categories and the wide 

range of available techniques and storage options (surface water retention and detention systems and 

groundwater recharge, soil moisture storage) as valuable means for the enhancement of water 

resources availability including water for nature and ecosystems. The selection of suitable sites and 

techniques will also be addressed during the training including their applicability and viability. The 

training will also demonstrate the importance of the awareness at all levels for supportive, enabling 

policies and extension/technical support in developing different rain/flood water harvesting systems for 

crop production.  

Water managers, spatial and urban land use planning bodies, nature protection organisations, 

agriculture professionals and forest managers, public authorities and stakeholders show an increasing 
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interest in NWRM. Their interest within the EU countries lies with the multiple benefits NWRM can 

potentially deliver, and their capacity to contribute simultaneously to the achievement of the objectives 

of different European Union (EU) policies, including inter alia:  

1. The Water Framework Directive (WFD). 

2. The Floods Directive (FD).  

3. The EU Biodiversity Strategy. 

4. The EU Action on Water Scarcity and Drought.  

5. The EU Climate Change Adaptation Strategy. 

6. Τhe Marine Strategy Framework Directive (MSFD).  

7. The Soil Thematic Strategy. 

8. The Common Agricultural Policy (CAP). 

To support the implementation of NWRM, the European Commission (EC) has launched a number of 

initiatives on NWRM over the last few years, in the context of the Common Implementation Strategy 

(CIS) of the WFD. In particular, these have included: (1) a scoping study aimed at identifying NWRM 

along with their expected costs and benefits, (2) an ex-ante evaluation of the effectiveness of NWRM to 

support the achievement of EU water policy objectives; (3) an NWRM Pilot Project that combined the 

establishment of a web-based NWRM knowledge base with support for the emergence of an NWRM 

‘community of practice’; (4) the development of an EU NWRM policy document that advocates the 

application of more natural measures in water management. 

The training sessions, which will target both the designated participants and nominated peers from the 

project countries (including W. Balkans and Turkey), will focus on the modules and topics detailed in 

Table 9-1. Throughout the training event, participants will have the opportunity to: 

1) Get introduced to the overall concept of water harvesting and natural water retention and 

detention measures (hydrologic, environmental and economic components) and their various 

approaches. 

2) Learn about the benefits of WH and the use of NWRMs (e.g. assessment, planning, policy 

decision).  

3) Get familiar with the computational procedures needed to plan, design and assess the 

performance of WH and NWRMs.  

4) Get introduced to the design of WH and NWRMs as described by the EU through its Working 

Team for the Common Implementation Strategy (CIS) of the WFD.  

5) Review data needs and requirements for the design and implementation of WH and NWRMs 

both in urban and natural environments and its links mostly with irrigation and agriculture. 

6) Explore the real use of WH and NWRMs through countries' case studies (preferably from the 

MENA region). 

7) Implement rapid WH and NWRMs exercises and practical problems. 

8) Discuss real situations in their own countries where WH and NWRMs can be implemented. 

Other objectives include promotion of north to south and south to south exchange and experience 

sharing through:  

1. Presenting practical examples also from a European context, as needed; 
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2. Facilitating the exchange of experiences between participating practitioners 

3. Launch the Peer-to-Peer regional exchange on NCWR focusing on NWRM. 

3 INSTRUCTORS OF THE COURSE 

The training will be implemented by LDK Consultants SA (Greece (GR)) involving Non-Key Experts (NKE) 

listed in table 3-1 under the supervision of the Water Key Expert (KE) of the WES project, Ms Suzan 

Taha.  

TABLE 3-1: NKE INVOLVED IN THE DELIVERY OF RW-2 -REG 

Name Role 

Demetris Zarris NKE1 - Technical Coordinator, Senior Expert in Hydrology and Design of WH 

and NWRMs  

George Papanikolaou  NKE2 - Senior Expert in Irrigation Engineering and Agricultural Policy  

Eleni Avramidi NKE3 - Junior Expert in Geographical Information Systems (GIS) and 

Environmental Impact Assessment 

4 ON-LINE TRAINING PLATFORM 

WES Project has selected a provider for a tailored on-line platform allowing: 

• More than 60 participants in video mode joining from different remote locations (home/office) 

• Hosting 6 to 9 panellists  

• Possibility to share training material during the session  

• Possibility for all participants to take the floor and share their screens 

• Simultaneous interpretation running in parallel within the same platform (EN- FR and FR-EN) 

• Parallel breakout sessions (with interpretation for two of them) 

• Running polls / surveys and presentation of results live during the sessions (export of poll results 

as well) 

• Possibility for Q&As  

• Chat privately or for all the group 

• Recording of sessions (MP4) 

• Security and confidentiality of all data exchanged 

• Automatic export of the list of participants 

The platform to be used will ensure security and confidentiality of data exchanged. Technical support 

will be provided during the sessions and a training of the panellists/experts to use the main functions of 

the tool will be organised before the actual training workshop. A test meeting before the first session 

will limit the time spent to resolve any arising issues during the actual training workshop. 
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5 GENERAL PRINCIPLES 

• Short sessions: The programme has to be divided in sessions of maximum 4 hours by day, 

including focus group discussions and exercises. 

• 2 days per week, to provide time for trainees to prepare themselves for the next sessions and 

read background documents. 

• Overall duration is up to 2 weeks, programmes and dates is to be defined well in advance to 

make sure that (most of) participants will be available for all the defined timeslots. 

• Background material provided in advance, highlighting the most important parts of the sessions 

to avoid spending too much time on details during the sessions. 

• Strict time keeping: To keep the training dynamic, timing will be reminded at the beginning of 

the session and before each sub-session. Speakers and participants will be reminded by the 

facilitator or timekeeper. 

• Good coordination team: For each session, the role of the team members has to be defined in 

advance: session facilitator, speakers, timekeeper, chat box manager, breakout sessions 

facilitators. 

• Presentations maximum 45 mins with questions: Making references to the background 

materials, focusing on the understanding of key concepts and introducing breakout sessions.  

• Breakout sessionsPractical assessment maximum 45 mins: Organised around role games, 

exercises, and discussions with feedback toduring the a plenary session when relevant.  

• Short polls after/during presentation to keep the attention of participants and get direct feed-

back (using tools such as Mentimeter, Slido, etc.),  

• Quiz before and after all sessions: A general “baseline” quiz for all sessions - to check if 

concepts are familiar to the participants and/or well understood - will be performed prior to the 

start of the training and another quiz after all sessions allowing to check the progress in 

knowledge acquisition through the educational/training interventions 

• Building a community: it is important to develop relationships between participants, from the 

same country for future development of WH and NWRM and from different countries to allow 

exchange of experiences during, between and after the sessions (e.g. with a forum on WES 

website). 

• Training duration: About 15 hours on line (equivalent to the original 2 days of face to face 

training), about 15 sessions with duration of 45 minutes to 1:15 hours each including questions 

and answers, grouped by 2 sessions by day plus case study presentations. 

• Material provided for each session in pdf version of slides, hands-out for breakout sessions, 

workbooks and background documents (organised with session numbering) 

6 TARGET AUDIENCE 

Each country is invited to nominate six (6) participants out of whom three (3) will be selected by the 

WES Team, in addition to the peers designated by the partner countries to participate in the peer to 

peer process addressing the same topics of the regional training.  To take full advantage of the training, 

the following profiles are suggested: 
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• Experience  in hydrology, water resources engineering, water resources management, geology 

or soil science, 

• Representing, as much as possible, different stakeholders: Ministries of Water, Irrigation 

Authorities, River Basins Authorities, Land Management, Geological Survey Agencies, Water 

Utilities, Municipalities and NGOs 

• Involvement in the selection, design and implementation of NWRM as part of plans and 

programmes addressing water, floods, biodiversity, climate change adaptation, forestry, and 

agriculture or urban issues. 

• Computer literacy (in particular MS-Excel file) 

• Familiarity with national and local water policies 

• Fluency in English or French with adequate English reading skills1 

Participation of national experts with good knowledge in water harvesting and natural water retention 

measures is encouraged, in order to strengthen the exchange of experiences with the other participants 

of the group and enhance capitalisation on work already developed at national level.  

7 REQUIREMENTS FROM THE PARTICIPANTS 

Participants must have the equipment and connection necessary:  

• PC with good Internet connection (cable connection is preferred to wireless) 

• Microphone headset  

Each participant must be in a quiet environment during the training sessions. 

For the 1st session, participants will be invited to connect 30 minutes before the start in order to test 

their connection and equipment. 

8 PROPOSED DATES 

The planned dates for each session of the on-line training are listed in table 8-1. All sessions will start at 

11:00 Athens Time (CET+1). Apart from the first day when participants will be requested to connect at 

10.30 am Athens Time (CET+1), all participants will be required to connect at 10:45 am to test their 

equipment on the remaining days. 

TABLE 8-1 DATES OF THE SESSIONS 

Dates Session (S) Time Presenters / chair 
Breakout 

supportSupported by 

Thursday 7/10/2021 

S1.1 11:00 - 12:23 

Demetris ZARRIS 

 

S1.2 12:38-13:08  

S1.3 13:08-14:23 Mrs Eleni AVRAMIDI 

Monday 11/10/2021  
S2.1 11:00-12.25 

Christos MAKROPOULOS / 

Demetris ZARRIS 
 

S2.2 12:40-13:10 Marwan RAGGAD  

 
1 Understanding written English will be necessary as most of existing background material will be in English 
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Dates Session (S) Time Presenters / chair 
Breakout 

supportSupported by 

S2.3 13:10-14:15 
Christos MAKROPOULOS/ 

Demetris ZARRIS 
Demetris ZARRIS 

Thursday 14/10/2021   

S3.1 11:00-12.25 
Panos PANAGOS / Demetris 

ZARRIS  
  

S3.2 12:40-13:10 

( 

 

Mme Aicha GAYA, Head of 

Agricultural hydraulics office, 

National Institute for 

Equipment Improvement 

(INPE), Algeria /Demetris Zarris 

 

S3.3 13:10-14:15 Panos Panagos 
Demetris ZARRIS / Eleni 

AVRAMIDI 

Monday 18/10/2021 

S4.1 11:00-12.25 
Dimitra THEOCHARI / Demetris 

ZARRIS 
 

S4.2 12:40-13:10 

Michael Rona, Senior 

Coordinator Risk Assessments 

of Ground Water Pollution,  

Israel Water Authority (IWA) 

Lior NETZER, Head of 

Hydrogeology of Coastal 

Aquifer Branch, IWAIsrael 

Water Authority. 

 

S4.3 13:10-14:15 Dimitra THEOCHARI Demetris ZARRIS 

Thursday 21/10/2021 

S5.1 11:00-12.25 George PAPANIKOLAOU  

S5.2 12:40-13:10 

M. Rachid RAJEL, Head of the 

Rainwater Collection Service, 

Water Research and Planning 

Directorate / General 

Directorate of Water, Morocco 

 

S5.3 13:10-14:15 George PAPANIKOLAOU Demetris ZARRIS 

9 TRAINING PROGRAMME 

Considering the above principles, the programme has been adapted in sessions suitable for an online 

training delivery. Table 9-1 provides a synthetic view of the programme. The day-by-day agenda is 

provided to registered participants early October 2021. 

The training sessions will last between 45 minutes hour and a little bit more than 1 hour. The sessions 

will be organised along the following timeline: 

• Presentation:      30 minutes 

• Questions and Answers:     15 minutes 

• Breakout sessions:     40 minutes 

• Wrap-up from breakout sessions:   15 minutes 

• Discussions     15 minutes 
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• Evaluation quiz     10 minutes 

• short quiz/polls     10 minutes 

• Conclusions:      10 minutes 

• Break       15 minutes 

A summary document with the detailed agenda, background documents and workbooks for the 

breakout sessions will be provided in advance for each session. 

In addition to the training sessions, case studies will be presented by external experts to illustrate the 
different topics. 
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TABLE 9-1 PROGRAMME OVERVIEW BY MODULE 

Day 

Date/Time2 

Title Session 

No. 

Presentation Presenters Background 

material 

Day 1 

Thursday 7 

October 2021 

11:00-14:30 

Introduction to Water 

Harvesting and Natural 

Water Retention 

Measures – Basic 

Concepts of Hydrology 

and Storm water 

Management in Semi - 

Arid Countries 

S1.1 • Basic concepts of WH and 

NWRMs 

• Basic concepts of Hydrology 

and Water Resources 

Engineering. 

• Computer tools for NWRMs 

modelling and assessment.  

Dr. Demetris 

ZARRIS 

• EU Manual 

of NWRMs. 

• Web page of 

the WFD CIS 

on NWRMs.  

S1.2 Case Study: The Karla Lake 

Rehabilitation Project, 

Thessaly Region, Western 

Greece – A Success Story 

 

Practical 

Session 

S1.3 

Tools and methodologies for 

NWRM design and 

environmental impacts  

Dr. Demetris 

ZARRIS,  

Mrs Eleni 

AVRAMIDI 

 

Day 2 

Monday 11, 

October 2021   

11:00-14:30 

Water reuse using 

distributed technologies 

in arid countries coupled 

with groundwater 

recharge 

S2.1 • Novel technologies for 

water reclaim. 

• Sewer mining techniques.  

• Groundwater Recharge 

• Institutional aspects of 

water reuse.  

Prof. Christos 

MAKROPOULOS 

 

S2.2 Case study presentation on 

water harvesting for 

groundwater recharge in 

Azraq basin -  from the Inter-

Islamic Network on Water 

Resources Development 

...(INWRDAM) 

Dr Marwan 

RAGGAD 

 

 
2 Athens time (CEST+1) 
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Day 

Date/Time2 

Title Session 

No. 

Presentation Presenters Background 

material 

Practical 

Session 

S2.3 

Developing basic skills on 

artificial groundwater 

recharge and water reuse 

technologies 

Prof. Christos 

MAKROPOULOS 

 

Day 3 

Thursday 14, 

October 2021  

11:00-14:30 

Land Use Management to 

Minimize Flooding and 

Soil Erosion in Semi-Arid 

Climatic Zones 

S3.1 • Land Use Management 

• Prevention of Erosion and 

Desertification. 

• Sustainable practices in land 

use management. 

• Institutional aspects and 

economic viability of land 

use management. 

• Computer modelling of land 

use management. 

Dr. Panos 

PANAGOS, 

 

S3.2 NWRM in natural/rural areas - 

Case study from Algeria 

Aicha GAYA  

Practical 

Session 

S3.3 

Tools and methodologies for 

land use planning and 

management. 

Dr. Panos 

PANAGOS 

Ms Eleni 

AVRAMIDI 

 

Day 4 

Monday 18, 

October 2021  

11:00-14:30 

Water harvesting in urban 

areas associated with 

flood management 

procedures with emphasis 

in semi-arid climatic zones 

S4.1 • Using Green & Blue 

technologies in urban areas. 

• Water Harvesting and 

NWRMs in urban areas. 

• Environmental aspects of 

green & blue technologies. 

• Basic computer tools for 

urban hydrology.  

•  Case studies. 

Dr. Dimitra 

THEOCHARI 

 

 

S4.2 NWRM in urban areas - Case 

study from Israel 

Michael Rona, 

Lior NETZER 

 

Practical 

Session 

S4.3 

Concept planning of NWRMs 

in urban areas.  

Dr. Dimitra 

THEOCHARI 

Dr. Demetris 

ZARRIS 
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Day 

Date/Time2 

Title Session 

No. 

Presentation Presenters Background 

material 

Day 5 

Thursday 21, 

October 2021 

11:00-14:30 

Water harvesting and 

irrigation management in 

sustainable agriculture 

S5.1 • NWRMs in agriculture -  A 

quick review 

•  WH for irrigation - 

Categories 

•  Technical, economic and 

Legal elements on deciding 

WH method for irrigation 

•  Irrigation projects: Design 

and Reality – Comparing 

Figures 

•  Irrigation Water Demands – 

Key parameters 

Dr. George 

PAPANIKOLAOU 

 

S5.2 Water Harvesting in Irrigation 

- Case study from Morocco  

 

M. Rachid RAJEL  

Practical 

Session 

S5.3 

Calculating Water Demands in 

Irrigation Projects 

Dr. George 

Papanikolaou 

Dr. Demetris 

ZARRIS 

 

 


