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DAY 01 | 22 November 2023

Registration

The Conference Opening

First Session: Water Resources Sustainability in Arid Regions: A Case Study of Saudi Arabia

8:00 - 9:00

9:00 - 9:30

9:30 - 10:00

This session presents the experience of Saudi Arabia in water resource management and its challenges throughout all stages of the supply chain,
starting from production and water resource development, to transportation, storage, distribution, and wastewater services. It also discusses
the role of sector restructuring, regulation, and activating partnerships with the private sector, aiming to achieve a sustainable, integrated, and
flexible water sector capable of ensuring supply security, customer service excellence, environmental and economic sustainability, and cost-

effective management in accordance with the Kingdom'’s Vision 2030.

Deputy Minister for Water, Ministry of Environment Water and Agriculture, Saudi Arabia

Water regulator’s Experience in Saudi Arabia

Deputy Minister of Regulatory Affairs, Ministry of Environment, Water and Agriculture
General Supervisor of the Water regulator’s Executive, Saudi Arabia

Contributions of the Saline Water Conversion Corporation in Water Resource Sustainability in Saudi Arabia
Deputy Governor for Institutional Transformation, Saline Water Conversion Corporation, Saudi Arabia
Water and Sanitation Services for All

CEO, National Water Company, Saudi Arabia

Contribution of the Saudi Irrigation Organization to Water Resource Sustainability in Saudi Arabia

Vice President for Projects, Saudi Irrigation Organization, Saudi Arabia

Contribution of the Saudi Water Partnership Company to Water Resource Sustainability in Saudi Arabia

CEO of Saudi Water Partnership Company (SWPC)
Break

Second Session: Modern Financing Methods for Water Projects

Advisor to Deputy Ministry for Water, Ministry of Environment, Water and Agriculture, Saudi Arabia

Innovative Financing in the Water Sector

Global Water Unit, the World Bank

Water Financing: Developments and New Perspectives

Water Team Leader, OECD

Contribution of the Saudi Fund for Development to the Water Sector and its Uses in the Middle East and North Africa
Programs & Development Initiatives, Saudi Fund for Development, Saudi Arabia

Sustainable & Innovative Financing Approaches for Water Projects

MElnasr University, Sudan @Council of State, Oman

An Overview of Financing Related to Goal 6 of Sustainable Development in the Arab Region

United Nations, Economic and Social Commission for Western Asia

Break & Prayer

10:00 - 10:10

10:10 - 11:25

11:25 - 12:00
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DAY 01 | 22 November 2023

Third Session: The Role of International Organizations in Facing 12:00 - 13:15
the Challenges of the Water Sector in the Arab World

Advisor, World Bank

The Role of Civil Society Organizations in Achieving the 6t" Goal of Sustainable Development: The Experience of the Moroccan
Coalition for Climate and Sustainable Development in Engaging Citizens in Evaluating Territorial Development Plans “Water Axis”

The Arab League Educational, Cultural and Scientific Organization (ALESCO), Morocco
Integrated Water Resource Management in the Arab Region
United Nations Economic and Social Commission for Western Asia (ESCWA)

The Role of the Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD) in Achieving the 6t Goal of Sustainable
Development in the Arab Region

Arab Center for the Studies of Arid Zones & Dry Lands (ACSAD), Syria

The contribution of the United Nations Development Program (UNDP) to the development of water resources
in the Arab world: A success story in Saudi Arabia

Senior Programme Officer, United Nations Development Programme (UNDP) Saudi Arabia
The Role of International Organizations in Confronting Water Sector Challenges in the Arab Region

Arab Water Council, Egypt
Lunch 13:15 - 13:55

Fourth Session: Integrated Management of Water Resources and its Challenges 13:55 - 15:10

Director General of Water Resources Management & Technical Director of UNDP at the MEWA, Saudi Arabia

Integrated Water Resources Management and Its Challenges in Sudan

M University of Gezira, Sudan, @ Ministry of Irrigation and Water Resources, Sudan, @ Agricultural Research Corporation, Sudan
Challenges of Integrated Water Resources Management under the Population Growth and Climate Change Influence in Iraq
Ministry Of Water Resources, Iraq

A Proposed Model for Integrated Water Resources Management in the Face of Changing Political, Economic, and Social Conditions:
The Case of Palestine

Arab American University and Al-Quds University, Palestine

Challenges and Prospects of Integrated Management of Treated Wastewater in the Arab Region
Arab Water Council, Egypt

Climate Change in Saudi Arabia and Its Impact on Water Resources

Climate Change Center, National Center for Meteorology, Saudi Arabia

Break 15:10 - 15:25
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Fifth Session: The Value of Water and Circular Economy 15:25 - 16:25

Economic Affairs Officer, United Nations Economic and Social Commission for Western Asia (ESCWA)

The Shift Towards Wastewater Treatment and Reuse in the Arab Region: Opportunities and Challenges

Université Cadi Ayyad Marrakech, Morocco

Adopting the Value of Water, Circular Economy, and Renewable Energy Generation: Case Studies
WCentral Queensland University, Australia @University of Nebraska-Lincoln, USA

The Interlinkages Between the Ecosystem, Energy, & Food in Palestine

Palestinian Water Authority, Palestine

The Significant Impact of Wastewater Treatment Plants on Human Health and Circular Economy

Arab Academy for Science, Technology & Maritime Transport, Egypt
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Sixth Session: The Role of the Institutional and Legal Framework for the Sustainability 9:00 - 10:15
of Water Resources and Services

Deputy Minister for Planning and Institutional Excellence, Ministry of Environment Water and Agriculture, Saudi Arabia

Enhancing Water Cooperation through the Nexus Approach of Water, Energy, and Food Systems

Jordan University of Science and Technology, Jordan

Institutional and Legislative Frameworks Regulating the Protection of Water Resources in the Gulf Region and Jordan
A Comparative Analytical Study

National Center for Environmental Justice, Jordan
Legal Protection of Water Resources and their Sustainability: A Comparative Study in the Arab Maghreb Countries
™ Higher National School of Forests, Algeria; ® Mohammed University, Morocco; @ Faculty of Science Sfax, Tunisia

Empowering Water Reuse in the Arab Region: What Needs to Be Done?

M International Water Management Institute (IWMI), Egypt; @Arab Organisation for Agricultural Development (AOAD), Egypt
®Food and Agriculture Organization of the United Nations (FAO), Egypt

Good Governance in Water Management: Theoretical Framework and Scientific Applications

Royal Scientific Society, Jordan

Break 10:15 - 10:25

Seventh Session 10:25 - 11:40
Arab Countries’ Efforts in Achieving the Sixth Goal of the Sustainable Development Goals

Director of Housing, Water Resources and Disaster Risk Reduction Department, League of Arab States

Morocco’s Efforts in Achieving the Sixth Goal of Sustainable Development (2023)
Regarding Water & Sanitation Achievements & Challenges

Regional Centre for Education & Training Professions Crmef Marrakech-safi, Morocco

The Participatory Water Foresight Management Contract Project for Meski-Boudnib Aquifer in the Kéris-Ziz Watershed
in the Errachidia Province

Hydraulic Basin Agency of Guir-ziz-rhéris, Ministry of Equipment and Water, Morocco

Reforming the Water and Sanitation Sector in Palestine Sector Structure and Institutional Development

Palestinian Water Authority, Palestine

The Large Reservoir and Strategic Water Stock Management in Qatar

Qatar General Electricity & Water Corporation, Qatar

The Role of the Arab Federation for Consumer in Promoting Sustainable Water Consumption Behavior in the Arab Region

Arab Federation for Consumer, Algeria

Prayer 11:40 - 12:10
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Eighth Session: Aligning the Strategies of the Arab Countries with the Arab Water Security Strategy =~ 12:10 - 13:10

Head of Water Resources Department, Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD), Syria

Assessment of Future Alternatives for Sustainable Water Management System in Bahrain
WMinistry of Works, @Arabian Gulf University, Bahrain
Algeria and Water Challenges: A Study of Policies and Strategies to Enhance Sustainability

University of Blida2, Algeria

Water Resources Management Strategy in Libya: Between Challenges and Sustainable Development
Libyan Center for Biotechnology Research, Libya
National Water Strategy in Saudi Arabia and its Role in Achieving Water Security

Ministry of Environment, Water, and Agriculture, Saudi Arabia

Break 13:10 - 13:20

Ninth Session: Utilizing Modern Techniques in Water Resources 13:20 - 14:35

Prof. Arab American University and Al-Quds University. Palestine

Integration of Internet of Things Technology to Improve Water Efficiency in Government Buildings in Kuwait (Kafaa Project)
Kuwait Water Association, Kuwait

Innovative Mobile Applications in the Water Sector

Al-zaytoonah University of Science and Technology - Salfit, Palestine

Utilizing remote sensing data and digital models

M Stevens Institute of Technology, USA, @ HydroTrek, LLC, USA

Utilizing water harvesting to adapt to climate change: A case study of Syria

The Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD), Syria

Cloud seeding in the Saudi Arabia and its impact on water resources

National Center for Meteorology, Saudi Arabia

Break 14:35 - 14:40
Final Session: Recommendations (Riyadh Declaration) 14:40 - 15:00
Lunch 15:00
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BIOGRAPHY

Rajesh Balasubramanian is a Senior Water and Sanitation
Specialist with the World Bank Cairo Office since 2019. He is
the team leader for the Sustainable Rural Sanitation Services
Program (SRSSP), a program for results investment in Egypt.
Rajesh is playing an active role in analytical activities related
to desalination, climate change and infrastructure. He was
earlier based in New Delhi where he was responsible for jointly
leading the $1 billion support to the Government of India on the
cleaning and rejuvenation of the River Ganga where he played a
leading role in structuring innovative private sector participation
through a Hybrid annuity based model.

Rajesh has over 20 years of experience working across Middle
East and North Africa, South Asia, East Asia and North America.
Prior to coming to the World Bank, Rajesh worked over12 yearsin
advising government, private sector and multi-lateral agencies
on infrastructure sector. He has also worked for the Monetary
Authority of Singapore in financial market surveillance.

Rajesh has a Bachelors and Masters degree in Business from
the University of Delhi, and a Masters in Public Administration in
International Development from Harvard Kennedy School.
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ABSTRACT

Innovative approaches to financing water: The presentation
will cover the alternatives to finance water sector investments
from both public and private sectors to maximize development
impact covering different financing instruments. The
presentation will also cover the entire gamut of instruments
that can be mobilizing through a One World Bank approach for
innovative financing of water through viability gap financing,
hybrid annuity, credit enhancements, guarantees, etc. that
can be used to mobilize private financing in the sector. Finally,
the presentation would also cover emerging opportunities for
climate financing and sustainability/green bonds.
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BIOGRAPHY

Xavier Leflaive leads the work on Water in the OECD Environment Directorate. The programme of work aims to support governments
for the design, implementation and financing of policies that contribute to water security and sustainable growth. On-going projects
cover financing water, and water & health. They touch upon nature-based solutions and resilient infrastructure. Xavier also provides
secretariat functions to the Global Commission on the Economics of Water.

Xavier joined the OECD in 2004. He coordinated the Recommendation of the OECD Council on water, which captures OECD policy
guidance on the management of water resources, water supply and sanitation services, and water-related risks. He has facilitated
policy reforms in Brazil, Korea, Europe, the Caucasus and Central Asia.

Xavier Leflaive studied business administration and social theory in France, Canada and the UK. He holds a PhD in Social and
Political Sciences from the University of Cambridge, UK.
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BIOGRAPHY

Austin Hamilton currently serves as an Economic Affairs Officer
with the United Nations Economic and Social Commission for
Western Asia (ESCWA) based in Beirut. In this role, his work
focuses on financial flows associated with WASH and SDG 6
throughout the Arab Region. Prior to joining ESCWA, Austin was
a researcher at Harvard University's T.H. Chan School of Public
Health, focusing on the nexus between health, the economy,
and the environment. Preceding Harvard, he was an Economist
at the United Nations Resident Coordinator Office in Riyadh,
where he developed their SDG Data Strategy and published
various SDG-centric papers analyzing the KSA and the broader
Arab region.

Austin Hamilton pursued a Ph.D. in Economics at the University
of Colorado Boulder and holds an MS in Economics with a
concentration in Applied Econometrics from the University
of North Carolina Charlotte. Additionally, he holds bachelor’s
degrees in mathematics, Entrepreneurship, and Finance.
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ABSTRACT

This paper delves into the financial intricacies surrounding the
Arab region’s pursuit of Sustainable Development Goal (SDG) 6,
which emphasizes clean water and sanitation.

1- SDG 6 performance: The Arab region overall is off-track
to achieve SDG 6 by 2030. This section will provide a brief
overview of the region’s performance, including country-level
disaggregations and what components of SDG 6 are most off-
track.

2- Disaggregation of financial flows: A closer examination of the
current financial landscape reveals that the existing funding,
though sourced from diverse stakeholders, falls short of the
requisite amount. The finance and expenditure related to SDG
6 will be examined in this grouping: private sector, Official
Development Assistance (ODA), government expenditure, and
user tariffs.

3-Torecalibrate the Arab region’s efforts and align them with the
SDG 6 targets, additional financing is necessary. This section will
estimate this gap, with various country-level disaggregations.

4- Addressing this financial shortfall necessitates a multi-
pronged approach. Strategies include bolstering public-
private partnerships, intensifying international cooperation,
recalibrating user tariffs to ensure both revenue and affordability,
and exploring innovative financing mechanisms. By proactively
addressing these financial challenges, the Arab region can
realign its efforts to achieve SDG 6 by 2030.
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ABSTRACT

The Arab region confronts significant challenges in ensuring
sustainable water management, even as it grapples with
water scarcity, political complexities, and varying degrees of
development. With the 2030 target date for the Sustainable
Development Goals (SDGs) approaching, a comprehensive
understanding of Integrated Water Resources Management
(IWRM) is critical. This paper draws insights from a report on
IWRM in the Arab region, collaborated upon by the Economic
and Social Commission for Western Asia (ESCWA) and UNEP-DHI.

The paper’'s foundation is the regional assessment based
on data from 21 of the 22 Arab countries reporting on SDG
indicator 6.5.1 on IWRM implementation between 2017 and
2020. The assessment utilized a country survey containing 33
questions, encompassing four dimensions of IWRM: enabling
environment, institutions and stakeholder participation,
management instruments, and financing for water resources
management.

Variations in IWRM implementation exist across countries and
sub-regions, ranging from scores of 20 (low) to 94 (very high).
The highest implementation level is obtained for institutions
and participation, enabling environment and management
instruments. The financing dimension is lagging behind. This
indicatesthat decision-makers are aware of the importance
of the enabling conditions, which include policy, legal and
strategic planning, the participatory approach involving
different institutions and stakeholders as well as the tools
and methods to use when making choices between different
actions. Nevertheless, countries should deploy more efforts
to increase financial resources for water management and
improve revenue raising for water services.

Arab nations have shown substantial improvement in enabling
environments and institutional structures. However, challenges
remain, especially in financing, transboundary water resources
management, and the inclusion of vulnerable groups.
Groundwater management, despite its critical importance,
remains a regional priority with limited progress. The key drivers
for progress have been identified as political will, financing, and
prioritization of water resources management.
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ABSTRACT

The United Nations Development Program (UNDP) has played
an important role in supporting the development of water
resources in the Arab world, including the Kingdom of Saudi
Arabia. Through its various initiatives and programs, the UNDP
has helped address the challenges associated with water
scarcity, which is a significant issue in the region.

Inthe case of Saudi Arabia, the UNDP since 2004 has contributed
to the success story of water resource development. One
notable initiative is the Partnership for Water Governance with
the Ministry of Environment, Water and Agriculture (MEWA),
which aims to promote sustainable water management
practices specifically in Integrated Water Resource Management
(IWRM). This collaboration between the UNDP and MEWA has
focused on improving the efficiency of water use, enhancing
water management policies, and strengthening institutional
capacities.

Additionally, the UNDP has facilitated knowledge-sharing and
capacity-building activities in Saudi Arabia to enhance the
country’s water management practices. This includes providing
technical assistance, training programs, and exchange of
expertise with other countries facing similar water challenges.

Overall, the UNDP’s contribution to the development of water
resources in Saudi Arabia has been instrumental in addressing
water scarcity, enhancing water management practices, and
promoting sustainable development. It serves as an important
success story in the region, demonstrating the impact of
international cooperation and partnership in the face of water-
related challenges
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ABSTRACT

The water sector in the Arab region faces significant challenges
in managing its water resources, including scarcity, pollution,
and the impacts of extreme climate change phenomena
reflected in the recurrent floods and droughts, as well as the
rise in seawater levels which can have significant effects on
coastal aquifers. Evidently, there is a dire need to improve water
resources management, if a water-secure future on the regional
scale is to be attained.

International Organizations have emerged as indispensable
partners in this endeavor, fostering sustainable water
management practices, developing policies and standards,
enhancing local capacity, networking and disseminating
state-of-the-art technologies, resolving shared water conflicts,
and mobilizing crucial funding. Their contributions are pivotal
in ensuring the availability and accessibility of clean water
resources in the Arab region, thereby contributing to the region’s
socio-economic development and environmental sustainability.

This research paper provides a concise overview of the key
International Organizations actively engaged in supporting the
region’s water sector and the principal role played by those
organizations in addressing such challenges and promoting
sustainable water management in the Arab region.

Through their various agencies and programs, International
Organizations have facilitated the development of policies,
strategies and initiatives aimed at conserving and optimizing
the use of water resources for maximizing the benefit obtained
from the drop of water and its interrelation with the fields of
agriculture, industry, and domestic consumption.

International Organizations have been actively involved in
capacity building within the Arab region, promoting knowledge
exchange and technical expertise in water management,
supporting educational and training programs, and enabling
local stakeholders to acquire the necessary skills for efficient
water resource management.
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Channel Maintenance Research Institute, National Water
Research Center, Egypt (2009-2019).

He hold Ph. D.in Civil Engineering in field Irrigation and Hydraulic
and he has a more than 38 years’ experience in research and
program management in water resources management,
environment management, climate change, and sustainable
development. He published over 70 scientific publications in
national and international scientific journal and conference

Dr. Tarek A. EI-Samman have been working in several regional
and national projects such as Wastewater Reuse in MENA
region, climate action for human security, water management
for sustainable development, aquatic weed management
in Uganda lakes, rehabilitation and maintenance the open
channels...etc.

He is an active member in many international and regional
organizations such as Arab Water Council (AWC), World Water
Council (WWC), International Commission on Irrigation and
Drainage (ICID), and Federation of Arab Engineers.
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ABSTRACT

The Arab region is one of the most water scarce regions in the
world with 19 countries below the water scarcity threshold.
The drivers influencing water scarcity in the Arab region
include population growth, unsustainable water abstraction,
desertification, climate change, variation in the consumption
pattern, inadequate governance frameworks, deteriorating
infrastructure, and transboundary water challenges. Addressing
water challenges can promote resilience by managing the risk
of potential crises that could result from inaction.

It is hence imperative for facing the challenges of water scarcity
inthe Arab region to utilize the available non-conventional water
resources besides the conventional ones. Arab water security will
largely depend on the development of non-conventional water
resources (NCWR), which offer great potential but also include
many challenges. Realizing the importance of using such non-
conventional water resources, the Arab Water Council developed
six policy briefs and an interactive network of professionals and
specialized experts in the field of NCWR. In addition, guidelines
for brackish water use for agricultural production in the Near East
and North Africa region were launched. One of the promising
components of non-conventional water resources is treated
wastewater. According to the World Bank report (2018), 82% of
wastewater in the Middle East and North Africa (MENA) region
is not recycled, presenting a great opportunity to meet water
demands. Treated wastewater can provide a constant flow of
water and nutrients for agriculture, in support of food security
and the environment. Nevertheless, wastewater can also impose
negative impacts on communities using this resource, as well as
on the supporting ecosystems, if not properly managed.

The main goal of the present article is to highlight the main
challenges, opportunities, innovation solutions and policy
actions to expand the safe reuse of treated wastewater in the
agriculture sector of the Arab region towards achieving the
sustainable development goals and ensuring water security in
the region.
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Ziyad is an Associate Professor and the Head of the College of
Project Management, Built Environment, Asset & Maintenance
Management at the School of Engineering & Technology. He
earned his Ph.D. in engineering for sustainable development
from Cambridge University- UK. Dr. Abunada has a wealth of
professional experience working in various senior roles such
as Program Manager, Procurement Manager, and Team Lead
at international firms, including The World Bank and Human
Appeal-UK. Additionally, he served as an Environmental
Specialist and Principal Environmental Consultant on numerous
consultancy projects with international organizations including
UNICEF. Currently, Ziyad is leading a research group comprising
PhD and Master candidates who undertake diverse research in
areas encompassing circular economy for a waste-free future,
complex management of climate change, life cycle assessment,
and engineering for sustainable development. His research also
extends to include the application of analytical and decision-
making tools and explores the impact of net-zero emission plans
on project management frameworks. Ziyad is actively involved
in funded research projects in collaboration with the Australian
College of Kuwait, Cement Australia, and Queensland Water
Department where his research supports these institutions to
improve their current practice towards effective and sustainable
practices. His research has also attracted international
recognition, with his work ranked first and earning him the best
research award in environmental management from ISESCO.
He has also been awarded the best paper in the Environment
Theme at the AINAC 2012 conference in the UAE. Furthermore,
Ziyad is currently serving at various international committees
including the Cambridge Sustainability Commission (CSC),
Global Accreditation Centre-Project Management Institute
(GAC-PMI), the Scottish Contaminated and Land Forum (SCLF).

40

(Y] g.gi aUj
Wil ayj4poll 2 g% asols

ABSTRACT

Water, inits essence,is more than just aresource; it's the lifeblood
of ecosystems, economies, and communities. It's hard to find a
more circular business than water where it is used and reused in
an infinite cycle. However, the shift to a circular economy water
(CEW) approach facies huge challenges and requires a multi-
pronged and widespread cross-sector collaborative approach.
The ongoing initiative in Gaza exemplifies this perspective,
aiming to redefine the region’s agricultural paradigm. Central
to this transformation is the dual objective of ensuring water
resilience and championing the tenets of the circular economy.
The current study not only highlights the key aspects required
for the water utilities to shift to a circular economy, but it also
presents examples of the value proposition and benefits to
the community, environment and to the utilities themselves
due to the transition to circular economy using a showcase. It
also gathers existing knowledge whilst examining the expert's
judgement on the challenges and the solutions that face the
transition towards circular economy approach in water sector.
The study recommends the next steps to help water utilities pivot
to create or to advance their transitioning approach towards a
circular economy best practice. One of the showcases that this
abstract offer and proudly presents at this reputational scientific
event is the introduction of a reliable reuse system and the
incorporation of treated wastewater into a regulated scheme
with a focus on the dual challenges of water scarcity and quality
degradation are addressed concurrently. With an expansive
vision to advance the shift towards CE, the study presented the
experts' judgement and the community perception towards
the CE utilisation whilst highlighting potential barriers and
solutions. The results showed a varied range of barriers along
a unique approach to present the interrelations across the CE
components and the water-food- energy nexus while looking
beyond the current take-make-dispose extractive industrial
model by focusing on positive society-wide impact.

KEYWORDS: Circular economy, water reuse, water scarcity,
water utility,
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Dr. Subhi Samhan, working as General Director for Research
and Laboratory unit at Palestinian Water Authority and work as
researcher in environmental chemistry, since 1997. Samhan was
as Head of the scientific community for the Palestinian Forum
2006, 2012, 2015, and 2018. Member of the scientific committee
for the Fourth Arab Forum Held in Egypt Dec 2022. Samhan
Coordinator projects IWRM for Improved Water Pollution and
Climate Change and Natural Resources Sustainability Cluster
of Palestine. Samhan research focuses on water-related
sustainable development issues within the context of a nexus
approach and water resources opportunities and challenges in
Palestine and the region.
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ABSTRACT

The purpose of this paper is to introduce the concept of the
Water-Energy-Food Nexus (WEFE) by addressing local cases
from Palestine (small and large cases). Globally, water resources
are limited, and the effectiveness of the use is determined by
technology and management as water demand is determined
by consumption behavior in relation to wastewater produced
as domestic wastewater. The water consumption is likely to
increase by 55% worldwide between 2000 and 2050. Some
industries will increase their water use by 400% (manufacturing)
and by 140% (electricity) (Organization for Economic Cooperation
and Development [OECD], 2012). So, using a nexus approach to
steward water resources sustainably in energy and food supply
chains is seen as a promising approach if wastewater is used as
the source of energy, not as waste.

In Palestine; the increasing of water stress, the restrictions to
access to water resources due to political situation and climate
impacts, and a rise in energy costs for water production and
wastewater treatment at research for implementation.

Results for WEFE Nexus in Palestine Cases (Saaer, Kharas, Nablus,
and Misilya WWTPs) will include results such as technical tools,
governance instrumentations, and investment capability. In
this paper, we will suitable these cases to the SDGs to be fit for
usage and opportunity for cooperate in Arab countries.

This paper concludes that the WEFE nexus national and regional
dialogue as concept and there a needs to develop a WEFE nexus
and tools, instruments for investment; in addition there is a need
to initiate a platform that guides and mainstreams the WEFE
approach into both policy and planning at the early conceptual
stages. Many recommendations are general concept and can
be consider as basic framework mainly if we focus on tool,
instruments to build the dialogue that could applied at different
scales such as national, local or even regional projects using
different technologies by using natural resources to decrease
the cost, maintenance and operations.

ool yuolBl yell paigall



16:20 - 15:20

JTaYe)

100 sl Jaillg Laglgiill pglell aysell aassls

BIOGRAPHY

Graduated from Faculty of pharmacy, Alexandria university,
2016, excellent with honor grade. Faculty of Pharmacy
Alexandria University, Master of Science in Pharmaceutical
Sciences - Natural Drug discovery. 2020 and PhD of Science in
Pharmaceutical Sciences - Natural Drug discovery. 2023.

ABSTRACT

Despite the growing demand for new synthetic antibiotics,
pharmaceutical natural products have received immense
attention in guaranteeing ecological life system with their wide
influence on water recycling and wastewater treatment. Natural
products have served as a crucial source of drug regimens
that build up the cornerstone of contemporary pharmaceutical
therapy. Owing to the fact that water is utilized in almost all
economic activities and wastewater is frequently a challenging
obstacle involving numerous economic agents and sectors,
water scarcity is becoming a growing serious issue in many
different parts of the world. Additionally, the high levels of
contamination and frequent shortages give rise to the necessity
for sustainability in the management of water resources growing
more and more important every day.

The recognition of the association between plants and
human health result in launching numerous botanical
therapeutics which comprise plant-derived pharmaceuticals,
multicomponent botanical drugs, dietary supplements, plant-
produced recombinant proteins and functional foods. Most
of these products substitute traditional and conventional
pharmaceuticals in the prevention, treatment and diagnosis of
diseases.
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The consumption of chemical methodologies for treatment of
wastewater and water recycling leads to the formation of toxic
by-products that raises environmental concern. Furthermore,
these methods consume numerous chemicals of high cost.
On Contrary, natural products offer a facile and environment
friendly way for water recycling, which significantly improve
human health. Most of these plants grow by suitable agriculture
consuming very small amount of water. Besides, plants revealed
a noteworthy influence on wastewater treatment. WWTPs
played an important role globally in the management of water
quality of rivers, lakes and aquifers. In some countries, plants can
treat a greater volume of wastewater than any other chemical
treatment technologies. In Italy, more than 9000 wastewater
treatment plants were reported.

Moreover, wastewater treatment plants are referred to as
powerplants since they are assessed not only for their treatment
efficiency but also for their energy effectiveness. Wastewater
treatment plants are considered an energy self-sufficient
operation with the potential of surplus energy production,
consequently these plants possess an advantageous effect not
only on the energy but also on financial balance.

In this context, we should aim at boosting the utilization of
plants for the effective management of water supply. Moreover,
it could be interesting to increase the awareness showing the
importance of exploitation of green natural technology over
any other chemical technologies in treatment of waste water
and energy saving which in return provides favorable impact on
human health and circular economy.
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Prof. Majed Abu-Zreig is a Professor of Water Resources and
Environmental Engineering at the Jordan University of Science
and Technology; currently the Director of the Water Diplomacy
Center and a member of the advisory committee for the Higher
Council for Science and Technology. He previously served a soil
and water conservation advisor to the National Agricultural
Research Center for several years. Prof. Abu-Zreig is an expert
in the field of water resources management, water diplomacy,
rainwater harvesting, arid land hydrology and climate change,
published more than 50 papers and managed several research
projects in the field. He has wide international experience,
worked several years at the Arid Land Research Center in Tottori
and University of Tsukuba/Japan, and made several research
visits to various universities in Germany, Russia and Portugal.
Previously, Prof. Abu-Zreig served as the director of International
Relations Office, Dean of Graduate Studies and Scientific
Research at the German-Jordanian University.
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ABSTRACT

One of the main challenges facing Middle East and North Africa
(MENA) region is water scarcity. The rapid population growth
in the MENA countries, as well as widespread immigration,
including refugees from conflict-impacted countries, add
tremendous pressure on the limited natural water resources.
Furthermore, resources mismanagement and climate change
impacts exacerbate the imbalance of the water demand-
supply budget. The absence of effective local, national and
transboundary water governance has also contributed to the
inefficient use of limited water resources, and aggravated socio-
economic tensions not only between riparians, but also among
water users within the states.

To address and overcome these challenges, cooperation over
shared water resources must be strengthened among all
relevant users, affected actors and decision-makers. The Water-
Energy-Food-Ecosystem (WEFE) Nexus approach recognizes the
interdependence of these sectors and highlights the importance
of system efficiency rather than sectoral efficiency. Decisions in
one policy area can have unintended consequences in another,
and the cross-sectoral relationships should be acknowledged to
enhance regional water security, socio-economic development,
stability, and peace. Failure to address trade-offs and externalities
can damage trust between countries and cause tensions, which
can hamper regional cooperation or even spark conflict.

This paper/presentation elaborates the role of a newly
established center “Water Diplomacy Center”in promoting WEFE
nexus approach and water cooperation, conflict prevention and
mediation on shared water resources, ultimately

contributing to reduced conflict potential over shared water
resources in the MENA region and the harvesting of cooperation
benefits. Local examples for implementation of WEFE approach
will be presented.
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BIOGRAPHY

Dr. Youssef Brouziyne is the International Water Management
Institute’s  (IWMI) Country Representative~ - Egypt, and
Regional Representative - Middle East and North Africa. He
brings significative experience in sustainability stewardship
and resilience building across the water and agricultural value
chains in North Africa, West Africa, and Southern Europe with
multinational agribusiness corporations. He was previously a
professor and researcher at the Mohammed VI Polytechnic
University (UM6P) in Morocco from 2019-2022, where he
managed and contributed to a portfolio of research and
innovation projects around climate change impacts on agro-
hydrological systems, climate-smart water and crops systems,
as well as social and digital innovations for resilient and
sustainable water and crops systems.

Currently, Dr Youssef Brouziyne is IWMI’s representative in Egypt
and the MENA region. Together with a highly skilled team in
the MENA office and a diversified panel of partners, he strives
to help stakeholders in the region move towards growth and
sustainable development through innovative science-based
water and climate solutions. He has a PhD in water and climate
change from Sidi Mohamed Ben Abdellah University, a Master’s
in marketing and product development from IAE of Metz-France,
a Master's in integrated sustainable solutions for Mediterranean
tree crops from the Mediterranean Agronomic Institute of Bari,
and an agronomic engineering degree from the Hassan Il
institute for Agronomy in Morocco.
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ABSTRACT

The Arab region is considered the most water-scarce region
in the world. Currently, average renewable water resources
availability per capita is one-tenth of the worldwide average.
Increasing water scarcity and pollution is becoming a major
concern. The water crisis is creating competition for water
between sectors and countries with threats to social stability,
peace, economic growth and ecosystems. Arab countries needs
to overcome the barriers to accelerate the reuse rate. In this
paper, key policy analysis outputs from IWMI's ReWater MENA
project are represented to address the challenges that obstruct
the potential of water reuse under the climatic, socioeconomic
and institutional contexts of the region.
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BIOGRAPHY

26 years of technical expertise in Water industries in a role of
Management of water production and Distribution system.

Responsible for proper efficient operation of Water Distribution
System, maintaining water quality standard as per Kahramaa
norms. Utilizing subordinate staff in a coordinated effort
prioritizes, assigns, reviews, evaluates and schedules all work
for optimization of distribution system KPI. Involved in policy
making for system betterment, by utilizing latest technological
advancement.

Team member for kahramaa water contingency plan.
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The primary objective of executing mega reservoir project was
to improve the water security in the State of Qatar and increase
the water supply system storage capacity from two days to five
in excess to one day in production plant.

ABSTRACT

System was operating prior implementing Mega reservoir
project was, the Independent Water Production Plants (IWPPs)
at Ras Laffan (North) and Ras Abu Fontas (south) situated at
the two ends of the Qatar supply water directly to Secondary
Reservoir Pumping Stations (SRPS) located across Qatar, via
network of transmission mains.

The existing system had risk as failure of the Desalination Plants,
such as a major pollution incident in the Gulf. In the event of
such a failure, the existing storage could maintain supplies for
only a few days.

To provide the required Five-days of water storage, and to
increase the security of supply, an intermediate level of five
Primary Reservoir Pumping Stations Mega Reservoirs was
introduced to existing water supply system and to provide
operational flexibility North and South IWPPs has connected
with all PRPS sites through multiple large diameter Corridor
Mains.
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28+ years in the Water and Energy Sectors in KSA.

Dr. Saud has an engineering background and 20+ years of field
experience in desalination and power plants and transmission
lines design and operations as well as a strong management
and leadership skills, with solid track record developing and
implementing sector strategies, leading complex programs,
managing large teams, aligning stakeholders, and overcoming
challenges to deliver business results.

Dr. Saud is recognized as a Water and Energy expert with strong
understanding of sectors governance, sectors value chain,
operations and economics in the KSA context.

During his career, he demonstrated a strong work ethic, integrity
and sense of community engaging and leading several social
initiatives.
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Mohammed manages HydroTech's Environmental Engineering
and Geology Water Resources Group in New York, performing
services nationally and internationally. He provides expertise
in water resource, master-plan engineering, integrated water
resources sorategy, site analysis and design, floodplain and
flood control studies and design, infrastructure assessment and
design, hydrologic and hydraulic analysis, modeling and design,
stormwater management analysis and design, geotechnical
engineering, climate change analysis and design, green/grey
infrastructure, sustainability analysis and design, preparation of
construction documents, basis of design reports, CSO reduction
studies, hydraulic structures, sewer and water mains design and
environmental engineering and permitting.

Al Arag established, managed and conducted research in
Green Infrastructure, integrated sustainable water resources
management, climate change, flood mitigation, resiliency, and
integrated modeling for several city, state and federal agencies.
He also collaborated with federal and state agencies as well as
private entities throughout the US. Developed project plans,
budgets, administered contracts for NYCDEP & externally
funded projects.

Al Arag has almost two decades of experience working for
a range of clients including FEMA, USACE, New York State,
New York City, and other states, cities, local and international
governments. Mohammed has managed multi-disciplinary
teams consisting of variety of engineering consultants and
contractors on multi- million-dollar projects for clients such as
NYCEDC, NYCDEP, NYCDDC, NYCDOE, NYCDPR and NYCHA. He
is well versed with local, federal, state, and international design
guidelines. He also has experience working with developers,
architects, construction contractors, design subcontractors, and
various requlatory agencies and utility service companies.

Mohammed has also worked on projects in New York, New
Jersey, Virginia, Jordan, Qatar, UAE, Iraqg, and Saudi Arabia and
he is actively involved in national and international technical
committees of professional engineering communities.
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complexities of water processes in cold climates. With a blend of
rigorous academic training and a keen interest in hydrological
studies, Mohamed continues to contribute significantly to the
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ABSTRACT

In hyper-arid regions such as the Arabian Peninsula (AP), an escalating series of challenges - encompassing demographic expansion,
economic growth, and climate variations - are exerting an increasing toll on already strained water resources. Particularly in areas
overlying transboundary basins, where the exploitation of both renewable and nonrenewable aquifers is a complex dynamic, there
exists an imperative need for a nuanced monitoring and analytic framework. Addressing this, our study delineates a transformative
path in resilient water management, presenting a groundbreaking Google Earth Engine (GEE) framework to facilitate robust, near real-
time surveillance and analysis of pivotal climatological elements, thereby foregrounding sustainable water resource management in
the region.

Harnessing an extensive dataset, our investigation adopts a nuanced approach to scrutinize the climatological narratives in the AP.
Utilizing remote sensing and ERA-5 ECMWEF reanalysis data, it intricately analyzes the temporal and spatial variations of essential water
components, thereby highlighting the urgent necessity of a real-time system that integrates diverse data sources to oversee water
resources. A critical facet of this endeavor is the analysis of Total Water Storage (TWS) data, derived from the Gravity Recovery and
Climate Experiment (GRACE) mission.

A detailed evaluation of the GRACE data indicated a significant declining trend in TWS across the AP for the period spanning
2002 to 2017, offering detailed insights into the changing patterns. Concurrently, the trend analysis exposed a notable decline
in precipitation, coinciding with decreasing soil moisture trends, predominantly in the southern sectors of the AP. Applying the
Modified Mann-Kendall Test to the linear trends discerned, their significance was substantiated at a 5% significance level. This
investigative depth fostered a greater comprehension of the synergies between climatic factors and TWS, gquiding towards
improved groundwater management strategies.

The conducted climatological analyses have underscored the imperative need for a near real-time system that synergizes various
data sources to provide an acute monitoring of water resources in the region. The analysis revealed noteworthy anomalies in GRACE
monthly water storage trends across the entire AP, with significant negative trend coefficients fluctuating between -9.2 x 10-2 and
-0.6 x10-2 cm/month throughout the study domain, with a more pronounced decline was evidenced in the northern regions. This
was contrasted by escalating trends in rainfall and soil moisture in the same areas, potentially pointing to heightened groundwater
usage. Concurrent analyses of ERA5-precipitation product between 1970-2023 exhibited both positive and negative linear trends
ranging from -0.06 to 0.05 mm/year. Similarly, SMAP soil moisture data trend analysis showed a high spatial heterogeneity with
slopes ranging from -1.89 x 10-4 to 3.2 x 10-4 mm/day signifying varied climatic responses across different regions.

65 olsall yuolall sl jaigall



14:35 -13:20

bjgw (slwsl) ablall LP_E')U_THQ aslll @bliall Glwla) yell 510l

Al
Sl oo J_15| lgibluuo @ lig a0l @ bliall o6 dajjgull aplll g o
200 Lguo Sprboll Jobgll Sgiudl Jaeall ng_w Hg »1Jl asluwo
(45-38) dl_'mJl 0 29l abell 6jlall asys al oJl aoly] piodlo

209 .l dfl_uu wlgall dyyig el lgilhw ywjloyg 1aygio ao)d
dyhall Gleninall e Sl Sl slbjiw pliall sy JUT asles

6gutll e abololl giuell Jiw 11097 aga) lowwlg (Lgigolao

Ol oam agolgalg .Wleainall 02 slnisd auogll jamwdl ayilgunll

o e aghinll e boluwi LJ_LJIJLl:w_JI olwa) alelo ¢)la] go 20 1

ol Ul oy il eury Lgobeo (4) 6)lisl 6aauig 6uné canlgc

>0 S LJ_|:>|J_J| Jo-@g ayll ol il (6587 U Jarwdl o puisll

2690 (oD 8)gaaiall L_,_::l,qul uwo JU4ss 100 wlngu.ul ayyquudl agoll

wla 61l auuseall plasilg ayqiigall Il cab o alg il

o2giuwnll 2 6gall L;_:'JJLI:LODI oluo slma) eldsqg wilenallg sayyilall cani

:astholl sloodl ol was glb

lg Gilall wlpilll o allg Lanill e aholboll e

Sl elbll awoil) Silall 5jlgll 650)

a0)bJl ol bl (o cauasill o

Bygai0ll el Joli 6ole] »

ool gl Giuell Juw jjei Loy auilgll 69l auals o

Logac oIl jg 235 g0 23l 6 oall g aizall a4yl fjoi o
Lognd (cliollg

a5l asl gog

slaodl piogl gl glbowdl (cloib Ul jlei wll 6 domluoll ©
ay lapwlg J(algnllg aplil) auchjl agilblii aojlll olioly
ilgall

Sluo g0 206y Loy a0l o6 L Joall 2 oinoll a5l jjei ©
Agiolaiwl @163ig 6 i)l liiall e a ool olaj aidg§uo

asyliog ,5Uall pei Ul 9o ol g ainoll 3|J_O| wusi Alelpo| pco o
auchl pgilblis aw)loo

66

02023 p05gi 23 | LI gyl

olaall 5jlgn (6 diyasll CIlisl pladiml dsuwli] dulsll

sl pwls wlgl] (scpo uew Cawg)
Ujguw (Jhuﬁl) alblall LJJ:)lJ_Jlg aolll @bliall cilwljal il 50l

GCI0 2 LQuwg)

ailall &l

L__J_DIJ_Jlg aolbll @ bliaJl Glwla) el ijoJI 20 ygleio pus
aulall 5jlgol) alolbioll 6ol 2eoly Guti) /5Lwdl -alsls)l

.aganll dwaigll a5 @Guos aeolb 0 Sliwl

lowwllg ailall 5jlgall 6)lalg auilall Slidall plaia Ul jgloo p_a)l

asyitall adgall oluallg s ell GFlall gollg syl elbs (6

2oy @Gleii pjlaig .olwlypg adin albla jlai] o asjliwll
a5l a_oLol Uil sy jUT 20 watbillg wsiJl olio 6clab
aell ashioll -0 Glall goll appell apuliwll sy o0

auageiill Lgibs slac] e Jasllg ((2030)
dasoly arwlall bball g0 23.c pigbig guyjai 0 as)linll

slgall 8)lalg asilell Oliellg lgagll Jloo o6 wdio>
Ldellg L)l gaiueo bl guilopel] ¢lag auflall §g-6aJlg :@iﬁLoJl

ool yuolBl yell paigall



14:35 -13:20

asgeull aupell a4laall ooyl ibgll all

wsloll

sac cloijlg bgiw oo 100 o Josl jUbolll Jobha bowgio 20
aysell oluall o aujol alile asb Wlis (clijll clbhsll g aig gléowll
e claill Jo aallell Olpieill 13§ .angeudl dyell dblaoll 0
alioll cilsig aiusall Glgiwo glojlg (ol 2ac 6 Ggrwall
auasll oluad) (prellg wdbll (e aiull Llballg op19ig

Sloagiuo Blaueai o0 wiowll bl wl G odsUl o olpl paluy
gow Lgic u_l_Cl U_lJl ool bwgll §idlg clpeadl d&ogewll L_.,_JJ:)LLD
aolpll @b a5 ¢ 2030 ay§) (oo 2021 (oLcu—OlQ—Co—JQ (S
1534l plgo 2uail) dojll auinil auill jugai JUS g0 2022 plc aylay 0
(olnuubg sl ol 8jgao Ulplb g_ul olaaiwl dauogyl L_}Jb_J.LL”
Syl L_,_1J:>gJ| 9l o Wlbilug Saaell quilllg a oyl a okl g 100
JEEEVIR-BEVIE gl awlbjiiwl Gl ool jau Qo udabll augall

blizall of Sl Ul Jgba

20Jl -6 anmlunllg Lol Johs 65U g 2olipl LJ_uJLuJTJl oo gll
aomLuiallg wleall Blbgog dyjlsll o plgellg U;»Lm]l il Ul (o
oluall acgiio joloo pogi JUS o sdolaiuall a.LaJqub_ob_Jlequ.Lu
29 ol 5jlgo &)ls] &0 aslooll bggo Lr_‘ul el peow Lad asaell
Co wlenl) awluwall @ bliall -0 apb o)l g inl 62690 dylac
-0 oluall 2ijgig acljjllg aslbll gLul pLol b Lafle ool 8)a0 J4osu
aynall g bliall

0 wlll o_u,dl el Gle aulw JUT 2lall isil gy ol 26giall (o
Goleall O_J_cdg_Jl olooll 0 L_Jlj_lJLL” 0am j54iq buwglll @il ashio
2olipll Wlasl 145q .auasll oluall pl_cw Il Jaodllg CLClJJJlg J_‘>.anlg
JUo o Lgio aollg anlioll L_Jlj_lJLL” 03 0o e LDJ| cub_u,ulg

. H9lig eleg ogio agi

Ll UT U0 a8 e i (_,_Jgjl 6aclgll ailpigog oolpl 1 20
apgewll aypell adlaoll 0 aolpl Glbi e lasllg (2gioll
aJgauall nggall (I a_oLDJLJ ol o (sgibo b JAiy OInLW
Sleaiboll Gle by )_UlJ aJ yghwg duaell oluall 5jlgo d_')| (0
aalinall axsloall @ bliollg alelballg Jgadl cilslnislg all abillg

67

02023 posgi 23 | LW gl

olaall 5jlgn (6 diyasll Cilyisl pladiml :dsuwlil dulsll

Jui Joa.ou.ml

&aila)l 6 puadl

Jbeiwl ods Ul oolipl) (sayeidl paell cinio Wb JWl U_ml LpJ|J_U
g2l sloydl ibdll j53ll cawll

100 J5 0 9o

(WWRP) gushll &by ll allell aolipll

(WXxMOD) guahll quuai clps) Jgall @uall e

(AMS)asaypo dl sloy Ul duoo @

2 Wl gyl wblio

coudl jlboiwl) Gadoll aolipll saeill paoll e
Doyl Gibgll Bl guebll guuai o)l yao e
a2l gholjl dypull ayleall 6209 guul)

- gl gholjl adpiu slojll Syl s e
2loyllg clggll 6390 adlo aolip gug) ©

-9 piuolollg yugyeltaul dopa jujell suc cllall de0b go o120 @
udebll bl JI o 2y gc Jleiiw Ul gapad daygall sloj i

ool yuolBl yell paigall



“las]
analell Slanlall
(Posters)



(Posters) dawolall Olanloll Glbslo

Gamal Khalid A. Mohamed', Khalid A. Alkhuzai2, Osman M. Najjar?, Hassan S. M. Hilmi®
TUNESCO Chair in Water Resources, Omdurman Islamic University, Khartoum, Sudan. *Faculty of Engineering - University
of Al-Baha, Al-Baha, KSA. *Faculty of Agriculture, Alzaiem Alazhari University, Khartoum-North, Sudan

Gamal Khalid A. Mohamed

BIOGRAPHY

My name is Gamal Khalid Awadelkarim Mohamed. I'm an
irrigation expert and am working now for the Agricultural
Research CenterinJazan in AbuAreesh town. | specialize in water
management and have a decade of successful experience in
water management and irrigation in different sectors in Sudan
and Saudi Arabia.

I got my PhD in 2022 from the UNESCO Chair in Water Resources
at Omdurman Islamic University, Sudan.

As a strong believer in water consumption rationalization, | am
passionate about creating awareness among the community
to save water and use it wisely. | used to use different water
resource models, such as the WEAP and Mike basin models.
| found great benefit in spreading the culture of water
consumption rationalization.
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UNESCO Chair in Water Resources, Omdurman Islamic University, Khartoum, Sudan.

ABSTRACT

Water demand in Saudi Arabia is posing significant challenges
as a result of the continuously increasing water consumption.
Model frameworks combining many-objective robust decision-
making modeling were developed to identify adaptive water
consumption rationalization (WCR) measures for Baljurashi
Governorate of Saudi Arabia. Two modeling tools were
presented: (i) predictive model for daily water consumption per
family; and (ii) a conceptual model for WCR, considering different
variables. Results showed that family size, monthly water bills
and fixing water conservation tools are highly significant to
water consumption, while the monthly income was insignificant.
The variables that influence the decision-making for WCR were
found to be water policies, water sector privatization, water
supply & demand, water tariffs, water conservation tools, water
metering and awareness campaigns. The models proposed
are important tools for practitioners and policymakers seeking
science-based decision assistance. Developing a robust WCR
plan requires the researchers and water managers to well
characterize the future water supply and demand of the study
region and the vulnerabilities of their tools.

Keywords: Water consumption rationalization; multiple linear regression;
integrated assessment model; decision making
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BIOGRAPHY

My name is Abdulhadi Al-Marri and from Qatar. | have 18 years
of professional experience in the energy & industrial sector
and currently I am head of leak detection and water loss at
Kahramaa. | was involved in many projects related to control
water loss by using advanced technologies. | have a bachelor’s
degree (BEng) in mechanical engineering and a master’s degree
(MSc) in advanced engineering & advanced management from
(UK) universities.
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ABSTRACT

This paper presents and discuss three ways and important
steps to get proper understanding for calculating the water
losses components apparent and real for selecting the proper
KPI. Those steps are: (1) The different ways and methodologies
for calculating the water losses components, apparent and real.
(2) The difference of how the data was acquired by mentioning
metered, calculated, and estimated in each water balance
table components. (3) After clarifying both the real & apparent
calculating methodologies and how we acquired the data, then
we can select the financial & operational KPI's or performance
indicators that will suit your utility needs.

Keywords: water balance table, water loss, Non-Revenue Water (NRW),
apparent loss, real loss
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Amin Shaban

BIOGRAPHY

Dr. Amin Shaban is a Director of Researcher at the Lebanese
National Council for Scientific Research (CNRS-L) & Professor at
the Lebanese University. In addition, he has been nominated as
a Consultant for several international entities (e.g. UN-ESCWA,
UNESCO, IHP, ENPI-CBCMES-European Commission, World
Bank, etc.)

He has a Master degree from the American University of
Beirut, Ph.D. from Bordeaux-I University, and he has achieved
a Fulbright Program in the United States, at Boston University.
He is specialized in the use of satellite images to study water
resources including the monitoring of water resources,
groundwater exploration, and watershed management, climate
change impact on water and terrain surface processes.

Dr. Shaban is the representative for the National Hydrological
Committee - IHP of Lebanon (Focal-point). He is also the CNRS-L
representative of the National Committee for combating
pollution in the Litani River and the Qaraaoun Reservoir.
Moreover, he is a membership of several scientific assemblies,
such as American Geophysical Union (AGU) and International
Association of Hydrological Sciences (IAHS). Dr. Shaban has been
given several honorary awards, including the Award for Career
Excellence in Scientific Research and Award of Distinguished
Researchers; Award of Best Arab Researcher in Integrated Water
Resources Management.

Dr. Shaban has about 60 Publications in International Journals,
as well as published in more than 50 International Processdings,
4 scientific books on water resources, and produced several
book chapters. Dr. Shaban is the Principal Investigator for more
than 15 research projects and participated in more than 25
projects. He has a teaching experience of more than 15 years,
and supervised many Master and Ph.D. students. He also
participated in a wide spectrum of seminars and workshops
worldwide, plus many technical studies. Thus, he contributed in
putting the water principles for Lebanon and proposed several
approaches for water resources investment conservation.
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National Council for Scientific Research, Beirut, Lebanon

ABSTRACT

The mountainous region in Lebanon, one of the highest
mountains in the Middle East region, constitute a significant
surface and groundwater reservoirs. This elevated region is
characterized by high rainfall rate (>1400mm), and snow remains
ontheslopes allyearlong, thus they largely contribute in feeding
rivers, springs and groundwater aquifers. These mountain
chains have been reserved for long time as unique ecosystem.
However, changing natural and man-made indicators have
been existed in the last few decades due to the variability in
climatic conditions, which is exacerbated by negative human
interference. This has been reflected on different environmental
and socioeconomic conditions in the adjacent regions at
pediments of these mountains. For the climate; however,
there is an obvious change in rainfall patterns, whether in the
increased rainfall intensity or shifting in the seasonal, as well as
there is remarkable increase in temperature by about 1.8 over
the last few decades °C. Whereas, the negative human impact
is viewed from degrading the ecosystem and the interruption
of the hydrologic regime on these regions by rock excavation
and diverting water from snowmelt along slopes, plus the
disintegration of the recharge zones on the major feeding
zones. Thisis in addition to severe water contamination. Besides,
the volume of water resources in the surrounding regions of
the mountainous regions has been reduced; and hence, the
discharge in many issuing rivers and springs has been declined
by 60%, while several springs have been dried. The status quo
has been changing the entire ecosystem and even lifestyle in
the surrounding regions. Yet, there are no legislations and laws
to mitigate the uncontrolled implements on these regions.
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Maroun Moussallem

OGRAPHY

Masters in Civil Engineering, St. Joseph University, Faculty of
Engineering - ESIB, Mar Roukoz - Lebanon.

03/1993 - 06/2010: Board Member of the Litani River
Authority, Beirut - Lebanon.

0672010 - 04/2018: Director General, Chairman of the Board,
Bekaa Water Establishment (BWE), Zahleh, Lebanon.

01/2015 - 01/2017:Executive board member of the Arab
Countries Water Utilities Association (ACWUA) - Representative
of the Lebanese Water Establishments in ACWUA

04/2018 - 10/2019: General Director, at the disposition of the
Minister

Ministry of Energy and Water, Beirut, Lebanon

02/2020 - 02/2022: Senior Water Consultant at the Economic
and Social Fund for Development (ESFD), for "the Local
Development Programme along the Litani River Basin”
funded by EU.

0372022 - 06/2023: Senior Water Resources Management at
the Consultant “Consortium of 4 companies: Euro - funding/
Eptisa/OCA/ELARD" in the Local Development Programme
along the Litani River Basin project, managed by ESFD,
managed by the Economic and Social Fund for Development
(ESFD) and funded by the European Union - External Actions.

07/2022 Providing services as Senior Water Consultant to
support “Triangle” company in the Stakeholders mapping and
analysis Study for Water Sector in Lebanon, funded by the
Swiss Agency for Development and Cooperation (SDC).

07/2023 to date: Senior Water Consultant at the Economic
and Social Fund for Development (ESFD), for "the Local
Development Programme along the Litani River Basin”
funded by EU.

07/2023 to date: Local Expert with SEURECA - VEOLIA for the
“Digital Transformation in the Lebanese Water Establishments
- Bekaa Water Establishment” project implemented by AFD
and funded by EU.

12/2022 Participated as a speaker in the Fourth Arab Water
Conference - Cairo: "Arab Water Security for Life, Development
and Peace”. Title of my presentation is “The Litani River Basin:
Natural & Anthropogenic Challenges”.
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Senior Water Consultant, Economic and Social Fund For Development (ESFD)

ABSTRACT

In the 2010 NWSS (National Water Sector Strategy), the MoEW
(Ministry of Energy and Water) set a target to increase the
reuse of treated wastewater from 0% in 2010 to 20% in 2015
and then to 50% by 2020. The strategy estimated that up
to 150 MCM/year of treated wastewater could be used for
irrigation by 2020, while another 100 MCM could be used for
MAR (Managed Aquifer Recharge). Unfortunately, these goals
were never realized. Currently, only one pilot wastewater reuse
project is being implemented at the Ablah WWTP in the Bekaa
region (Caza of Zahle). The project is funded by the ACCBAT:
EU through a climate change adaptation and best agricultural
practices project. The reuse system has replaced groundwater
with treated wastewater for the irrigation of 20 hectares of
table grapes. Currently this system is not operational due to
some unfounded fears from one of the neighbors, he filled a
lawsuit against the municipality. Several obstacles hinder the
wide adoption of wastewater reuse. These include the delays
in the execution of WWTP projects, the lack of an adopted
national standard for the reuse of treated wastewater effluent
and sludge, inadequate capacities and absence of extension
services at the involved Ministries and Water Establishments,
as well as the lack of needed infrastructure to transport the
water from the plant to its intended use location. In 2010, FAO
developed the Lebanese Guidelines on Sewage Sludge Use in
Agriculture and the Lebanese Wastewater Reuse Guidelines;
yet none have been officially endorsed. With the upcoming
implementation of the Water Code, several decrees should be
adopted or revised, including the decree on the reuse of treated
wastewater. Recently, the International Water Management
Institute (IWMI), through the Rewater MENA project, has started
a national baseline assessment on reuse potential. The project
also aims to update and validate the reuse quality standards in
association with the LIBNOR committee and to implement two
local reuse plans. In the meantime, CDR is undertaking a study
on sludge management, specifically in the Bekaa region.
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Saddam Q. Waheed

BIOGRAPHY

Mr. Saddam Qahtan was born in Baghdad in 1985 and obtained
a Bachelor's degree in Water Resources Engineering from
the College of Engineering, University of Baghdad, from 2003
to 2007. He then obtained a Master's degree in Hydrological
Engineering from the same university for the period (2007-
2010).

He has been working in the Ministry of Water Resources in Iraq
since 2010inthe Planning and Monitoring Department - Strategic
Studies Division, where he has been responsible for monitoring
and implementing studies. During his employment, he was
sent to obtain a doctoral degree in Civil and Environmental
Engineering from the University of Colorado from 2015 to 2020,
specializing in hydrological modeling and water resources
management to adapt to the impacts of climate change.
He recently completed a post-doctoral certificate in Climate
Change Adaptation from the University of Colorado, USA, where
he studied from 2020 to 2023.

Mr. Saddam is currently participating in several ministerial
committees, including: (1) Member of the National Negotiations
Team for Transboundary Rivers, (2) Member of the National
Committee for drafting the Nationally Determined Contributions
(NDCs) for climate change in Iraq, (3) Representative of the
Ministry of Water Resources in the National Permanent
Committee on Climate Change and the Paris Agreement, and (4)
Member of the Technical Negotiation Team for climate issues.

Mr. Saddam Qahtan has participated in numerous local and
international conferences and seminars and has more than
ten registered research papers in the Scopus database. He has
received several awards, including third place in the Regional
Climate Security Competition in the Arab region, and he has one
patent.
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Post-Ph.D Affiliate, Colorado State University
Department of Civil and Environmental Engineering
Chief Engineer, Iragi Ministry of Water Resources, Planning & Follow up directorate, Iraq

ABSTRACT

The management of water resources is being influenced by
climate change and in need of comprehensive adaptation
strategies in order to respond to potential long-term future
projections. Therefore, assessment of climate change impacts
on water resources infrastructure performance, including
reservoirs and regulatory controls, is a growing concern in the
integrated water resources management and creates a need
for new strategies or adaptations to avert undesirable impacts
and cope with shifting climate regimes. The goal of this study
is to develop a new integrated water resources management
framework to assist in decision-making process, employing a
probabilistic-nonstationary  hydroclimatic circumstances, in
order to promote the integrated water resources management
as well as examination of the long-term the system’s resilience
for multiple objectives. Herein, a modified approach to examine
the resilience was applied. In which, the so-called bottom-up
approach was used along with the modified resilience concept to
achievethelong-termoperationtargets. Thisapproach, however,
integrates the Global Circulation Models (GCMs) with statistical
weather generator (SWG) to produce wide range of future
scenarios. Then, the system response is evaluated against those
scenarios. The study utilizes a pre-developed SWG to synthesize
different future trajectories by altering three weather variables;
the precipitation amount, temperature mean, and wind speed
magnitude. The proposed paradigm is consisted of four stages
phases, as shown in Figure 1: (1) the identification of the future
climate exposure using different GCMs; (2) future water supply
estimation for different scenarios using hydrological models;
(3) future water demand estimation for different scenarios of all
system stakeholders; and (4) evaluation of system performance
resilience for the dam operational purposes. Lesser Zab Basin
in Irag has been selected as a case study to apply the proposed
paradigm. Lesser Zab River originates in Iran’s north-eastern
Zagros Mountains. Its area is about of approximately 15,600
kilometers square. Its catchment area stretches into Iran to a
little extent about 29.27%, while the majority of 70.73% is in Iraq.
The main dam of the basin is the Dokan dam, used for multi-
purposes dam: irrigation, hydropower generation, and flood
control. It is located approximately 295km north of Baghdad.
The total design capacity of the Dokan Dam reservoir is 6,870
million cubic meters.
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ABSTRACT

The earth global population are projected to reach nearly 10
billion people by 2050, with roughly 83 million people being
added to the world's population each year. Humans are facing
acute food shortages due to both climate-related events and
production deficiency. The climate-related events are such as
flooding, irregular rains, droughts, and high temperatures. On
the other hand the production deficiency are related to the
traditional agricultural techniques, lack of fresh water, reduction
in the soil fertility, plant diseases and pests.

Hydroponic is a type of agriculture or gardening method that
use water instead of soil. It was found that the fluid dynamics
of water changed the the architecture of plant roots, which
allowed them to uptake nutrients more efficiently than plants
grown in soil, causing them to grow larger in a shorter amount
of time, and with a 90-95% reduction in the needed amount of
fresh water.

Agricultural bio-waste is becoming a source of environmental
pollution which require adequate and management solutions.
Vermi-composition is a technique by which the red wiggler
earth worms Eisenia fetida is used to convert the bio-waste into
a valuable organic plant fertilizers. The production process of
the organic fertilizers from the feed-stock s illustrated in the
present work.

Using the approach of the circular economy, the conversion of
bio-waste into a valuable organic fertilizers have a great impact
on the economy of the food production processes as well as
the achievement of the environmental and socio-economic
goals.

Key words: food production, Hydroponic, Vermi-compost, earth worms,
circular economy
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ABSTRACT

Controlled drainage (CD) is a technique for regulating the water
table level; control the discharge of drainage water using a
control structure which is installed in the drainage outlet. CD
could be applied in agricultural areas that have subsurface
drainage systems with suitable access points to subsurface
drains’ outlets, such as manholes or weirs in the open collector
ditch. The objective of this research is to provide an overview
of research conducted on CD in Egypt and its impact on water
saving, nutrient losses and crop vyield. Also, the potential of
achieving several Sustainable Development Goals (SDGs)
related to water management and crop production associated
with CD application was investigated.

Inthe Controlled Drainage (CD), the out levelis typically changed
several times during the growing season by changing the weir
setting, Fig. (1), in response to daily fluctuation in rainfall and
evapo-transpiration. The hatched area is the quantity of water
saved during one cycle. In the CD, drainage occurs as long as
the water table in the field is at a higher elevation than that of
the weir at the control structure.

CD is applied in several study areas in Egypt that are cultivated
with rice or dry-foot crops, Figure (2). There are some important
differences between CD for rice and dry-foot crops. For rice,
where the objective is to keep the water table as close to the soil
surface as possible, a drain-blocking device can be used, which
is opened frequently to refresh the standing water. For dry foot
crops, a movable outlet used to control the water table level
below a level at which water-logging in the root zone would
affect crop production. The movable outlet is used in composite
subsurface pipe system.
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ABSTRACT

The mountainous region in Lebanon, one of the highest
mountains in the Middle East region, constitute a significant
surface and groundwater reservoirs. This elevated region
is characterized by high rainfall rate (>1400mm), and
snow remains on the slopes all year long, thus they largely
contribute in feeding rivers, springs and groundwater aquifers.
These mountain chains have been reserved for long time as
unique ecosystem. However, changing natural and man-made
indicators have been existed in the last few decades due to
the variability in climatic conditions, which is exacerbated
by negative human interference. This has been reflected on
different environmental and socioeconomic conditions in
the adjacent regions at pediments of these mountains. For
the climate; however, there is an obvious change in rainfall
patterns, whether in the increased rainfall intensity or shifting
in the seasonal, as well as there is remarkable increase in
temperature by about 1.8 over the last few decades °C.
Whereas, the negative human impactis viewed from degrading
the ecosystem and the interruption of the hydrologic regime
on these regions by rock excavation and diverting water from
snowmelt along slopes, plus the disintegration of the recharge
zones on the major feeding zones. This is in addition to severe
water contamination. Besides, the volume of water resources
in the surrounding regions of the mountainous regions has
been reduced; and hence, the discharge in many issuing rivers
and springs has been declined by 60%, while several springs
have been dried. The status quo has been changing the entire
ecosystem and even lifestyle in the surrounding regions. Yet,
there are no legislations and laws to mitigate the uncontrolled
implements on these regions.

ool yuolBl yell paigall



2l 2Rl B

peall Gle g uouw .0
olal) 8)ljgJl @Bq jlWiiwo

u" I || .l'. III .
S8l 2000 ljgollll joc >
olwal) 6)ljoll allbq jliuiuo

2l 2Ry B

1o auudl Spus .o
olal) 8jljgJl @Bq jWiwo

clocl
zuolell dialll

dJ.o.lsz”aJ:dﬂu.u.ljj

80U )2l 2000 P JUs 5.l
T alwhal aolell gla Ul ple yao
olwall 5jlgo @xanig

dauolell dialll gc
2upoll 2000 (U 292w
bubai aslell 6)l5U1 ple pao
olwall clbs

=) ol SRl o

bl e op pjellauc .5
" ol §)ljgll @lBg jliuwo

=) k]| SRl (Yo

639c Jubd Joc .o
olwal) 6)ljgll @Bq jlWiwo

auolell &inlll guolg grac

olal) 8)ljgll allbg jliiwo






