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Your Royal Highness Prince El Hassan Bin Talal,
Your Excellencies, Ladies & Gentlemen,

First let me thank you for inviting me this important conference here today and to give me the
opportunity to speak to you.

When | arrived in Jordan a little more than one year aqo, it did not take long for me to realize the
severe challenges Jordan faces regarding the scarcity of water. | have since learned that while the
world average availability of water is 500 cubic meters per capita, for Jordan we are talking about
60 cubic meters per capita. These numbers alone make it plain to understand for everyone with
open eyes: in Jordan, water is a vital, yet scarce commodity. And when | think of my many visits
around the country, | dare to say that in Jordan, water has always been a very scarce commodity.

Let me briefly mention in this context that in our bilateral cooperation between Germany and Jorden
the water sector has been our major focus right from the beginning. Since 1980 Germany has made
available a total of 6 billion euros for projects in this sector. And currently we are implementing
water projects totalling some 1.5 billion Euros around the country. This goes to say that Germany,
as many other partners have, has recognized the primordial importance of this issue, because is so
important for the welfare and security of Jordan.

8%

When [ first read what this conference is all about, I must confess I had to consult my specialists.
“Al” was something | could relate to immediately, but “WEFE Nexus” remained somewhat of an
enigma to me at first. Having delved into the matter a bit deeper | have now understood that
nexus between the water, energy, food and environment sectors. The idea behind this nexus
turns out to be as simple as it is vital for the wellbeing of Jordan:

If we are thinking “water”, we must at the same time think “energy”, just as we have to think
“food or agriculture” and “environment”. Because these four sectors are closely linked to one
another.

In order to help tackle the many complexities in dealing with four sectors at the same time,
Al can certainly help. The way it can do this is the main topic of this conference. | sure hope
that using this modern technology will indeed help to transform the way we understand the
nexus. This in turn can help to develop strategies in order to satisfy in the best way possible the
necessities in all four sectors.

If the nexus turns out to be a way of thinking and means working together across the boundaries
of different sectors, people are needed who speak the same language, think alike, have a good
understanding of the other sectors. | am aware that many highly qualified hard working and
dedicated men and women think and work in the water, energy, food and environment sectors.
But do they really speak the same language? Do they have an understanding of the issues in the
other sectors, their limitations as well as their opportunities?

In case the answer turns out to be a clear “no” or a “probably not”:

Would it not be great to have a cohort of young people educated from scratch with the nexus in
mind? Would it not be an idea to create what | would call a “School of water management” on
university level that offers students a comprehensive approach to water management, with the
WEFE nexus incorporated?

To have students learn what their forefathers did to harvest and mange water. To give them a
thorough understanding of the nexus to issues related to energy and food production. To make
them understand the fundamentals of aquifers and geology and civil engineering, to give them
a feeling of the needs and methods that exist in agriculture, to make them understand possible
environmental implications of their interventions, to teach them the tools of how to administer
a business, and to give them an idea of how water management is relevant in urban planning
and architecture?

To my knowledge, at present no university curriculum offers this kind of wholistic approach in
their programs. | am therefore very happy that the German Jordanian University has agreed to
take up this idea by working out a possible new bachelor program offering this kind of education.

Ending my remarks, | hope that this conference and the implementation of the NEXUS will
help Jordan to better manage its scarce resources across the four sectors, explore emerging
technologies like Al and identify key research priorities.

Finally, let me extend my appreciation to the Higher Council for Science and Technology as well
as GIZ for organizing this conference. | wish you all a productive and successful conference.
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Demand and Supply Evaluation helps create portfolios of supply options to meet projected demand Automation

Eekl enviranment Demand and Supply Decision Support Tool | Demand Analysis - Generate text (product description, creative writing, essays, etc.)
e - Summarize text
- Improve writing, proofreading
Phasel  ssi  Phsed Nt s a1 EeA DA s e D - Write and possibly run code using different languages
e A CWa e = - Produce digital art, g'raphic images, diagrams, videos, and slides
E m + Image to text detection
Foipivert : e - Generate data for models
3 £
& 2 ®
& oy 100 Anl 300 . 178 : ’ fam 2:”’- 15114 : 5:::
o - 7535 | AORG
38 tmaun v s Mwbd v Landecase DeiedFtherl R giss P
& 1.500 2200 1000 1] ®  Phasel Phase 2 Phuse3 st o !“3 ST
¢ Energy 150 150 200 20
Categary Pn{::‘: Phase? Fhase 3 Sketch Render
‘Residential | 1120 LBl GaBDL
Agricultural 1750 7000 11.250

S N——— | Automation - Example

] Seepirly Tebid n @

Grant Data Extractor

. . . Grant Data Extractor
Stormwater capital improvement projects By Nishesh Arora

Extracts grant details and deadlines from websites into a VBA nested
Existing Fusture

array with dates in yyy-m-dd format and monetary values in

Bear Creek East 1007 24-hr 100yt 24-hr S#,0.00## format, including a detailed summary of 2-3 sentences for

Boar Croek North 107 24-hr 107 24-hr each link.

Bear Cresk South 251 24-hr 254yt 24hr

Bear Creek West 27 24-hr 2oy 2d-hr

Lmoned ofoa This scenario represents the 100-yr 24-he storm event in Extract grant Generate a VBA Get the grant Provide a detailed

Harmon Graok Existing conditions which generates 25.9 inches of rain and details from this array for the grants deadlines and summary of grant

Larson Creek results in 22,770.8 acre-feet (or 10.3 inches) of surface runoff website link. from these links. details from this ... information from ...

Lazy Grak

Little Elk Croek

Lone Pine Creek

ity Drainage
Bear Creek East Basin has I n n w e N oo [ - [ 0 Extract details and generate VBA array for: G
an average % imperious

Micway Litte Bear Bear  Lay Crocked Lsmon  Lore  Bear  Hanson  Ewar
Drira Es Crpek  Crek  Cregk Ok Cresk Pind Oresk  Qieek  Cresk
Cresk  Est  Wast

of 42.2% in existing
conditions and 48.4% in
future conditions

Collaboration
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Collaboration - Example
Collective project prioritization
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Should We Use Al/LLMs?

Office of Governor A A ok é;
=/ GAVIN NEWSOM

Administrat

OCTOBER 30, 2023

FACT SHEET: President Biden Issues
Executive Order on Safe, Secure, and Governor Newsom Signs Executive Order to Prepare
Trustworthy Artificial Intelligence | Californiaforthe Progress of Artificial Intelligence

Published: Sep 06, 2023

Guidance for City staff using
generative Al tools SF.GOV

DIVE BRIEF

One in four companies ban GenAl

The research by Cisco found that generative artificial intelligence tools are putting

Home About - Newsroom Appointments

many companies’ sensitive data at increased risk of public exposure.

Prominent companies including JPMorgan Chase, Northrup Grumman,
Apple, Verizon, and Spotify have entirely blocked internal use of
ChatGPT, the wildly popular generative Al tool created by Microsoft-
backed OpenAl, with several citing privacy and security concerns, CNN

Business reported in September.

NEWS & MEDIA BLOCK GPTBOT

Ehe
New um-k The tush
Times

inglon Post
4 h:

COLD WAR ON Al

“We recognize both the potential benefits and risks these tools enable.
We're neither frozen by the fears nor hypnotized by the upside.”




Emotional Journey of Adopting Al

Curiosity and

Initial
Excitement

Tempered Ty, Resignation or
Realization . Acceptance

How do you Get Started?

Value
A
Great! = :
Ideal for internal Potential long-
and external work : term investment
GOoOd mhkssssssssasasassssasasasasasnsnnnnnas -E. ...................................
Pilot, good
for leaming : Avoid!
oK | Complexity
T i >
Simple Moderate Complex
- Data collection/query b
- Data transformation and loading Great!—
- Automate data analysis persobibus P b

and extemnal work ; term investment

- Create user interfaces

- Proofreading, improve writing
- Brainstorming ideas

- Generate text/photos . 5
« Summarize text s | Avid!
- Generate dummy data for model 5

T T T
Simple Moderate Complex
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Dismay/Fear of Strategic
Replacement Thinking

®© © 2

% Complexity

Our Approach to Using Al
AI Ethics and Responsibility

Accountability \\-¢;

and =¢l

Responsibility

Humaon
Oversight

Ethical
Integrity

> S_’% Responsible AL
Use

Data Security
and Privacy

Follow Best

Practices
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Takeaways and Looking Ahead

Al and Water Management: A Powerful Partnership
- Al won't replace us—it will enhance our work.
- From resource optimization to collaboration, we’ve seen real, impactful use cases.

Start Small, Think Big
- Begin with pilot projects for learning and scaling.
- Focus on high-value, low-complexity applications.

The Future: Bold, Innovative, Collaborative
- Al will revolutionize infrastructure design, risk management, and public engagement.
- The future of water management is in our hands—let’s embrace it together.




HCST Water Sector Report Brief
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Jordan's Water Landscape within WEFE Nexus:
Issues, Challenges, Policies, and Future Directions

Water Sector Report

« Under the Guidance of HRH Prince El Hassan Bin Talal, the HCST mobilized a team of experts to address and
develop solution to water issues in Jordan and its relation to WEFE nexus.

- The team consist of: Muhammad Shatanawi, Theib Oweis, Marwan Raqqad, Samer Talouzi, Majd Al Naber
and Mufleh Al Alaween (August, 2023)

- The report was reviewed by the water sector committee: Muhammad Shatanawi, Radwan Al-Weshah,
Majed Abu-Zreig and Almoayied Assayed (August, 2024).

- The report was used as key input in preparing the WEFE Nexus Report

Terms of Reference

1. Conduct an in-depth review of the existing state of the water sector.
Diagnose key issues, identify constraints to sustainable development, and highlight areas of particular
concern.

3. Determine the technical, political, and governance needs required to enhance the sector’s performance.

4. Identify the political, economic, social, and technical tools necessary for achieving desired changes, along
with their methods of implementation.

5. Assign responsibilities to both public and private stakeholders, ensuring clear accountability.

6. Suggest initiatives, projects, and ideas aimed at driving significant improvements within the sector.

7. Promote collective action across the water-food-energy-climate change nexus, identifying opportunities
for integrated solutions at all levels.
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Introduction

- Jordan is situated in semi-arid to arid regions with an area of 89,400 km2

+ Population of Jordan as of the middle of 2024 is 11.6 million people.

- Jordan faces significant water scarcity and stress so the per capita per year share of water is 95 cmpcy
based on the total supply and 61 cmpcy based on renewable internal water resources.

- Volume of rainfall over Jordan is 8.18 BCM (92.7 mm) distributed as:
a) 1 BCM as blue water (runoff and groundwater recharge),
b) 1 BCM as green water to support rain-fed agriculture, forests, and pastures and
¢) the remaining ( about 6.2 BCM or %75) are lost as evaporation.

- The erratic distribution of rain and climate change further worsen the situation. rainfall variation could be
seen as: in 1966/67, rainfall reached 17.8 BCM while in 1988/89, it reached 3.0 BCM.

Water Resources in Jordan for 2022

Reference: Water Budget for Year 2022, (MWI, 2022)

Internal surface water 351.1
Shared Surface Water 137.8
Groundwater 418.0
Nonconventional Water 199.1
Total 1106.0
Internal Surface Water Resources for 2022 in MCM
Base Flow of Wadis and Springs 218.2
Flood 132.9
Total 351.1
Shared Surface Water Resources for 2022 in MCM
Water from Wahdah Dam and Yarmouk 30.5
Conveyance Pipe from Tiberius to KAC 107.3
Total 137.8

Groundwater resources and their uses in Jordan

- Renewable groundwater resources 275 MCM

- Non-renewable groundwater resources 143 MCM

- Pumping from renewable groundwater is 471 MCM

+ Over-pumping from renewable groundwater is 196 MCM

- Pumping fron non-renewable groundwater is 186 MCM

« Total pumping from groundwater is 659 MCM suppling 381 MCM to domestic, 247 MCMto agriculture and

31 MCM to industry and other uses.

 \/ Q 3 \/ Q

— —

=) 2N C
=2 =2




Reclaimed Wastewater
- There are thirty-two operational wastewater treatment plants (WWTPs) in Jordan designed to produce
244 MCM in 2022.

- The volume of treated wastewater has reached 196.2 MCM in 2022.

- About 177.5 MCM (%90) of reclaimed wastewater is used for irrigation About 140.5 MCM are used in
the Jordan Valley and about 37 MCM in the Highland (37 MCM).

- As Samra WWTP produces 117 MCM of treaded effluent mixed with floodwater and other surface water
sources are used for irrigation in the Jordan Valley.

Desalinated Water
- Brackish water desalination are limited to Abu Az Zeeghan spring to produce 3.6 MCM plus 1 MCM
desalinated plant on Karamah Dam.

- Unknown quantities are being desalinated by farmers from relatively saline groundwater in the Jordan
valley (estimated at 10 MCM). Few wells are treated by JVA. Both are counted as groundwater.

- One plant in Agaba for desalination of sea water at a rate of 500 m3/hr by a fertilizer company.

- Agaba-Amman Water Desalination and Conveyance Project (AAWDCP) is under final stages and it will
provide about 300 MCM of desalinated water per year through the Jordan National Water Carrier Project.

The distribution of water supplies among sectors

Groundwater | Reclaimed | Desalinated | Total
wastewater water

136.6 381.3 0.0 2.9 520.8  46.0

_ 150.0 246.7 175.0 0.0 571.7 50.4
Industrial 2.8 28.7 2.5 0.0 34.0 3.0
4.6 2.6 0.0 0.0 6.2 0.6

294.0 659.3 177.5 2.9 1132.7 100

Quantities are in million cubic meters (MCM)
Reference: Water Budget for Year 2022, (MWI, 2022)

Domestic water use
- In 2022 ,521 MCM was supplied for domestic uses.

- About 457 MCM are distributed by three limited liability water companies (%88) and the rest by the
Water Authority of Jordan.

- The main issues regarding water distributed are non-revenue water and the uneven distribution among
users.

- Another major challenge facing the Water Authority and the distributing companies are the lack of
adequate supply to some areas.

- Due the lack of design and inadequate pressure, many areas do not receive enough water supply.
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Non-Revenue Water (NRW)

- Non-revenue water (NRW) or unaccounted-for water (UfW) is generally defined as the difference
between the volume of water supplied in the water distribution system and the volume of water billed
to the water consumers.

- The high level of NRW is an alarming figure and huge efforts should be made to reduce these losses. It
has reached %47 level.

- It varies from area to area within the utility. NRW in Zarka has reach %56 while in Amman it was %40.6.
Similarly, the variation in NRW between Irbid and Mafraq are %43 and %64, respectively.

Efforts to Reduce NRW

- The water companies with the supports given by USAID, GIZ and the world Bank are working to
- reduce the NRW to an acceptable level.
- The intention of Miyahuna in response to the 2016-2025 water strategy is to achieve sustainable
- reduction of water losses.
- Agaba water company effort in reducing losses is achieved by installing ultrasonic flow meters
- and supplying continuous flow.
- Yarmouk effort has started by establishing a NRW unit and installing smart flow meres.
- The Economic Modernization Vision (2023) proposed some initiatives like reducing NRW by 2%
- annually and Improving water efficiency.

Issues and Challenges
- Besides other issues, the main problems facing Jordan in management of water are:

- Water Scarcity and Inefficient Water Management, where each contributes %50 to the problem.

- Water Scarcity: A growing global issue where the demand for freshwater exceeds the available supply.
Causes are limited natural resources, population growth and refugees, and Climate Change

- Inefficient Water Management: Poor usage, distribution, and conservation practices exacerbating the
scarcity of water resources.

Other Challenges
- Shortage in well trained human resources in the different fields related to the water sector and difficulty
in attracting qualified and professional people to the water sector.

- Lack of sense of ownership by public to water and its related infrastructure and the need to public
awareness programs.

- The low efficiency of water distribution systems for domestic and agricultural sectors where the NRW
for domestic is about %46 while overall irrigation efficiency can barely reach %50.

- Absence of well-defined water rights and water uses which need to ensure full enforcement of laws
and by laws concerning water and water rights.

- lllegal practices by suppliers and consumers of water for domestic and irrigation.

- Fragmented research in water and lack of team work and the need for establishing sustainable research
groups on specific topics.

- Lack of problems identification to be addressed through applied research. This could be the responsibility of MWI.

- Little understanding and consensus on bringing users into participatory in order to adopt measures
to ensure the active participatory by stakeholders in the planning and operation of the water sector
activities whenever possible.
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Actions needed to improve water sector performance
- Identify and define the performance indicators of the sector as NRW, Consumer satisfaction, reliability
of supply, maintenance response, ...

- Make diagnostic studies on system efficiency in both agriculture and domestic sectors to identify the
cause, sources and faith of losses.

- Prepare new and comprehensive studies on sustainable yield of renewable groundwater using state of
art groundwater modelling supported by GIS and RS technique.

- Determine the extent of deep groundwater aquifers regarding their depth, potential yield and water
quality to be used as a future source for brackish water desalination.

- Different agencies have to work collectively to apply and reinforce water laws, by-laws and requlations
for protecting and sustaining water resources especially groundwater.

- Concentrate on human resources development through different means like sending for higher degree
in areas needed, provide them with in-job training and link promotion to performance

- Explore different and reliable options for finding new water resources.

- Encourage research and innovation that work on improving water and irrigation efficiencies and those on
improving water desalination as well as improving the efficiency of energy used in the water production
and distribution.

- Encourage efficient use of water for agriculture by selecting the crops of added value and those of
higher economic efficiency. This has to be associated with the use of high-tech and smart agriculture.

- Invest heavily on promoting public awareness programs for retinal water use and protecting water infrastructure.

- Take measures to cope with water scarcity in all sectors

- Make sure that augmenting water for future generation depend on additional water supplies through
desalination and water saving through demand management.

Despite being one of the most water-scarce countries, Jordan has made significant strides in water

management like:

- 93% of the population receives fresh water through the distribution network.

- More than 65% of households are connected to sewage networks, and 30% are served by safe sanitation
methods.

- Over 90% of reclaimed water is reused for agricultural purposes. In 2022, the amount of reclaimed
water reached about 180 million cubic meters.

- Locally grown fruits and vegetables are available in reasonable quantities and prices throughout the
year, with a significant portion being exported to Arab and international markets.

- Due to advancements in health, environmental sanitation, water, and sewage services, the average life
expectancy has increased from 46.5 years in 1955 to 75 years in 2023.

Water Strategies and Policies
- Water policy formulation started in 1995 by producing a set of policies with associated strategies as action plan
- In 1998, the Minister of W&l has taken the approval of the Cabinet of Ministers on a new water strategy for Jordan.
- In2008, a new Jordan Water Strategy 2008-2022: Water for Life (MWI, 2009) was prepared by the Royal Committee.
- Jordan>s National Water Strategy (2016-2025) was lunched in 2016 to align with post-Millennium
Development Goals era and the UN Sustainable Development Goals
- Recently (in 2023), the Ministry of Water and Irrigation adopted a national water strategy (2023- 2040)
with a number of policies and capital investment programs.
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The Economic Modernization Vision of 2023

The water strategic potential and priorities for Jordan as listed by the vision are:

- Achieve water security for Jordan in a financially sustainable manner to improve the overall quality of life.
- Create innovative channels for enhanced water production.

- Enable sustainable water use through demand management.

- Reduce inefficiencies throughout the system and prioritize municipal water use.

- Overall solve for the water scarcity issue by finding new sources, reducing water losses, attracting

investments and enabling thoughtful and optimal use of water.

Proposed initiatives by the Economic Modernization Vision

- Reduce NRW by 2% annually.

- Launch national desalination projects.
- Provide opportunities for private sector investments.
- Improve the efficiency of energy use in the water sector, increase the use of renewable energy sources,

and implement water dam-pumped energy storage projects.

- Improve water efficiency and financial self-sustainability.

- Upgrade water supply/demand management monitoring and control.

- Launch water conservation awareness program.

- Establish climate resilience and sustainable water use.

- Utilize technological solutions for water sustainability program

- Launch National Innovation Center.

- Proper implementation and enforcement of water laws and regulations.
- Establish Nexus Council (Water, Agriculture, Energy and Environment)

Water Scarcity Vs. Water Security

Water scarcity: Water security:

refers to the lack of sufficient available is the reliable availability of an acceptable
water resources to meet the demands of quantity and quality of water for health,
water within a region. It occurs when the livelihoods, ecosystems, and production,
demand for water exceeds the available along with an acceptable level of
supply. There are two types (i) Physical waterrelated risks (like floods and droughts).
scarcity and (ii) Economic Scarcity. Water The water security focuses on the availability
scarcity leads to reduced access to clean of water, its quality, sustainability, equitable
drinking water, agricultural and economic distribution, and management systems

disruptions, environmental degradation,
and conflicts over water resources.

Water Security in Jordan
This subject is for discussion
What level of water security do we have in Jordan?
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Coping with water scarcity in Agriculture Scientific Research Priorities in Water Sector

- Maximizing the productivity of blue water resources. - Water Resource Management
- Restoring lost rainfall as green water. - Climate Change Impact on Water Resources
- Recovering water in the Badia through water harvesting and storage. - Water Governance and Policy
- Adopting water-efficient farming practices like precision farming, which uses data and technology to - Water Quality and Pollution Control
monitor crops” water needs more closely and enable farmers to irrigate only when necessary. - Water-Energy-Food Nexus
- Setting policy and regulation that addresses water pricing and incentives and water rights and allocation - Integrated Water Resources Planning
- Using efficient irrigation technologies like subsurface drip irrigation and smart irrigation Systems. - Social and Economic Aspects of Water Management
- Practicing crop selection and modification like: drought-resistant crops, crop shifting and selecting - Water Education and Awareness
varieties with shorter growing cycles.
- Adopting soil-water management practices such as mulching, soil moisture retention, and conservation tillage. Water, Energy, Food and Ecosystem Nexus
- Reusing and recycling of water like: reclaimed wastewater and desalination for agriculture when WEFE nexus approach is needed taking into account the complex interlinkages between these
economically feasible. four key sectors: water, energy, agriculture, and ecosystems.
- Developing future agricultural policies and strategies that encourage stakeholders to use the above

practices.

Paradigm Shift in Water Management

@ ﬁ Energy
There is a need for a qualitative shift in water management including:

1. Investing in people and developing human resources.
. Incorporate Artificial Inelegance (Al) into Water Management
. Equitable distribution of water resources among regions, sectors, and populations.
. Raising water awareness among the population.
. Efficient distribution and use of water to reduce losses and improve productivity.
. Improving water management in agriculture.
. Augmenting new sources through brackish water desalination and then seawater desalination.

Water Research in Jordan
- Water research is primarily conducted by universities
- Support is provided by HCST and SRSF
- Research funds sometime are provided from the Universities Budget
- The main outside funder is the European Commission through different initiatives.

N oo s WN

+ The Ministry of Water and Irrigation and other related governmental bodies do not currently provide any Water for FQOd ' ‘
research funds or support specifically dedicated to water research. The water footprint required to produce one kilogram of some foods
- Research in the water area are still fragmented and lacks comprehensive approach and team work.
Wheat 1,300
Rice 2,500
Sugar 1,500
Beef 15,000
Lamb meat 10,000
Chicken 5,000
Potatoes 250
Tomatoes 180
Oranges 850




Water use in Food Production
- Irrigated agriculture in Jordan is concentrated in the Jordan Valley and highlands with an area of 865,000
dunums (about1%). Out of which. 510,000 in the highland and 355,000 in Jordan Rift Valley.

- Irrigated agriculture consumes approximately 571.7 MCM of water annually or about 50.5% of the total
water supply in 2022.

- The rain fed ecosystem covers approximately 3.4 million dunums, accounting for less than 4% of
Jordan>s total area. This include: residential areas, rainfed agriculture of one million dunums, forests
and range land.

- The green water resources that support rainfed agriculture amount to about one BCM, with 0.4 BCM used
for evapotranspiration by rainfed agriculture and 0.6 BCM used by forests and pastures in the highlands.

- The Badia ecosystem, representing about 93% of Jordan>s area, is characterized by annual precipitation
of less than 200 mm.

- The Badia ecosystem can only support livestock feed for 1 to 2 months each year, necessitating
supplementary feed for the remainder of the year.

- Rainfall in the Badia amounts to about 5 BCM annually.

- In the potentially productive zone with annual rainfall between 100-200 mm, approximately 11 million
dunums receive about 1.6 BCM of rainwater annually.

- The area with less than 100 mm of annual rainfall covers about 72 million dunums and receives around
3.4 BCM of rainwater.

Water and Energy
- About 89% of the energy needs are imported, mainly oil and natural gas.

- Generation companies produced 22,134 GHw in 2022. From which, 19,306 GWh were sold to consumers
while rest of 13% was lost.

- The total installed power capacity has reached 5.796 GW by the end of 2022. while the peak summer
load of 2022 reached 4.24 GW

- Renewable energy is 27.4% in 2022 and projected to be 31% of electrical generation by 2030 and 14%
of the overall energy mix.

- Energy consumption in 2022 were: 46% by the transport sector, 20% by the household sector, 20% by
the industrial sector and 14% by the agriculture and water treatment and pumping sector.

Interconnection between Water and Energy

« Water for Energy Production: Hydropower, Power plants (nuclear, coal, natural gas) require large
quantities of water for cooling purposes. Also, biomass for biofuels like ethanol requires significant
water for crop irrigation.

« Energy for Water Supply: Extracting, treating, and distributing water requires energy e.g. to left one (M

of water for 30 meter you need 50 kWh

Desalination: Desalination of sea water is energy-intensive. It requires 325- KWh per cubic meter of

water, depending on the method and technology.

Energy Water Footprint: Producing 1 MWh of electricity requires about 700 liters of water on the average

Geothermal Power: This energy source uses water or steam from underground to produce electricity.
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Water for Ecosystem
- Ecosystem health is closely linked to water quality. Pollution from agricultural runoff, industrial discharge,
or urban activities can degrade water quality, harming aquatic life and ecosystems.

- Ecosystems play a crucial role in requlating the climate by sequestering carbon dioxide and influencing
local weather patterns. Water availability and vegetation cover within ecosystems influence their
capacity to mitigate climate change impacts.

- Ecosystems rely on water for various processes such as habitat provision, nutrient cycling, and regulating climate.

- Habitat Provision: Water availability directly affects the distribution and quality of habitats within
ecosystems. Wetlands, rivers, lakes, and oceans are all examples of habitats that depend on water.

- Water is essential for supporting biodiversity within ecosystems. It provides the necessary conditions for
various species of plants and animals to thrive.

- Ecosystems provide essential services to human societies, such as water purification, flood requlation,
and carbon sequestration.

Al in Water Management - Opportunities for Jordan
- How Al Can Help in handling water challenges facing Jordan?
- Data-driven decision-making: Al can analyze vast amounts of data (e.g., weather forecasts, soil
moisture levels) for real-time water resource management.
- Predictive Analytics: Forecasts future water demand and availability, helping policymakers plan for
water conservation measures.
- Optimization of Water Distribution: Al can dynamically allocate water resources, ensuring equitable
distribution to agriculture, industries, and households.
- Key Benefits for Jordan
- Efficient Resource Use: Minimizes waste through better planning and distribution.
- Cost Savings: Reduces operational costs in water infrastructure and management.
- Increased Resilience: Prepares Jordan for droughts and climate variability through predictive tools.

Al-Driven Solutions for Water Management in Jordan
1- Smart Irrigation Systems
« Al-based Sensors: Monitor soil moisture and crop needs, optimizing water usage in agriculture.
« Water Scheduling: Automates irrigation based on weather forecasts and plant needs, reducing water
waste.

2- Leak Detection & Prevention
« Al for Pipe Networks: Detects anomalies and leaks in real-time, reducing water losses in urban areas.
« Predictive Maintenance: Al can predict failures in water infrastructure, allowing for timely repairs
and minimizing disruptions.

3- Water Quality Monitoring
« Al-Powered Sensors: Monitor real-time water quality, detecting contamination and ensuring safe
drinking water.
- Data Analytics: Analyzes patterns in water quality to prevent future issues

o> [l o @



Suggested Ideas, Initiatives, Programs or Projects

- Incorporate Artificial Intelligence (Al) into Water Management.

- Use the Water-Energy-Food-Ecosystems (WEFE) Nexus as a holistic approach to achieve all the SDGs

- Diagnostic studies to evaluate and monitor different forms of irrigation efficiencies.

- Re-evaluate the potential of renewable groundwater in Jordan

- Irrigated agriculture transformation initiative

- Green water initiative

- Badia rehabilitation program

- Comprehensive approach to Groundwater Resources Management

- Conduct integrated studies on the evaluation of deep aquifers in Jordan in terms of quantity and quality.
- Conduct studies on evaluating non-revenue water and proposing measures and actions to reduce it.

- Create Intensive Public Awareness Program for Water Conservation and Protection

- Investing in Human Resources Development in Jordan for Organizational Growth and Success

- Establishment of a Transboundary Water Negotiation unit.

- Introducing new technology like: Smart metering, smart irrigation, smart demand management using
Al, SCADA system in monitoring, GIS, and creating data base.

Water Panel Discussion

Challenges and Opportunities in Water

Management Technologies

Moderator:
Dr. Radwan Al-Weshah, Faculty of Engineering, The University of Jordan

Panelists:
* Dr. Khaldoun Shatanawi
Director of Water, Energy and Environment Center, The University of Jordan

* Dr. Majed Abu Zreig
President of Irbid National University

* Eng. Malik Al-Rawashdeh
General Manager of Aqaba Water Company

« Eng. Maysoon Zoubi
Chair of the Managing Committee of the Blue Peace Middle East

« Eng. Mohammed Ouran
CEO of Jordan Water Company “Meyahuna”

* Eng. Ra’fat Assi
Vice President at Royal Scientific Society
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Session 2

E N E R G Y Energy Keynote Speaker

Dr. Issa Batarseh

Department of Electrical and Computer Engineering,
University of Central Florida, USA
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Outline Florida Power Electronics Center (FPEC)

Rescarch Focus: PV System control, modceling, design and architecture with Storage Integration

First 3-phase micro-inverters

Backgmund —The UCF’s Florida Power Electronics Center The first to develop and commercialize micro-inverter from academia.
Developed 3-phase microinverter
Energy Transition: Opportu n "y ﬁ)r Innovation and En trepreneu rsh ,'p Designed and prototyped rhree-port converter with soft switching and high

efficiency intended for space applications.

Developed the highest power density 1/16 brick DC-DC converters for
Emerson.

Two successful spin off companies: Pefra Systems and APECOR.
Multi-port hybrid inverters

Introduction to Al - Applications

Nexus Connections

Al Application to Smart Grids

Three-portintegrated inverter+storage

Grid-the minHmverter brick

e

. . T e o et b e 1 ApECOR
International Prospectives &3 Nt ot e AL ol | -
"-'a P P pwmmmub.mm_ I Highest power Commercialized Multi-port PV
= e | (G K [
[
[
!
[

I
I
I density DC-DC micro-inverters GaN svst
i v - N system
Concluding Remarks ! - =] ==
I
I

& g E - — ;
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Florida Power Electronics Center (FPEC)

Commercialization & companics launched over the last 20 years:

Eeov’

B ad

ApECOR W ).

ApECOR stands for Advanced Power
Electronics Corperation. We are a small
businas: ization that

research and developmaent and offers
innovative products in the area of power

electronics.

Multi-Port DC-DC system
DoD Solar Chargers

1 4
=
Petra Systems = =
| = — ]
Petlra Systems is transforming energy-

efficient streetlights into revenue-
generating, renawable assats that deliver
a smarter city through mobile voice and
mobile data offload.

micro-inverters & smart
communication

https://fpec.ucf.edu/spin-off-companies/

UNIVERSITY OF CENTRAL FLORIDA

* Photovoltaic(PV)

» Electric Storage (Batteries)

« Electric Vehicles (EV)

UNIVERSITY OF CENTRAL FLORIDA
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ricl-to mind-irverber brich
Too View with Li<om battery mounted
ety e the hach o s B
pare in the wb rpvtem.
e
l" \

Solar Power

Battom View

& Three-port integrated inverter+storage
protium power syslteins
Multi-
port PV
CaN
system

In 2022, Protium Power Systems, Inc
(PEs) signed a license agreement to

ize his Qrid-ti
hybrid microinverter, seamlessly
integrated with battery storage—all
mounted at the back of the PV module.
This development has generated
eansiderahle interest, and PPS has

suceassfully raised it< initial ctartup
funde The fully integrated modular
oystem anticipated to reshape the
landecape of affordable, cealable grid.

tied hybrid micreinverters and energy

accoss solutions.

UCF

» Internet of Things (IoT)

Artificial Intelligence (AI)

« Digital Twin (DT)

(©

UCF

The Electric Grid

The largest Man-made M

achine on Earth
» Electrification .. Engine for global economic growth and -

human progress

US Grid has 130 years of success with $2-3T investment
Reliable, dispatchable, affordable, expandable, stable.
Since ancient times, humanity has sought efficient energy
systems to meet growing demands by exploiting available
resources effectively

A U O

Grid transformation

# Major grid infrastructure is aging

» Accelerating retirements of coal fired power plants
#Increasing NG generation

» Accelerating deployment of renewables

“The flow of energy should be the primary
concern of economics”

# Slorage capacily additions are on Lhe rise.

# EV growth continues —increasing demand for electrification.

# [ngaging Al

» Cyber Security challenges is in the making as the drive for reduced CO2 (
Exponential technology is being added to the edge of the grid emissions continues: Q
UNIVERSITY OF CENTRAL FLORIDA UCF

Energy Transition ... massive global disruption underway

« Traditional energy is mainly from fossil fuels or nuclear — (thermal, dynamic pricing, Co2)
« Energy linked to a few powerful nations or corporations — (geopolitics of gas/oil)

» The global economy isintricately linked to the efficient generation, dis —
management of electrical power. How Siemens Energy
. F Enables the Global
» Developing countries have no control on energy market Transltion

» Still, developing countries are challenged to grow economies

» Top-down centralized & regulated structure:
makes utilities risk averse, limit rate of innovation, unable to rapidly
respond to change , and manage paradigm change

Encrgy transition will causc a major paradigm shift with unpredictable outcomes

s Sa ~ 1 ;
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Battery Prices Hit Record Low, Ending Brief Uptick
Lithiur-ion battery price survey results: volume-welghted averaoe pack prices
# Volume-weighted aversge in real 20003 dollars

Driver: Steep & Sustained
Learning Curves

Prices trends in Solar (PV) and Energy Storage (ES)

{pllutu\nilm(‘} panel prices
I dalare aer WAk, sdjuted tos lahen slm

Declining prices for
photovoltaic panels Battery Cost
S/KWHr
o 2000~ $1500
_______ BN 2022 - $120
e - 2023 - $94
. 2040 - $60

i
{
II
f
Price per walt
b

- Changes 2
\ 1975 through 2021 e PV Cost
— g i ® Annual values $/MWHr
e $0.10 2000 - 5850
i 1MW 10 100 1GW 10 100 1TW 2022-$22
At GO e Installed capacity (cumulative) » 2040 - §5

The cumulative

g , = production
070 e fallen 90% between 2010 and 2023 - Doubled, the pl’i ce
80 %0
T - = went down by 25%
T e o W = for last 39 years
T T S A SO = Ref: PHOTOVOLTAICS -
2000 2011 20N 20413 2014 2018 20ME 20IT 20 20 2020 201 2022 2023 [ T — R ARl e i 3.,....,..,., —— REPURT.ZUZJ Flﬂuﬂhﬁ"f I"’l-illle {Or @
B M, o s s 2008 s e it R Solar Energy Systems =
s ot w'ur’--wo- U‘{‘:-.« , bt s, Voo el Bhyw P UC F
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Historical price (USDVWY, USDAWh)

Module Price
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Prices trends in Solar (PV) and Energy Storage (ES)

100
Wean Battery Cost PV Cost
“""“"-.J.\p’_\x Crystaling S PV $/KWHr $/MWHr
10 2 Ciiagpd 8 2000 - $1500 2000 - $850
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Li-ion EV battery _‘“"""H‘___
o1 pack ~ M= 3
1 10 100 1,000 10,000 100,000  1,000.000 10,000,000
Cumulative preduction (MW, MWh)
.
S Lithium-ion battery price outlook
= W Lithium- lon battery pack price (real 2018 S/AWh)
2 1,400
> ke 1,200
- T 200 4
3
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s 800
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PV — |IEA Projections vs Real Growth
All predictions for slow and planned
growth have been disrupted by rapid Soure
growth of PV, wind, EV, & storage

1,000Gcw=2024 Energy Transition ... massive global disruption underway

“ocapacity™

In 2010 there was no utility, oil or automotive CEO
who believed EVs, PV or storage would be cost
For 20|years IEA e :
ipsolbpma Loy iy S competitive anytime soon! Every forecast made was
always exponential spectacularly wrong! Terry Boston, Retd. CEO PIM

440GW=2023 Climate or Growth?
- installed

- Reducing CO2 emissions is not a goal — people
want to improve lives, not generate CO2

IEA's Projocted Solar Doploymant

224GW=2022
l P CAGR for Various Sectors (2040 est.)
e s PV/Solar 34% (500 GW pk) :
e £ - : " Energy Storage 30% (125 GW pk) E ' -
wea s Electric Vehicles 60% (1000 GW pk)
e Transmission Grid 0.25% (1000 mi/yr)

Fast speed of commerce meets slow
pace of regulation!

P Courtesy

“ UNIVERSITY OF CENTRAL FLORIDA

Opportunity: Increasing Demand for Electrlflcatlon

Major change in power electrification for
transportation for all types of applications is
approaching fast - potentially will have
significant effect -

Projections for annual produclion of EV reaching
20 Million by 2030. With the potential EV fleet of
130M (mostly passenger vehicles) on road.

Birsimtrns of Fubiic £ Gluesgiog Forts by

Electrification will drive demand growth,

overloading distribution systems and causing "" e ———

transmission congestion. Total load may double!  : 22::1":::9?: i USA. ik I | 1-
2032

ICE vehicle production could fall from 97% in ; .l ; ”

2020 to as low as 10% in 2040. cammll ...___

Needs major T&D upgrades if EVs are mainly T

charged from the grid Source : hitps:/www.procedencerescarch. comolecric vehicle-chargor-market

Opportunities for innovation in batteries, power electronics processing and conversion systems, new &:ﬂ
power chargmg infrastructure Sl

Source : hitps:/iwww.cnorgy.govicare/vehicles/articlos/fotw-1300-july-24-2023-irst-quarter-2023-215-all-public-cloctric-vehicie U fed o
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Where the PV market is heading?

The Past (2010) The Present (2020+) The Future (2030+)

: >

>

PV Module Prices A
\ $2-$3/W $0.3/W $0.20/W >
s _ . Global PV Generation | iue _l/
f} 10+ TWh 300+ TWh 2000+ TWh /\/
Global PV Installations /
9 10+ GW 300+ GW 1000¥GW

L

The energy system integration

Dynamic Energy

Distributed Solar System
\
N kS
\‘.\ Communication 1aT 1] ;
. 4
e securlty >

-

Integrating solar generation, storage, electronic and monitoring control, net metering,
efficient delivery of energy, flexible, dynamic and self-correcting, communication,..etc

UNIVERSITY OF CENTRAL FLORIDA

» PV modiule improvements in
efficiency and cost alone
will not accomplish the
revenue model

» Complex installation and
Fxpensive Value Chain

~ Increased cost

» Reduced reliability and
system cfficiency

# Battery Operation at high
ambient femperature

Building System-level Integration

Hybrid Inverter 3

Home appliances

(©
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N Kk H
Communication laT Al
Security

Industry Disruption - Electricity Market Dynamics

Electrici
Supplygain

Centralized

* Large power plants

* Top-down power flow model

+ Synchronous-machine dominated
« Emerging market player

+ Consumers

(©
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Increasing (distributed enérgv resources) DER & IBR

Renewable generationis weather-dependent, leading to

(©

UCF

unpredictable power fluctuations that can overburden the grid.

Transmission and Distribution System Operators must
coordinate using geospatial data, especially for DERs
A comprehensive solution is needed to model, monitor,

forecast, and control power generation and dispatch.
Prosumers

(©

UCF
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Energy Transition: Opportunity for Innovation and Entrepreneurship Technology Transfer & Commercialization: An Ecosystem
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# Today’s Economic Growth is fueled by technological mnovation global technology transfer frameworks:

» Higher Education and Rescarch Institutions play a primary role in driving innovation

» The Process known as Technology transfer is the key enablers for launch of new inmovations intellectual property (IP) from research labs to the commercial marketplace

» Innovation Ecosysteims is the Drive for Economic Impact

.
+ Build Collaboration — Opportunity expansion High-tech ecosystems: a network ot stakeholders: research institutions,
industry partners, government entities, and financial systems, that collaboratively
* Economicgrowth - Social impact & drive innovalion and commercializalion of culling-edge lechnologies.
UNIVERSITY OF CENTRAL FLORIDA UCF UNIVERSITY OF CENTRAL FLORIDA

# Today’s Economic Growth is fueled by technological mnovation
» Higher Education and Rescarch Institutions play a primary role in driving innovation
» The Process known as Technology transfer is the key enablers for launch of new inmovations

» Innovation Ecosysteims is the Drive for Economic Impact

UNIVERSITY OF CENTRAL FLORIDA

The Bayh-Dole Act: A Catalyst for Innovation: How the Act has influenced

1 Tech noiogy Transfer: ismoving innovations, knowledge, and

2 Commercialization:the phase of bringing IP to the market, transforming
them into products or services: licensing, spin-offs, and scaling technologies

Expand high tech industry - Resources P 8 P 8 g

3 TechnologyIncubators: programs that support carly-stage tech startups
by providing resources, mentorship, and services at reduced costs and help to
become self-suslaining businesses.

Engage the community - Outreach

Facilitate tech transfer — Fund raising & commercialization

Energy Transition: Opportunity for Innovation and Entrepreneurship

Theageof Al 2 Ithasarrived!

* The most significant lechnological eventl of our Limes!

* There will be shuftling of winners and losers depending how each
harness the power of Al

* |t is estimated that in the US alone, there will be saving up to $1.6
trillion in productivity annually.

Expand high tech industry - Resources * Al may result in job losses, particularly in roles that involve

repetitive tasks, data processing, and certain types of manual labor.

Engage the community - Outreach

* However, the overall impact, will deponent on how quickly workers
and economies adapt to the changes brought about by Al.

Facilitate tech transfer — Fund raising & commercialization

Build Collaboration — Opportunity expansion
* New opporlunilies are expecled Lo emerge parlicularly in fields

Economic growth - Social impact that require creativity, critical thinking and emotional intelligence. &
Y
UNIVERSITY OF CENTRAL FLORIDA UCF
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Human Intelligence > Hybrid Intelligence Digitalization - Industry Transformation
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Traditional Operating Model VSs. Digital Operating Model
- Human process with digital support - Digital process with human creativity

- Human insights with data - Data insight with human expertise

- Limited scale Al-assisted Continuous Learning - Scalable, exponential learmng

Critical Thinking Creativity

@ o Insights

o »

Digital Twin l
5 e e Work Process/
Human Hybrid Knawledge Data Colleotion
Intelligence Intelligence
Al Collaboration Al Communication
& &
UNIVERSITY OF CENTRAL FLORIDA UCF UNIVERSITY OF CENTRAL FLORIDA UCF

Theage of Al 2 Turning Data into Wisdom (Value) T ——
More Massive data : WA Self-supervision at
Important * scale

Compure +
Massive data
5

Evaluated understanding

Understanding Appreciation of
Knowledge Answers to questions.

Answers to . _ = :
information (WHERE [ wricn e

Hand-crafted symbolic Task-specific hand- Task-specific learnt feature Generalizahle & adaptable
|Less . Data Symbols rapresentations cralied n o learnt representations

Important

feature representations

( 1BM Ry h: TF It Al (
@ esearch: The evolution o @
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Al in the WEF Nexus for Sustainable Development

Nexus Connections - Challenges

WEF Nexus Overview: Al require significant financial and knowledge investment. o
The Water Energy Food nexus refers to the interconnectedness of water, cnergy, and food resources, where which may lead to digital inequalities. oy
changes in one affect the others - crucial for achieving the UN Sustainable Development Goals (SDGs). Potential for e-wasle generation and cybersecurity risks, R CONOMY vl
Al for Sustainability In WEF Nexus: which must be managed for long-term sustainability. i - , :
While cach Al model delivers insight mto a single part of the < = &

* Al can process vast amounts of data, offering insights into resource management, predicting the impacts of climate
events.

* Optimize water, energy, and food systems, improving decision-making and sustainability efforts, and enhances system
resilience to climate change.

« Digital twins and predictive analytics arc used to simulate tuture scenarios, allowing tor better planning and resource
allocation.

* Al supports multi-stakeholder engagement by offering transparent, science-based solutions.

nexus, incorporating the outputs of all the models
illustrates several parts of the problem.

ldentifying appropriate technologies represents an essential
component of the nexus approach. to include structured
processes of training, techmcal assistance in the management
of technological solutions.

Education

iy subsetof Need to adopt a multi-stakeholder approach and the
BEpnme Shuiy! Teasionmein; ‘ < important role plaved by Al and other digital technologies.
* Al enables sustainable business models by aligning WEF management with profitability and e Current studies highlight the scarce knowledge about the
environmental goals. h.-‘“ WEF nexus application to the UN 2030 Agenda and its oo
* Al supporls businesses in reducing costs while promoling responsible resource use. driien potential contributions.
UNIVERSITY OF CENTRAL FLORIDA UNIVERSITY OF CENTRAL FLORIDA UCF

The Role of Al Al for Smart Grids

Transportation. Rapid rise of research investigations on how to apply Al (o energy-related r
i . 5 5 . H 2‘0{/ - H - .

Al can contribute to the development of efficient and cco-friendly transportation systems. studies (almost 25% of Al research is related to energy). A ’

Autonomous vehicles can optimize routes and reduce fuel consumption. . ’ 2 : ; g ."

Al-supported traftic management systems can reduce congestion and improve air quality. The techniques associated with Al include fuzzy logic. knowledge-based £ 10,000 .

Al’s significant role in the design and operation of electric vehicles can contribute to a reduction in greenhouse gas emissions. systems, and neural networks with [oT devices.

Waste Management.

They provide automated services to peers by monitoring real-time information

AT can be used to manage and reduce waste effectively. by sorting waste more accurately and efficiently than humans and to enhancing reliability, availability, resilience, stability, securily, and Number of publicatioms is Scognz
= <7 4 7 * » Ed 47 . "

helping to increase recycling rates.

sustainability. by dserching EnerariAl”
Predicts waste generation patterns and optimize waste collection routes. reducing fuel consumption and emissions. -
£ ’ g . . . . o ) ) ) ) = e @ @.
Energy Consumption: Smart Grid is an intelligent digital electric grid with a pool of technologies and ~Q 0-
Oplimizing energy consumplion from mulliple renewable sources and reducing waste. services.

Predict peak times. adjust energy distribution accordingly. and identify inefficiencies (A decade ago Google used AT (o reduce
the energy used for cooling ils data centers by 40%)

i e i ; : : DL. sub-branch of ML, cmploys large NN with many layers of processing units.
Manage energy production and distribution. reducing losses and improving efficiency.

advancing computing power, enhancing training techniques from vast amounts of data. e ©
"“AI-Driven Sus 1g World, " Omdena. hitps.//'www.omdena.com/blog ui-driven- bility-solutivns awing-world Jm. Donghan, atal. "Energy and A" Energy and AT E(2020): 100002 [
“Moving Towar imable Funme Using Al | Capitol Technology University,” www.captechu.edu. https://www.captechu ech/blogimaving- ( N. M Kimar et al., “Distr (
rowards-mere-5s e-lsmg-ai m Smart Gricls, " Energies, vol. m
— —
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The Role of Al in Future Energy Systems Conceptual Representation Smart Grids

; A o L Transmission & Distribution. Residential:
Shift to Decentralized Power Sys bems: ;Zi?t:?r;:gn;’)redicting, and controlling Grid automation, intelligent substations, smart switch and Focuses on smart appliances, energy
; i i ‘i i i : powergene'ntion processes, including distribution automation, and managing and protecting  storage, homa display units, smart
# Future energy systems will be more decentralized, requiring advanced real-time decision-making and control. R w-ntm”ing equipment. And monftoring transmission lines ind Cater and stvanced cstering
~ Digitalization has spurred new business models in power generation and distribution. iintssiohe. distribution automation. infrastructure. loT-based power control,
energy management, and
Adoption of Al Technology: .Genemtlon Transmission Residential charging/discharging electric vehicles.

& Distribution

# In response to fossil fuel depletion and unpredictable climate changes, more countries are adopting Al P
to address energy and environmental challenges. Lmpost - i
» By 2030, Al is projected to contribute $15.7 trillion to the global economy, outpacing current output '
from China and India combined

’;;44 q

Remote Control / Cen

n Monstor 5 -
lomstonng Commercial & Industrial: :

L } Covers similar technology but for
= i ? I I Enerzy Stocame (1@ commercial and industrial users,

Al's Impact on Power Systems:

~ Al-based techniques are being used to monitor, control, and optimize power delivery, reducing
environmental impact.

# Al is helping solve key challenges in power syslems like forecasling, scheduling, and planning, where
traditional methods struggle.

including energy management,
Senast Meter intalligant vahicla charging, and
distributed generation management
systems.

Grid Autoeaation

Advanced Metering
Infrastructuse

Commercial & g Dirtribeted
Industrial @ i O Genenation

Energy Storage

Al is playing an increasingly pivotal role in transforming the energy sector and

advancing sustainability goals. @1 : g Managemens Sywem STt Buiding i, Tl v D 08 S @1
UNIVERSITY OF CENTRAL FLORIDA UCF UNIVERSITY OF CENTRAL FLORIDA UCF

Application of Al in Fields of Energy International Perspectives

The integration of Al and smart city technologies presents a vision of smart energy ecosystems that tackle » Energy firms see Al as an increasingly critical resource - Al and energy are the new power couple

energy sustainability issues through digitalization and machine learning. > Al already serves more than 50 different uses in the energy system

» The market for the technology in the sector could be worth up to USD 13 billion

o o

I : ) 4 ) e g mmn » Alrequires significant electricity, complicating efforts to support energy transformation. Applications of Al
I Al in the Power Grid. : I R e : Som, T. (2021). Sustainability in Enemzy
;i T Economy and Environment: Role of Al Based - .
I -Smarl Grids - ! ATt D Techniques. In: Patmik, S, Tajeddini, ¥, Join, ~ Data Security & Cyberattacks:
I -Sector Coupling 1 1 = 1 V. (eds) Computational Management. Modeling "
U Ara i AEihe G ' I -smartMeter I 2nd Optimization in Science and Technologies, . . . . Case studies:
- Coordi t_g Eodaints Work 1 i : vel 18. Spi Cham. + Alsystemsin energy rely heavily on data quality and security.
-Loordination o aintenance ¥vor ttps: i.org'10.1007/0 029.5 31 o i T
! ! _," e * Digital connectivity exposes systems to cyberattacks, with a 300% 4) China - Wugiangxi Hydropower Plant

Increase In attacks on critical Infrastructure. B) MENA Region - Efficiency Between 2002 2021

Artificial Intelligence

V. Rozite, J. Miller, and 5. Oh, "Why AI and

» Saleguarding the interconnected grid is crucial lo protect againsl

enerzy are the new power cowple — external threals and data breaches. C) Eurape - Literature Survey from 2006 (0 2023
I Alinthe Virtual Power Plant® Y- — —— — — — — — — e e e e Analyss,” IEA, Nov. 02, 2023 F : iy s R Ao i .
_____ ; 2 e, » nergy seclor must continuously improve securily measures Lo P i p <
| 1 ! Alin Electri ) Intys-ffvewrica. arg/commentarics/ why-ai-and. EY dri yim ! D) USA—AI Initiatives in the Public and Private Sectors
1 -Coordination of Decentralized i L roracasts ! Enegy e o nem powen.couple protect Al-driven systems
Plants 1 I & e - :
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A) China - Wugqiangxi Hydropower Plant

('j Europe - Literature Survey - Al in the Energy Sector: Key Insights (2006-2023)

¢ One of the world’s top ten capacity hydropower companies in China
introduced a set of innovative tools to help automatize and optimize
inspection and maintenance routines.

e Every day at the Wugqiangxi hydropower plant (Hunan province) a
fleet of robots and drones equipped with image and sound I :
recognition tools, infrared thermometer and other devices, patrol Wugiangxi hydropower plant (from web)
the machine floors to collect data. This information is then used by a
remote platform to give a diagnosis of the station’s health in real
time.

¢ The Hydropower Smart Remote Operation and Maintenance (O&M) System has already helped the
company save 10% on maintenance cost, increase the time available for power production by 0.5%
and improve power generation by 0.3%.

“Chinese operators are using Al to inspect their power plants,” wyw. iydropowe . org. htps: www hydropower.org'case-study ai-power-plant &q
=
UNIVERSITY OF CENTRAL FLORIDA UCF

B) MENA Region - Efficiency Study Between 2002-2021

e Al's Impact: Deep learning and neural networks enhance efficlency, optimization, and short-term
forecasting in clean energy systems.

e Interdisciplinary Research: Inlegraling Al wilth emerging clean energy lechnologies requires
collaboration across soclal, environmental, and policy fields.

¢ Machine Learning Benefits: Al-driven energy management systems reduce costs and improve
efficlency.

e Innovative Applications: Al aids in discovering new materials and advancing smart energy
infrastructures and energy-sharing communilies.

¢ Focus Areas: Recent rescarch emphasizes Al's role in digitalization, smart cities, and optimizing green
energy technologies.

Sabina Cristiana Necula, *Assessing the Potential of Artificial Intelligence in Advancing Clean Encrgy Technologies in Europe: A Systematic

Review,” Energies, vol. 16, no. 22, pp. /6337633, Nov. 2023, doi: https//doi.org/10.3390/en1622 7633, &Q
—
UNIVERSITY OF CENTRAL FLORIDA UCF

D) USA - Al in Energy Sector: Driving Innovation and Efficiency

e Study attempts to estimate the energy efficiency of the MENA region
between 2002-2021, heavy use and lowest energy costs

¢ Low use of Al in the region. i
The study showed that the interaction of Al standards and intelligent TN G
demand-response systems can improve energy efficiency scores. -

e |t reduces energy costs, decentralizing the grid, and enabling more
sustainable energy systems and improve energy access to new e

technologies.

e Al is transforming the ways we use energy in the times of the internet of things (loT), big data, and
machining learning.

e Al integration to energy use in the form of load monitoring, small grid, demand side management,
energy saving, revenue management, and smart meters are very vital to attain efficiency.

¢ The results confirm that countries such as Algeria, Bahrain, Egypt, Iran, Iraq, Israel, Malta, Oman, Saudi
Arabia, Tunisia, UAE and the West Bank are the most energy efficient

M. A Hossm D. Alemzero, K. Wang, M. M. Kamruezaman, and M. N, Mblanga, “Examining artificial intelligence and energy effliciency in (he @
MENA region The dual approach of DEA and SFA ™ Fnergy Reports, val 9, pp 49844994 Dec 2073 -
UNIVERSITY OF CENTRAL FLORIDA UCF
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US DoE and Natlonal Labs, aggressively supporting R&D of Al models for scientific and energy applications on the power grid.

Daap Learning Enhancas Efficiancy: Al, through NN, improves optimization and short-term forecasting in energy management.

Interdisciplinary Research: Integrating Al with clean energy innovations requires collaboration across sectors. VL. DEFARTSENT OF
ENERGY

Cost and Efficiency: Machine learning reduces costs and enhances energy system cfficiency.

Material Discovery: Al aids in discovering new materials for clean energy. { EHEKIEGY

Ravolutionizing Infrastructura: Al is transforming smart energy infrastructures and fostering energy-sharing communities.

Duke Energy sel a goal lo achieve nel-zero methane emissions by 2030, 1L is difficull to make lrequent checks of the natural gas

pipelines thal may leak, so the main existing method for finding methane leaks is lo make calculated estimates.

Duke Energy explored new monitoring systems. The new platform started with measures of emissions from natural gas utilities,
then added data from satellite monitoring and ground-level sensors.

Al assessed the data and provided reports in near real-time, so crews can be sent out quickly to repair the leaks, preventing an
important source of greenhouse gas from entering the atmosphere.

“Al for Energy.” Energy.gov. https://www_energy gov/cet/articles/al-energy %
N. Savage, 5 Al Case Sudies in Energy,” VKTR, Apr. 26, 2024. hops:/‘www viar com/ai-disuption’-ai-case-smdies-in-energv g v
UNIVERSITY OF CENTRAL FLORIDA UCF
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@UCF Grid Forming (GFM) Inverters Research Condudinr: Remarks

New control topology provided for Siemens inergy

System Model Als T i tive Potential:
Mnperier A ) Grid Forming Technigues S lransiormatve Fotents
o side ] A s i [ L _ _ : _ * Al plays a critical role In the energy transition. Challenges:
¥ ‘ L [ 2 v s e | Meliow ootk | e | e R sy * Impact across decentralized power systems, smart grids, and energy
@ : = g}lJ : markets globally * Cybersecurity and safety
—t | g e ||| EICTIET Y * Optimizing resource use. * Data quality,
ante ] — - = e [ | me™ + Enhancing system efficiency. * High investment cost and energy
] 2 o oo * Facilitating the integration of renewables into the grid. consumption
1 £ e — T TR T 7 o * Talent and skills acquisition
= Emulate Synchronous Maching P sl Sl Sustainability:
o Angle Limiting |,____ Dynamic Behavior B
ML algorithm ——— ¥y, \ . ) . ] Opportunities:
Fre Dhasor-Domain Contreller Time-Domsin Contraller * Al-driven solutions contribute significantly to sustainability . . .
T goals by reducing environmental impact o Advanc‘ed coordlnatefi d?mamlcs with fast
+ » o ) - improving predictive maintenance and rlellable.commumcatlt?ns.' ) .
| * ..... . f)g&a};;’:;n in RE integration + Enabling real-time decision-making. + Solutions will be communication intensive,
= J = - PV + Storage * Opportunity for innovation and entrepreneurship and highly Int.egrated. and r_no_du.lar.
v . pazaemasns ° » Power Electronics economic growth in the energy sector. ‘ Opportum.ty for |nFerd|sc|E)I|naw .
L . LSTM e s, " S Giridl - » Opportunity for interdisciplinary collaboration collaboration continuous innovation
—r——— R : * Harnessing Al's power in creating a :
imeEses DagedResouraee %'ENEIEIIS @‘ sustainable energy future. @‘
UNIVERSITY OF CENTRAL FLORIDA Gy UCF UNIVERSITY OF CENTRAL FLORIDA UCF
Grid Forming Inverters Research by FPEC Team EBL: A Global Challenge to Crowdsource Innovation

New control topology provided for Siemens Energy

IEEE EMPOWER A BILLION LIVES is a recurring challenge to foster interdisciplinary innovation in the global

The project comprises five core tasks:

community to develop and demonstrate solutions fo energy access that are designed to scale, regionally relevant
1. Train and Develop Machine Learning Based Model: Develop and train a high-fidelity machine learning (ML) model of the system for holistic, and leverage 21%! century technologies that feature exponentially declining prices.

the

Empower a Billion Lives
Essential Metrics

2. Predictive Fanlt Detection: Emploving advanced MT. algorithms to identify and mitigate potential faults enhancing system reliability * Innovation in technologies, social and
environmenlal impact, and business models Lo )
It is not about access to energy —

3. Fnhanced Stability Control: A dedicated stability section optimizes system dynamics, ensuring robust operation under various grid rapidly and sustainably scale.
conditions. but how access to energy can
+ The challenge is open to all, including small- and i
4. Enhanced PSC-based Control: AGFM controller, based on a power synchronization controller (PSC), enables seamless grid integration medium-sized companies, research labs, student g;ar:ii (:_:;;‘:;;:ioini?::eioved
and robustvoltage/frequency support. Learns, NGOs inlernativnal corporations, and i pf'h gk fthg f."ff o &
_ i izati velinooa, heaitn, wellbein
5.Validation and Verification with Real Time Analysis: Conduct rigorous real time testing and validation of the proposed controller A prol clEantzatons, s ey .g
Stk digital and financial inclusion.
s. EM EN _ e * 575 teams have registered and 120 have competed in EBL |
en s —— and CBL I
erGY . OUngoing competiion cycles will dnve a continuous learning process that allows successive generations of competitors
&}l to leverage past leamnings, adopt fast-moving new emerging technologies, and demonstrate these capabilities and
=" impact in realistic environments.
UNIVERSITY OF CENTRAL FLORIDA UCF
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Empower A Billion Lives (EBL2025) Announced!
www.ampowarabillionlives.org

EBL 2023 Tracks

TRACK D: DECENTRALIZED UTILITY MODEL
TRACK C: CENTRALIZED UTILITY MODEL

TRACK Az AUTOMATION-CENTRIC SOLUTION
TRACK P: [ND-USL CNCRGY (PRODUCTIVE USL)
TRACK E: ENABLING TECHNOLOGIES
TRACK S: STUDENT TEAMS

1 August 2022

IEEE IDEAS Conference — Bali, Indonesia, Jan 8-11, 2025

1 October 2022-
15 January
2023

1 April 2022

CONCERT FULL
PROPOSAL

Join the o
| Movement!

¢ IEEE

for Muranity
g romer
CLECTRENICS SAGIETY

TECHNOLOGY
BLISINESS MODFL
S0CIAL IMPACT
FICLD TESTING

PRIZES & AWARDS
~$600,000
+STUDENT TEAMS

March
2023
Orlandu, FL

GLOBAL
FIMAL

Ontard, Flovide, USA

-

EBL-2: 100 teams from 43 nations

2023 1* prize: N

Select EBL Teams

D-OLIVETTE'S PRODUCTS

st Kichuan, R s
= Dbl o

noking F

- s AP

Turning organic
waste Iinto food &
energy

_D-Dfivette's Bic Eank: Turen Animal, Farm & Human Wasts into Biogas &
I Bt Und a9 Brve gt Siberm Jor Bomes, R, domeunities &
Wininesses  uried udergraund. - edy S146 8 Abeve

SOLAR FREEZE

SoULS : To create an open-source market
ecosystem for off-gnid <olar products through

sustainable local supply, assembly & service —
Production by the Masses, not for the Masses

Standard Microgrid
www.standardmicrogrid.com
USA J_'an.b_ﬂl | South Africa | DRC _—

Nanogrid, Madag

Announcement - Empower a Billion Lives
2025

We are honored to announce the launch of 2 new round of

Empower a Billion Lives

P .

EBL 2025 Timeline

« Concept paper round: 1 July 20241 Nov 2024
*  Assessment by 1 Dec 2024

* Full Proposal round: 15 Dec 2024 - 28 Feb 2025,
* Assessment by 31 March 2025

* Field Testing: 1 April 2025- 30 June 2025

+ Global Final: Sept 2025 at ECCE Europe

15 Dec 2024
—28 Feb

1 July 2024 -
1 Nov 2024

FULL
PROPOSAL

CONCEPT

PAPER

IDCAS, Bali, Indonesia

EBL 2012 and 2023
disiributed o fotal of over
LIS Million

Cvier 500 Teams harve registared for ERL
pL
220l Tewr

30 fiegona: winners
50 Fedd- Teals and Finadsts.
30 Global bial Prire

1 April 2025 -
30 June 2025

Empower a Billion Lives Steering
Committes

Solutions can range from an entire power
generation, delivery, management system;
appliances; enabling technologies.
Teams can compete along the following tracks,
noting that solutions may fit into more than
one track:
=  TRACKT: TECHNOLOGY PROVIDER
= ENERGY SUPPLY
*  END-USE (PRODUCTIVE USE)

® CLEAN COOKING
* ENABLING TECHNOLOGIES

* TRACKE: LOCAL ENTREPRENEURSHIP
=  LAST MILE
* LEAVE NO ONE BEHIND

* TRACKS: STUDENT TEAMS

* SPECIAL CATEGORY: CORPORATES

Sc'hrgci_df:r

&

GLOBAL
FINAL

ECCE Europe, UK

Sept 2025

Key Events:
* ECCE Europe 2024, Sept 2-6 - launch, teams tutorial
+ |DEAS conference, 7-9 Jan 2025, Bali, Indonesia
EBL matchmaking, EBL event
* Global Final: ECCE Europe, Sept 2025, EBL workshop




"I'd put my money on the sun and solar
energy. What a source of power! | hope
we don't have to wait till oil and coal
run out before we tackle that."

HCST Energy Sector Report Brief

Dr.Tssa Batarseh
Issa.batarsch@ucf.cdu

+1-407-962-8630 &};
UNIVERSITY OF CENTRAL FLORIDA UCF

Dr. Majd Hawari

Member, Energy Sectoral Committee
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WEFE Nexus NEXUS
Conference

Beyond Boundaries: Al Transforming the WEFE Nexus

October 14-15, 2024 - Amman

:_v . Q
Cé.(] HCST Energy Report Brief

O

Dr. Majd |I. Hawwari, Ph.D.
Commissioner For Nuclear Research/Jordan Atomic
Encrgy Commission (JAEC)

Outcomes & Recommendation

Energy Committee
(Eng. Walid Shahin, Dr Majd Hawwari, Dr Issa Alem, Eng. Zyad Sabra,
Mr. Tarek Amad, Eng. Muhieddin Tawalbeh )

Introduction

- The Water-Energy-Food-Ecosystem (WEFE) Nexus refers to the interconnectedness of water, energy, food,
and ecosystems, emphasizing that actions in one area often impact the others.

- Energy decisions directly influence water and food security.

- Renewable energy can produce the water used in agriculture, while clean energy sources can minimize
environmental impacts and preserve ecosystems.

- This nexus approach is critical for sustainable development, as it ensures that resources are managed
holistically, reducing conflicts, increasing efficiency.
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Regulatory Framework of the Energy & Natural Resources Sector

Natural Resources.
Sector Institutions

Institutions
operating Mining
Rights

Institutions
operating in
CQuarries

Energy Figures in 2023

Consumed Primary Energy ) ofll'n Energy
=9852 thousand TOE Y =2357 MJOD

Imported Crude = 1776
thousand Ton

Oil Products = 2432

thousand Ton
Electricity Consumption
per capita =1951 KWH e 3 capita =855 KOE
Local Resources share in Produced Electricity = 39.5%

Renewables Contribution in Electricity Generation- 2023

Installed Capacity Installed Capacity Renewables Contribution
(Conventional) (Renewable): to Generated Electricity:
4177 MW 2681 MW 27%




Renewable Energy Capacities in Jordan 2023 Strategic Objectives of the Energy Strategy (2020-2030)

' - [—

mﬁmm ‘Diversifi ' urces . : national economy
it / Strategic . .
B33 402 (MW, N

268“ ,m,.(__ } Commercial 56% i Goals for '

- MW oy the Ener
V 2067 MW 781 (MW) 1438 (MW) Net Metering 29% gy
Sector
Total |
Oberational :

The renewable energy share in electricity
generation exceeded 27%

Contracting Type Capacity (MW,.)

| Commercial | 1498

LR A il S L R L 2l g ekl S ] | Net Meteri.ng | ?3.1
generation exceeded 27% . Wheeling | 402
Grand Total 2681

Jordan’s Energy Sector Challenges Energy Linkages with Water, Food and Ecosystem in Jordan

« Energy Dependency: Jordan is heavily reliant on imported energy resources. « Water: Jordan faces severe water shortages, low rainfall, high evaporation, and a 48% nonrevenuewater

High Energy Costs: High energy costs burden both the government budget and consumer prices, negatively
impacting economic growth and quality of life.

Limited Domestic Resources: Jordan has limited domestic fossil fuel resources, necessitating the importation
of most of its energy needs.

Energy Infrastructure: Infrastructure development, maintenance, and expansion are crucial for Jordans
energy sector.

Renewable Energy Integration: Jordan has made significant strides in renewable energy, but integrating
these sources into the national grid presents technical and financial challenges.

rate. Population growth and development strain resources, with the water sector using 15% of national
electricity, expected to double by 2030.

« Food: Agriculture is vital to Jordan’s economy, supplying key food products and contributing to exports.

It supports 20% of the rural poor and consumes 5% of total energy, highlighting the need for sustainable
energy practices.

« Ecosystem: Jordan must reduce GHG emissions to combat climate change. Investing in clean energy like

hydrogen, nuclear, and geothermal, along with carbon taxes or cap-and-trade, can lower emissions.
Carbon credits and efficient technologies can further cut emissions.

- Water-Energy Nexus: Balancing water and energy resources is a complex and pressing challenge due to
Jordan»s critical water-energy nexus issue.

« Environmental Impact: Transitioning to renewable energy sources is essential for reducing greenhouse gas
emissions and mitigating environmental impact. However, this shift requires substantial investment and
careful planning to minimize ecological disruption.

« Regulatory and Policy Framework: Effective governance and a supportive regulatory environment are crucial
for the development and growth of Jordan>s energy sector.

« Economic and Political Instability: Regional geopolitical tensions and economic instability can adversely
affect energy imports, investments, and overall sector development.

Recommendations Towards WEFE Nexus

« Establish a Nexus Research Network: Bridge the science-policy gap by creating a network involving
academia, government, and the private sector to promote nexus technology implementation.

« Create a National WEFE Nexus Council: Establish a governing body to foster nexus governance best
practices and bridge institutional gaps.

 Adopt a WEFE Nexus Approach Policy: Enhance policy coherence among the three sectors and climate
change policies to provide integrated solutions and mitigate risks.

« Implement Collaborative Capacity Building Programs: Address the nexus capacity gap through training
and development initiatives.

« Support Integrated Resource Management: Strengthen institutional structures for integrated resource

National Objectives of the Energy Strategy (2020-2030)

- - management.
¥ i denm . Apply Approprigte Policy and Economic Tools: Ensure .basic human needs are met while implementing
Seoirite: [\ b | pricing mechanisms to dlscour.age excessive consumption. . .
Pl ™ « Implement Integrated Planning and Management: Reduce trade-offs and build synergies across the
B o N / three sectors.
=1 Create. = Improve the

Attractive [
A Investment |
Environment

Level of
Services

N /
- S s
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Promote Sustainable Consumption and Production: Achieve SDGs and mitigate climate change impacts
by promoting sustainable practices.

Scale Up and Replicate Successful Projects: Expand and replicate existing nexus projects, such as
integrated seawater energy and agricultural systems, renewable energy for wastewater treatment and
reuse, and solar desalination.

Enhance the Role of Municipalities and Local Authorities: Empower municipalities and local authorities
to address WEFE nexus issues at the local level.

Build Capacity for Policy Makers: Strengthen the capacity of policymakers and institutionalize regional
knowledge management systems to share best practices on the WEFE nexus.

Encourage Energy Efficiency and Surplus Utilization: Promote energy efficiency among consumers and
explore ways to utilize surplus energy, such as providing it to the agricultural sector at low cost.
Promote Hydroponic Projects: Encourage the adoption of hydroponic projects to conserve water and
improve agricultural productivity.

Expand Regional Interconnections: Strengthen energy connections with neighboring countries like
Iraq, Saudi Arabia, Lebanon, and Egypt.

Utilize Energy Storage Systems: Implement energy storage systems to improve grid stability and
integrate renewable energy sources more effectively.

Use Renewable Energy for Water Pumping: Employ renewable energy sources for water pumping,
while carefully managing groundwater resources to avoid over-pumping.

Implement Carbon Credit Certification: Establish a system for carbon credit certification to promote
sustainable practices and offset emissions.

Implement Time-of-Use Tariffs: Introduce time-of-use tariffs for net-metering and wheeling schemes
to encourage energy efficiency and manage demand.

Promote Green Hydrogen/Ammonia: Explore the potential of green hydrogen and ammonia as clean
energy carriers and fuels.

Energy Panel Discussion
Challenges and Opportunities in Water
Management Technologies

Moderator:
Eng. Wijdan AlRabadi, Advisor at the Energy and Minerals Requlatory Commission

Panelists:
« Dr. Ahmad Al-Salaymeh
Department of Mechanical Engineering, The University of Jordan

 Eng. Ahmad Duhni
Assistance Managing Director for planning and bulk supply, National Electric Power Company

« Eng. Hanna Zaghloul
Chairman, Kawar Energy

* Dr. lyad AbuHaltam
Chairman, General Deluxe Company

« Dr. Nadia Alrousan
Computer Engineering Department, The German Jordanian University

/ | WEFE Nexus Conference
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Session 3

FOOD
SECURITY

Food Security Keynote Speaker

Dr. AbdulHakim Elwaer
Regional Director, FAO




/7 Food and Agriculture
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Note: The keynote speaker did not provide the full presentation.

HCST Food Security Sector Report Brief

Dr. Mahmud Duwayri

Chair, Food Security Sectoral Committee
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HCST Agriculture, Food & Humanitarian

Committee Members

The report was submitted by: Present Committee Members:
- Mahmud Duwayri, - Mahmud Duwayri,

- Rida Shibli, - Nizar Haddad,

- Mustafa Qrunfleh, - Hayel Obeidat

- Nizar Haddad, - Theib Oweis

- Ayed Amr, - Husameddin HajAli

- Hamed Takrouri,

- Esam Yamani,

- Abdel Rahman Sultan,
- Mohammad Abu Jamous

Scope of Work

The report document covers the following components within the Water, Energy, Food, and
Environment Nexus in Jordan:

* Agriculture,

* Food Industries,

* Nutrition, and

* Humanitarian action

The strengths and weaknesses of the different components in the Food Security were highlighted.
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Food Security

This group has in mind the Sustainable Development Goals (SDGs) by the United
Nations, especially the SDG2: Zero Hunger, which states “End hunger, achieve
food security and improved nutrition and promote sustainable agriculture”.

ZERO
HUNGER

“Food Security” exists when all people, at all times, have physical, social and

(((

economic access to sufficient, safe and nutritious food which meets their dietary
needs and food preferences for an active and healthy life. '

The Food Security pillars are: Availability, Access, Utilization, Stability, Agency
and Sustainability, defined as following:

1. Food Availability: Having sufficient quantities of appropriate food available.

2. Economic and Physical Access to Food: Having adequate income or other resources to access food.

3. Food Utilization/consumption: Having adequate dietary intake and the ability to absorb and use nutrients in
the body. It is commonly understood as the way the body makes the most of various nutrients.

4. Food Stability : Refers to the constancy of the previous three dimensions.

5. Agency: The capacity of individuals and groups to exercise voice and make decisions about their food
systems.

6. Food Sustainability: It refers to the long term variability of the ecological and social basis of food systems.

7

The Hashemite Kingdom of jordan

Food Security Status in Jordan

- Jordan is considered a food secure country with a score of 8.8 on the Global
Hunger Index (GHI), 2020. GHI scores based on a 100-point scale, where 0 is
the best score (no hunger) and 100 is the worst.

- Jordan published the “National food security strategy 2021-2030” and National
plans for public sector and economic modernization.

The National Food Security Strategy
2021 - 2030

Juns 3021

- Given that Jordan’s ranking in the Global Food Security Index (GFSI) is 47 out of
113 countries, the Government (through the Food Security Council) is working
on improving Jordan’s ranking in this index.

Food Security Status in Jordan-(GFSI), 2022

Score
] in 3,
S ) | O | | S S— —| S— S—| — = i All countrios in index (113) ~
Score 66.2
o 1" Rank (113 countries) a7
i '"""..3:21.5-'..5.'!!L'I.'ZZZIIHIIIIIHIIIIllllIEIEIIIEIEIIEEIIIIII
Jordan
Affordability
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L] ER ﬂ.';ZZ'.ECT.'fZJEEff',f.:E:f.':;'.EE3::33EE:::EZ.T:JIIIIIIIIIIHIIIEI
Quality and Safety
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Food Security Status in Jordan

- Water stress and climate change: The agricultural sector uses more than 48.6% of the country’s available
water resources. Climate change could further reduce water supply and crop productivity, thereby
potentially decreasing Jordan’s GDP by as much as 6.8%.

- The agricultural area in Jordan is 400,000 hectares (ha) (4.5% of Jordan’s land area).

- The agriculture sector is the main source of income for about 15% of the population.

- Agricultural products account for 25 % of the grand total of Jordan’s exports.

- Most Jordanians spend 30-400% of their income on food. Relative to other food groups, the consumption
of meat, dairy, eggs and sugar has increased over the past two decades.

- The food system contributes to national food security and represents 1520%- of the value chain of the GDP.
- Progress towards global nutrition targets: Although only 3% of all Jordanians are experiencing severe
undernourishment, the rate of undernourishment amongst the country’s large refugee population is
21%, and two thirds are at risk.

- Cereals, self-sufficiency is very low, while sufficiency in vegetables, poultry, is high.

- Changing consumption patterns and obesity: The national average intake of food groups associated with
health and environmental impact (e.g. red meat, fish and dairy) by adults 20 years of age and older
significantly exceeds the recommended daily intake. In 2019, more than 46% of women older than 18
years were obese, 37.7% of women of reproductive age (15-49 years) were affected by anemia, and
18.9% of all women (18 years or older) had diabetes.

- Food Processing: Most of Jordan’s 4,000 food-processing businesses are concentrated around the major
cities and involved in baking, dairy and the preparation and packaging of food. Foodprocessing revenues
represent 4.13% of the national GDP. The food-processing industry is growing rapidly, with the demand
for ingredients expected to double in the next five years.

- The prevalence of severe food insecurity among the total population has reached %17 for the period
2019-2021.

- Rising food prices: Since 2015, the consumer price index for food has increased by more than 5%, thus
having an impact on the affordability of a healthy diet, particularly in terms of meat, poultry, lequmes and
fruit. Jordan is also highly dependent on global markets, as it imports around 70% of its staple food needs.
- The agriculture sector in Jordan employs 11.5% of the workforce, with a higher proportion of informal
labor. Foreign labor is significant in the sector, with over 30,000 foreign workers employed in the
agricultural sector in the country.

%‘g@”@ N

Recommendations for Agricultural Sector

- Enhancing policies and enforcing legislations related to the agricultural sector, which should provide
further support to small-holder farmers, and other new requlations to provide accessible infrastructure
that can help in developing all marketing strategy planning tools.

- Enhancing food supply and value chains through improved infrastructure, logistics, and market access to
reduce post-harvest losses and strengthen the domestic food system.

8%

- Encouraging the practice of contracted farming of fruits & vegetables
- Encouraging the use of automation, computerization of factories and

- Establishing a Food Processing and Nutrition Institute for training of

- Encouraging use of advanced agricultural technologies (precision agriculture and climate smart

agriculture), in addition of its role in increasing economic profitability of farmers and farm owners by
increasing productivity and decreasing all aspects of losses on the farms, it also can help in maintaining
the sustainability of funded projects.

- Developing innovative research and entrepreneurship, one of the proposed actions is to establish

the Agricultural Research Hub (ARH) to act as an umbrella to all entities working on the agricultural
sector. The hub can organize the research process to conduct more distinguished and problem-solving
researches, conduct capacity building for researchers, and develop collaboration and partnership among
other public sectors on one side, and between public and private sector on the other.

- Addressing post-harvest and agricultural input losses through improved storage, handling, and processing

practices at the national level.

- Increasing crop productivity and water use efficiency in agriculture through the adoption of efficient

irrigation systems, water management practices, and the promotion of water-saving techniques.

- Conserving biodiversity by working on rehabilitating rangelands that can also help in reducing the

reliance on imported fodders. Afforestation is another important strategy to conserve biodiversity
besides using new agricultural practices that conserve land and water such as multi - cropping and
agroforestry. In addition, there is a need to establish projects for the sustainable use of biodiversity.

- The need of developing a comprehensive planning approach to maximize benefits of Al -Hamad and

Al-Sarhan basins and support Nexus projects there that integrate water, food, and energy.

- Supporting the National Agricultural Research Center (NARC), the scientific arm of the Ministry of

Agriculture, and the only center that conducts researches across Jordan in all field of agriculture, to act
as a center for food and agricultural research, in which it can provide strategical research plans for all
other agricultural research entities (universities and centers) about the priorities of research subject that
is required to solve problems. The center can have a digital platform that include all researches output
at national level as database required to build upon its results.

- The need to develop the scientific laboratories at NARC to be prepared as a national center for the

universities to conduct their researches. Other actions are recommended to support food researches.

Recommendations for the Food Industries

- Increasing governmental support to the existing food industries and
facilitate the establishment of new ones in form of tax cuts, export
subsidies and reduction of the bureaucratic measures which hinder
the production and export activities.

intended for processing.
other up-to date technologies.
intermediate- skilled workers in the food industries to acquire the

needed technical skills in the various areas of food technology. The
institute can be a major research center to solve the problems outlined in this document.

- Encouraging innovation and entrepreneurship in the area of food technology including production of

ingredients and additives from local sources.
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Recommendations for Food and Nutrition

- Promotion of education on nutrition and food safety among citizens, through the media, schools,
universities, and other institutes.

- Raising awareness on the concepts of Food Science among those who deal with food security: either
through workshops on nutrition in social protection programs.

- Starting internship program for graduated food scientists and nutritionists.

- Starting a specialized peer reviewed scientific journal for publishing the work of the local researchers.
- Encouraging applied research in the areas of Food Science and Human Nutrition.

« Use of food-based dietary guidelines (FBDG) aiming to educate people in selecting healthy foods.

- Focus on traditional foods including wild edible plants, since such foods constitute part of the cultural
food pattern and contribute to food security and alleviation of nutrient deficiencies and eventually
achievement of good health.

- A review of the existing food commodity subsidies, in light of the increasing prices, is essential with
better identification of the most food-insecure and vulnerable families particularly in poverty pockets.
- Extending the school feeding programs to include all of the Education Directorates instead of covering only
32 out of the 42 Directorates, and the inclusion of all primary school children from the 1st to 6th grade.

- Increasing the expenditure on preventive health and food safety since most of expenditure (70%) is on
curative health, with focus on infant mortalities which constitute most of child mortalities. Also breast
feeding practices are important, since inclusive breast feeding covers low percent of infants.

Urgent Research Needs

- Updated industrial surveys for the food industries sector.

- Studies of the amounts and cost of energy and water use by the different
food industries.

- Studies of the food waste at the different stages of production and
consumption.

- Studies on the environmental impact of the food industries.

- Studies on impact of school lunch program.

- More research on role of nutrition in combating the high prevalence of
chronic non-communicable diseases.

RESEARCH
NEEDS

- Continuous monitoring of the food security situation in Jordan.

8%

Suggested Initiatives for Humanitarian Action

- Unify national databases and platforms concerned in distribution of assistance for vulnerable Jordanians

and refugees.

- Identify clear and transparent targeting models for the most vulnerable people in Jordan.
- Improve food security through enhancing strategic reserves of key food commodities.
- Preparedness for emergencies and ad-hoc assistance, and planning for long-term preparedness to

provide assistance to people in need.

- Policies to enhance and sustain the humanitarian assistance currently provided to the most vulnerable

people in Jordan.

- Building resilience of the most vulnerable people in the long-term, through supporting climate change-

relevant initiatives.

- Focus on lowering food loss and food waste: for example, more research to be conducted on this front.
- Increase awareness of the importance of balanced consumption, and how to lower food loss and food

waste at the household and community levels.

- Adoption of new technologies for food preservation and food processing, to increase long term food stocking.
- Scaling up innovative processes that can enhance efficiency in agriculture production.
- Utilize mobile technology: Develop a mobile application that connects food insecure individuals with

local food banks and charities. This app could allow users to search for nearby food banks, schedule
pick-ups or deliveries, and receive notifications about available food donations.

- Community Gardens: Encourage the establishment of community gardens in urban areas where food

insecurity is prevalent. These gardens could provide fresh produce to those in need, and serve as a
community-building activity. Local organizations could provide resources and support for the creation
and maintenance of these gardens.

Recommendations for Humanitarian Action

- Apply models of governance, where government decides on the policies and priorities to organize and

control the humanitarian sector, and the active stakeholders both national and international lead the
operational implementation of a well-functioning humanitarian assistance system in Jordan.

- Operationalization of the above-mentioned suggestion through establishing a national partnership

council/committee with participation of public, private and non-governmental sectors.

- The council takes lead on identifying the gaps, developing and programming the initiatives, coordinating

the pooling and distribution of funds for humanitarian assistance among all key stakeholders.

- Enhance governance and transparency among all involved institutions. Government role will be

facilitation and approving policies, deciding on priorities and requlation of the humanitarian sector in
Jordan.
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Recommendations

- The development of accessible infrastructure is also vital, supported by new regulations. This infrastructure
should facilitate marketing strategy planning tools, enabling more efficient distribution and marketing
of agricultural products.

- Improving the food supply and value chains is essential through enhanced infrastructure, logistics, and
market access. These efforts will reduce post-harvest losses and strengthen the domestic food system.
- Adopting advanced agricultural technologies, such as precision agriculture and climate-smart agriculture,
is recommended to optimize resource use, enhance productivity, and improve climate resilience.

- Promoting innovation and progress, supporting for research and entrepreneurship is necessary.

- A digital interactive platform could facilitate knowledge transfer and provide a national agricultural
database for further analysis and development.

- Reducing food waste and post-harvest and agricultural input losses by improving storage, handling, and
processing practices.

- Adopting of efficient irrigation systems and water management practices will increase crop productivity
and water use efficiency.

- Conserving biodiversity is crucial. Initiatives should focus on rehabilitating rangelands and reducing
reliance on imported fodder. Promoting afforestation and implementing agricultural practices such as
multi-cropping systems and agroforestry can contribute to biodiversity conservation and sustainable
land and water use.

- Implementing drought preparedness measures to protect biodiversity. These measures include
the rehabilitation of rangelands, sustainable land management practices, and the establishment of
protected areas for biodiversity conservation. By preserving and restoring habitats, the resilience of
plant and animal species can be enhanced, enabling them to better withstand the impacts of drought.
- Promoting water-efficient agricultural practices, such as precision irrigation techniques, also helps
mitigate the effects of drought on biodiversity by reducing water wastage and ensuring efficient water
use. In addition, raising awareness among local communities about the importance of biodiversity and
engaging them in conservation efforts fosters a sense of responsibility and ownership. Through these
proactive strategies, Jordan can enhance ecosystem resilience, safequard biodiversity, and mitigate the
negative consequences of drought on the natural environment.

- Governmental support for existing and new food industries is essential to enhance the sector. Measures
such as tax cuts, export subsidies, and reducing bureaucratic obstacles can encourage growth and
competitiveness. Promoting the use of automation, computerization, and modern technologies will
improve productivity, reduce costs, and enhance competitiveness.

Establishing a Food Processing and Nutrition Institute can provide training for intermediate-skilled
workers in the food industry, with a focus on preserving cultural food patterns, improving food security,
supporting strategic agricultural products: olive and olive oil, tomatoes, dates, grapes, and figs, and
addressing nutrient deficiencies.

- Reviewing existing food commodity subsidies and providing targeted support to the most foodinsecure
and vulnerable families, particularly in poverty-stricken areas, is crucial for ensuring equitable access to
food. Lastly, implementing governance models where the government sets policies and priorities while
active stakeholders lead the operational implementation of a well -functioning humanitarian assistance
system will foster collaboration, transparency, and effective coordination in ensuring food security.

- Adopting these recommendations, Jordan can enhance agricultural productivity, mitigate the impact
of climate change, reduce dependency on imports, and promote a secure and sustainable food future.
Collaboration among the government, stakeholders, and the international community is crucial to
achieving these goals and ensuring a resilient food and agricultural sector.

8%

- The Food and Agriculture Organization (FAO) highlights that approximately

- Food waste in Jordan has doubled over the past two decades.
- It has been estimated at 101 kg per person each year in Jordan, (Food

- The total amount of food wasted in Jordan could feed 1.5 million people for

- At the level of food loss, it has been estimated that 22% of all locally

Food Waste and Loss in Jordan

onethird of the world>s food is wasted annually, amounting to 1.3 billion
tons and nearly one trillion US dollars. This waste significantly contributes to
greenhouse gas emissions, making food waste a major contributor to climate -
change. Think Eat Save

Waste Index, UNEP, 2024).
a whole year.

produced fruit and vegetables are lost along the various nodes of the supply _
C h a | n. . Food Waste index Report 2024

- 33% of the country’s wheat supply is either lost or wasted.
- The agricultural waste is included in the Waste Management Framework Law (No. 16, 2020).

Food Waste and Loss: Proposed Initiatives

/)

- Survey all food industry establishments to estimate food waste in order to promote cleaner production

principles within the sector, including utilizing food by-products.

- Enhance SCP and CE in food industry across the value chain, by:

- Conducting surveys to estimate food waste, enhancing cleaner production principles, including
by-products.

- Establishment of Key Performance Indicators (KPIs) and guide on reducing food waste by applying
Resource Efficiency and Cleaner Production (RECP) principles.

- National food waste index: Focused on a structured approach to food waste reduction, including

conducting field studies to assess food waste in restaurants and hotels and establishing a comprehensive
database for food waste in Jordan.

- National incubator among food value chain: Launch hackathons to encourage youth initiatives in

reducing food loss and waste and promote innovated agricultural practices.

- National legislative framework for food waste reduction: Adjust policies and enforce commitments,

include awareness requirements for licensing, and consider the type of transported goods in transportation
requlations due to their varying spoilage sensitivities.

- Food waste management infrastructure: This involves qualifying service providers who can manage

food waste, especially from the hospitality sector, installing special equipment for food waste treatment
like waste digesters, and developing infrastructure to support household and industrial food waste
management.
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WEFE Nexus

The Water, Energy, Food, and Environment (WEFE) Nexus approach provides a comprehensive framework
for addressing the interconnected challenges faced by Jordan>s food and agricultural sector. Adopting
this approach effectively enhances food security and mitigates the complex challenges. This policy brief,
based on recent statistics, national and international reports, as well as consultations with agricultural
and food sector stakeholders, aims to address sector challenges and provide feasible recommendations
achievable through national-level projects.
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Food Security Panel Discussion
Emerging Technologies
in Food Supply Chains

Moderator:
Dr. Fadel El Zubi, Senior Strategy Advisor, FAO

Panelists:
* Eng. Belal Al-Hafnawi
Commissioner, Telecommunications Requlatory Commission

* Dr. Jafar Al-Qudah
Advisor to the General Manager, Jordan Food and Drug Administration

« Dr. Rida Shibli
President of Jordan Society for Scientific Research, Entrepreneurship, and Creativity

* Dr. Rima Mashal
Head of Nutrition and Food Technology Department, The University of Jordan

* Eng. Saeed Al Masri
General Director, Khairat Belady Company
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Climate Change Keynote Speaker

Dr. Ali Abkar
Managing Director, AgriWatch BV, Netherlands
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Ali Abkar

PhI in Remole Sensing Image Analysis

CEO Agriwatch R&D company, the Netherlands

Scienlilic Ass Rhine-Waal Universily of Applied Sciences, Gernmany
oii.obkar@agriwatehnl / aliokbor obkar@hochschule-rheinwaoal.de

Structure

+ Introduction: Sustainable Integrated Management for a Resource-efficient Jordan.

+ Needs based on CCR: Knowledge/Skills/Products/WEFE-Sector to inspire problem-solving skills,
active citizenship, and responsible engagement.

« Analysis of (new sensor) data: The WEFE can be quantified.

+ Methods & Tools: Al, machine learning, segmentation, pattern recognition, feature classification.

« Examples and Case Studies: NexusWatch, Drought Monitoring, AgroTec, SAHs, TERRATECH, ECOLUTION,
INHABITAT.

« Conclusion: Integrated Al and emerging Tech is essential for sustainable ecosphere.

Introduction

Al and emerging technologies are transforming environmental monitoring:

»Remote Sensing data (satellite, drone, loT),
»GIS data (maps).
Geo-ICT

They offer innovative solutions for sustainable ecospheres,
ensuring resourceefficiency and ecosystem resilience.
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Definitions

« Remote Sensing (RS) is
« Data acquisition by RS devices that are not in physical contact with the
object, area, or phenomenon under investigation;
+ Data interpretation of data/images to acquire meaningful information

RS: Info from Satellite/Drone/IoT sensor data

- Quality of info?
- Utility of info?

Role of Al in Environmental Health

= = 14/3/2023
O 1n&s saxep TN

« Al facilitates precision agriculture and resource management.
-To provide relevant information for managing Ag & Envi. objects and
processes.
- Using new sensors and modelling techniques.

«ML (3D+Time) models predict environmental changes, enabling proactive
measures.

« Real-time monitoring of ecosystems supports timely interventions.

«Knowledge in its various forms is central

« Choice of methods, algorithms and parameters.
- Context-dependent knowledge from hired specialists, users, farmers, and managers.

« Explicit reporting of uncertainties, combined likelihoods, predicted classes and model parameters

Geo-ICT Image Analysis

Satellive, Drone, LU History, Soil Data,
Specialized Sensors Topography

RS (New) RS ,f’- Data and/or ,-'-
Sensor Data S Knowledge < I

/ IW f 3D :}IS

' / Time
o\ Upding <« Users’
(including o i
e PR requirements
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Measurement & Control

» Measuring the density of pest/disease in a field using RS/Al (measured with a certain accuracy).
* Monitoring crops and their growth and humidity:
- which part of the orchards has high/low transpiration, the best time for a sinale field precision
irrigation, reducing the amount of irrigation needed o T v A I T b

M

Examples and Case Studies:

Some highlights on solutions to the emerging issues of the WEFE nexus

- an effective use of methods & crop protection products.

- Examining fertile trees (on-year) or non-fertile (off-year).

=
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* Alternative crops/varieties?

Intensty |Counts|

=2

« Crop tolerance to #HeatStress and #DroughtStress?

a
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Remote Sensing technology for envir |l objects
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and processes

Z AgriWatch

AgriWatch BV

Office address:

World Trade Center Twente
Industrieplein 7553 ,1LL
Hengelo, The Netherlands
www.agriwatch.nl
info@agriwatch.nl

Integrated approach

integrating RS data (satellite, drone, 10T), GIS data (maps), ML, and expert knowledge
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FIE17#: Fertilizing Experiment

Creating an online Decision Support system for farmers which processes data from

sensors and integrates image analyses to improve both yield quantity and quality.

https: //www.smartaarihubs.eu/

https://www.smartagrihubs.eu/flagship-innovation-experiment/-17FIE-online-dss-optimise-fertilisers




e Established a network of 5 AgroTec centres in 5

The flowchart of ML of Geo-ICT data Results and Impacts Q O 0
O (%4

— T - Universities in Jordan and Palestine Q
& Ll 1eprocess|
e 3 staff training in Europe for 20 ToT, Developed 12 o
T : : : ;
S anbe LA data ’ T SRR T Solntiar innovative VET courses in RS and geospatial technology.
1 Fosamply | fe——i 2 subsot | f—>p| it M Calcutate NOVI - S ) %
( st ’ | e - e Established accredited Diploma courses in Smart
i Agriculture at UJ, NUCI, and PPU

Highlighted the importance of skills development. Agr Te C

Increased the use of RS in staff, students, and
professionals in JO&PS.

AgroTechnology VET Centres to Network and Train
Future Farmers in Jordan and Palestine/ AgroTec

MIR Bands Processing

i e Increased awareness of smart farming, and the role of ERASMUS+ PROGRAMME - VET
) - . | . Geo-1CT within partner organisations. Project #: 101092160
H | o | Lcmnee] J— | e | || 1 et N b
RIS | ) - ) Co-funded by
ZAgriwalch - AgroTec Webslte: hitps://nuct.edu.jo/agrotec/ the European Union
6 Mecian filter Calculate relative gty Ciseeomion Valication with
7 ¥ values g 110%, 355, oo, (Bawec ou 2020 yield map .
= D NexusWatch Project (2023-2024)

Earth Observation and Geoinformation
Technologies to Foster Water-Energy-Food Nexus
Interventions

Delineation of site-specific Zone map for variable rate application of N-fertilization
for Wheatfield - Application of integration of sensor packages
ML of RS data

Funded by the Dutch government
Nuffic- Orange Knowledge Programme (OFP) ! @

i ini . UNIVERSITY £ AgriWatc
Tailor-Made Training Plus (TMT+) Nuffic ONIERSTY | @ _£'AgriWatch
Nuffic Project OKP-TMT+.23/00103

. . . ‘-L.‘cl- y . 3 Future Pioneers |;Ie\.-ylrgqg_r_t |
Coordinator: ITC/University of Twente : TV - empoweig Communies _

(i

£ Agriwatch @ Name: Earth Observation and Geoinformation Technologies
to Foster Water-Energy-Food Nexus Interventions
AgroTec project - EU Erasmus+ Skills and Innovation Acronym: NexusWatch

Dutch Partner: ITC Faculty of the University of Twente and
, Agriwatch company
:E\’ = Profect name: AgroTechnology VET Centres to Networkand Train Future S i Jordanian Partners: The University of Jordan National
. Farmersin Jordan and Palestine . . ) . . ! .
University College of Technology, Mutah University, National
Agricultural Research Center, Future Pioneers for Empowering

?::...mm P Communities, and Inter-Islamic Network on Water Resources
AgroTee 101092160 ; el Development and Management (INWRDAM)

o mman AR ~ - NexusWatch aims to enhance the knowledge and
Pt G Y5 wnzes skills of professionals and organizations active in the
Funded under on o . water-energy-food nexus through the use of geospatial

technologies.

- 20=ns50 staff, students, experts, and professionals
received training in JO and NL.

- Training and CB: refresher courses, workshops, meetings, Al-Shara farm was visited by AgiWatch on 13 Gctober 2023, Shobak, Jordan

internships, lectures, field visits, teamwork
3 \/ Q  \/ Q 3 \/ Q
_— _— _—
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Case Studies and Teamwork Climate Change and Remote&Local Sensing

- Assessing variability and controls of
water availability from space: The case | o
of the Jordan Valley T ——
-+ Impact of the Syrian refugee crisis on
land use of Yarmouk basin
- (Climate Smart Agroforestry to Enhance ™™ .
Resilience and Productivity i
+ Enhancing Agricultural Resilience in the  seiis:sorncm b sessimttc i

il Heabih Manitarisg 0 ting and [rgamic

Shoubak region ) ‘ | e

Addressing Water Scarcity through T R A
Smart Irrigation

It can help to understand challenges and scale solutions
to larger areas, as well as gain a better regional understanding
of challenges/solutions.

- SandySoil, LessRain, LessInsects, BirdsAttack, Weeds, Fungi,
CropGrowth, Heat/WaterStress, MissingPlants, Yields?

4 - feed quantity and quality

Define new information requirements under new climate conditions! == L
Increased Maize Yield by Rainwater Management: A Case Study -0t 1600w m gt st georeersncing

Drought Monitoring

Satellite and drone images for Drought effects
monitoringCase of non-irrigated crops in the
sandy soils of the Eastern part of NL

Heuk Lasaersan. Maize-1. Rokkan, Goldarland. The Notharlands.
s Sentingl-2 CCC (Canopy Chlorophyll Comtent) for 2019 and 2020 (July, August, and Sepieniber)

£ AgriWatch

T Legend
|:| rmaiza_show

MLClass_Maiz1.tif
5ress Lev

September13™ 2019

dala from the Maize trial field and Grassland, trees
and bare soil. The Maize plants were under stress after
a number of sweltering days in August 2019 and 2020

Q| Q|
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Benefit Geo-ICT & Environmental Monitoring
& TERRATECH £

Agrivatch

+ Geo-ICT provide critical insights into resource consumption, enables efficient use, and promotes
p i it e sustainable practices through data-driven decision-making. Geo-ICT for:

Agriculture TECHnologies

w0 A g 1) Skills (AgroTec, NexusWatch) - fostering digital upskilling and reskilling to equip individuals with the
- —— T abilities necessary to thrive in the Al age.
v @z @ - Geo-ICT specialists in emerging technologies,
¢, Bl - - inclusion of under-represented categories in the Geo-ICT sector (women, migrants).

2) Green (MedOlive, VETfarm) - developing digital innovations with a positive climate impact, supporting
the twin transition towards green and digital transformation.
- Precision Farming solutions for site-specific crop management.
3) Society (AgroSkills) - the power of digital in fostering social well-being and inclusiveness, to make a
positive societal impact through Al (digital solutions).
- Local and/or regional development.
- Digital tools for critical responsiveness; Providing timely and practical solutions to counteract
natural disasters.
- More efficientinteractions among the scientific community, research institutions and programmes.

Sacroor  CUMAS

38> ECOLUTION

s #HECOLUTION

Conclusion

« Integrating Al and emerging Tech is essential for sustainable ecospheres.
it is important to make Al and emerging Tech available to a wider range of stakeholders.
Bird-eye view of the landscape around us using new sensor data!

« Through Partnerships; enhanced awareness of climate issues; created poles of excellence (in different

:_-"i‘:.-; INHABITAT ki o areas of climate science and tech); strengthened local institutional capabilities.

» Benefits:
These innovations drive environmental health and ensure a sustainable future for all.
Build resilience and adapt to climate change

—
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HCST Climate Change Sector Report Brief

Eng. Belal Shqgarin

Member, Climate Change Sectoral Committee
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EHORIOBRSOSIORMIORIOR O SIORORIORE O RIORE ORIONME ORIORMO SO0 RIO! Climate Change Impact on Water Sector Preciptatondecease b 158 to 4% by 200

AN ) TV
M ™ L:&\ ' Higher Council for [1‘%@ M ’ .
WAy 7 ’A;& S Tk L A - Jordan's ranking as the 2nd most water-scarce
M kL Vighy exus M
NN Nl %,’" Conference N NS NS country .
* Projected supply reduction (15-18 %) and demand
increase

« Water deficit of 835 MCM by 2050

Water Sector Adaptation

« Key adaptation measures: desalination, rainwater
harvesting Fle
« Improve efficiency in water use and demand a
. management | '

Committee Members g
Committee Members 2023 Committee Members 2024 Bensctnis sl B
Prof. Jawad Al-Bakri / JU. Prof. Saeb Khresat /  F.P. JUST Univ. 2023
Eng. Sami Tarabieh /  UNDP Dr. Maha ALZu’bi /  IWMI
Eng. Belal Shqarin /  MOENV Eng. Ruba Ajour / RSS

Eng. Belal Shgarin /  MoEnv.

Climate Change Impact on Agriculture

Climate Change Report - Jordan’s limited arable land (4.5%) 42
iow of the cli h hall i lord » Projected reductions in crop yields (e.g., olives 20%, [§
+ Overview of the climate change challenges in Jordan | g feed 15-30 %) it

« Focus on the water, energy, food, and environment

* Increased crop water requirements (12-30 %)
(WEFE) nexus
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Agricultural Sector Adaptation

Adaptation technologies: smart
irrigation, water-efficient crops
Stakeholder recommendations: smart
agriculture, carbon sequestration

AN

AGRICULTURE SECTOR
Green Growth National

Action Plan 2021-2025

# -
o [

Energy sector responsible for 79%
of Jordan’s GHG emissions

Total GHG emissions projected

to reach 54,714 Gg C02eq by 2050

Climate Change Impact on Terrestrial Ecosystems

A\
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Vulnerability of Mediterranean forests

and agroforestry to climate change

Projected reductions in ecosystem resilience and
productivity
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Adaptation for Terrestrial Ecosystems

« Afforestation projects and ecosystem restoration
« Early warning systems for droughts and flood
monitoring

Governance of Climate Change

 Ministry of Environment and Climate Change
Directorate’s role

« Achievements: National Climate Change Policy,
National Adaptation Plan (NAP),

* NDCs, and the Institussional role of all inline
Ministries via the By-law

Stakeholder Consultations

« Water sector: desalination, Al for water
management

« Agriculture sector: smart systems, carbon
sequestration

« Environment sector: early warning
systems, ecosystem restoration

Py
The National Climate
Change Adaptation Plan

of Jordan - 2022
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Enabling Factors for WEFE Nexus Solutions

« ldentified constraints: limited financial resources, lack of specialized staff
- Enabling factors: legal frameworks, technology transfer, and financing

Technology Transfer and Financing

« TAPs (Technology Action Plans) for climate adaptation and mitigation
 Focus on renewable energy, smart systems, capacity building for climate
finance access

Gender, Children, and Youth Mainstreaming

* Inclusion of gender and youth in climate policies
« (Capacity building in public institutions for gender and youth analysis

Conclusion and Recommendations

« Urgency for integrated climate adaptation measures in WEFE sectors
« Importance of international support, financing, and technology transfer
« (all to action for strengthening governance and stakeholder engagement




Climate Change Panel Discussion
Emerging Technologies in Environmental
Monitoring and Compliance

Moderator:
Dr. Saeb Khreisat, Faculty of Agriculture, The University of Jordan

Panelists:
* Dr. Almoayied Assayed
Director, Water, Environment and Climate Change Centre, Royal Scientific Society

* Dr. Fayez A. Abdulla
Director, Queen Rania Al-Abdullah Center for Environmental Science and Technology,
Jordan University of Sciences and Technology

* Eng. Mufleh Alalaween
Regional Water Advisor, Swiss Agency for Development and Cooperation

* Dr. Nizar Haddad
Director, Innovations & Business Development Fresh Del Monte

* Eng. Shada El-Sharif
Founder & Senior Advisor, Sustain MENA
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WEFE NEXUS "

Dr. Bassel Daher

Assistant Director for Sustainable Development
at the Texas AGM Energy Institute, USA
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Beyond Boundaries: Al Transforming the WEFE Nexus

AT

Harnessing Al and loT for Enhanced WEFE Nexus Security:
Challenges, Opportunities, and Future Directions

Bassel Daher, Ph.D.
Assistant Director for Sustainable Development | Texas A&M Energy Institute
Research Fellow | Institute for Science, Technology, and Public Policy

Adjunct Assistant Professor | Department of Biclogical and Agricultural Engineering
lexas ABM University

E"‘-'\..
'm:\’
%\
t
i)
A
I.
i
,w? 30% of world energy
: y consumed by food S
illion people seclor 746 million people
BUffer chronic lack accessio
3 electricity

hunger

WEF Nexus in Jordan

€ Jordan v in 2023+

The Water-Energy-Food (WEF) Nexus Index is a compasite indicator that aggregates 21 globally
available indicators, The WEF Mexus Index value for Jordan is 427, placing the nation in the 1527

pasition for the countries assessed. lordan has a value of 49.6 for the Water plllar, 36.1 for the
Energy pillar and 42.5 for the Food pillar.

WEF Nexus Index

42.7 1527 o rakin 2023
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@ Sector Facts (2021)
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Food Security | Food Products | Logistics

e Proposed Initiatives

Reduce NRW* by 2% annually.

Launch national desalination projects.

Prowide oppartunities for private sector invesrments.

Improve efficiency of energy use in the water sector. increase the use of
renewable energy sources, and implement water dam pumped energy storage
projects.

Improve water efficiency and financial self-sustainabiliry.

Upgrade water supply/demand management monitoring and control.
Launch water conservation awareness program.

Establish climate resilience and sustainable water use.

Utilize technological solutions for water sustainability program

Launch National Innovation Cenler.

* Proper implementation and enforcement of water laws and requlations.
E Establish Nexus Council (Water, Agriculture, Energy and Erwironment]]
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Seven Strategic Action Areas WEFE Nexus Tools

Table 4. The main quantitative modsles used in food—energy—water naxus.
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WEFE Nexus Analytics MOROCCO
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Existing Challenges for conducting WEFE Nexus Assessments
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DATA AVAILABILITY AND DATA INTEGRATION DATA QUALITY AND ACCURACY DATA SHARING AND DISCONNECT BETWEEN
ACCESNBILITY VARYING FORMATS, INCONSISTENT, OUTDATED, OR SOVERNANCE DATA LSERS AND DATA
- LACK OF COMPREHENSIVE RESOILITIONS, AND POOR-QUALITY DATA CAN - INSTITUTIONAL BARRIFRS TO EHODUCERS
AND RELIABLE DATASETS TEMPORAL SCALES UNDERMINE THE RELIABILITY; DATA SHARING - DISCONNECT BETWEEN
- PARTICULARLY PROBLEMATIC - DATA OWNERSHIP CAN LIMIT COLLECTED DATA AND
WHEN USING PROXIES OR ACCESS TO NECESSARY EVIDENCE NEEDED FOR
[XTRAPOI ATING DATA FROM DATASFTS ACROSS STCTORS DELISION MAKING
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loT as a Data collection Enabler

=Air quality monitoring (NO,, CO;)
*Forest health & deforestation

“Water quality

*Biodiversity species loT
*Soil health

*Smart water meters &
sensors (households, ag.,
industrial)

*Leak detection & loT
infrastructure monitoring ———»

Centralized cloud-based
platform to gather,
store, and manage this

vast amount of data.

*Reservoirand dam

menitoring
“Water quality

*Smart meters for energy *Renewable energy forecasting

consumption monitoring loT . " timizati

(households, industries) nergy storage optimization
*Real time weather and climate

=Grid load balancing/ monitoring data for energy prediction

real time distribution

Broader Context

loT *Where?
— *When?

Broader Context

*How?

* Population :
growth |

- Migration

* Urbanization Centralized cloud-based
* Climate platform to gather,
loT store, and manage this
Water Mi - vast amount of data.
*Water Mix
*Where? . e
*When?
*How?
-National
growth plans Energy Mix *Geopolitical
“Where? loT stability
*When?
*How?

A\
A
A

*Smartag. systems (soil
conditions, crop
health.}

sLivestock monitoring
=Supply chaintracking

*Demand forecasting
via smartretail

*Crop disease and pest
detection

=Aquaculture
monitoring

*Disaster
preparedness
*Poverty and
inequality
~Economic growth
and development

loT
(it

*\What?

sHow?

*When?

*How much?
sImport? Export?

Data Standardization

Ecosystem

loT

Broader
Context

/TlOT

Machine Learning for pattern recognition

Ecosystem

loT

Broader
Context

/TlOT




Scenario Analysis and Assessment

Ecosystem

Broader
Context

/TlOT

Cross-sectoral analysis while addressing data sharing challenge

Ecosystem

loT i ' _ - loT

Broader
Context

/TlOT
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Remaining Challenges and Considerations

Iad o - & &

Challenges in Lack of technical High computational Data privacy and Resistance to adoption
harmonizing multi- expertise in Al and requirements and governance issues, of Al solutionsin
sectoral datafor Al domaln-specific Infrastructure especially in politically traditional governance &

analysis knowledge in WEFE limitations sensilive regions resource management
systems frameworks
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Open Research Questions

1.

How can data from diverse IoT sensors across water, energy, food, and ecosystem sectors be effectively
standardized and harmonized to enable meaningful crosssectoral Al-driven analysis?

How can machine learning be used to uncover causal relationships rather than just correlations
between sectors?

What role can loT-driven predictive models play in enabling early intervention strategies for resource
conservation in ecosystems under climate stress?

What visualization techniques can enhance the interpretability of Al-driven insights, making them
more accessible for policymakers, local communities, and sectoral decision makers?

What are the ethical and governance challenges of implementing Al-driven WEFE Nexus management
platforms in regions with varying levels of digital infrastructure?

How can data privacy and security be maintained in loT-based WEFE systems, ensuring responsible
use of Al for resource management without compromising individual or community rights?

How can Al and loT be leveraged to address equity and access in WEFE nexus solutions, particularly in
low-resource or developing regions?

HCST WEFE NEXUS Report Brief

Dr. Maha Al-Zubi

WEFE Nexus Committee
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Development Challenges

Limited water for agriculture: Water scarcity caused by climate change and competition
with other activities and cectors - 4B% of water inJordan used for agricufture

npacts in lordan [crops, livestock, forests,
manheath, envirnnment, mualingof |

Pupulation growth: Jordan's population annual growth i 1.2%  (latest dala 2022) - 11M
and isexpected to reach 15 M by 2050,

Jordan imports over of its energy, primarily o1l and nat gas Khstrainsthe
ECONOMY andoreatessuy| ECurity Concerns.

tings: strugglingto accemresourcesto
upported by policies and institutions

ing - 9.7% of

WEFE Current Situation: Water Resources

« Severe Water Scarcity: Jordan faces extreme water scarcity. In
2021, the renewable freshwater share dropped to 68 m? per capita.

* Rainfall and Water Loss: Despite receiving 8.2 billion m* of |

annual rainfall, about 75% (6.2 billion m3) is lost to evaporation,
leaving only 2 billion m? for blue water and green water (rain-fed
agriculture, forests, and pastures).

« Fluctuating Water Resources: Jordan’s renewable water resources [

are estimated at 900 million m? per year, with surface water and
groundwater contributions. However, shared water agreements,
such as the Yarmouk River allocation, have not been met, with
actual flows reduced to 70-100 million m? highlighting the
challenges in securing consistent water supplies.

« Declining Surface Water Availability: Jordan>s surface water
resources have steadily decreased, from 340 million m3in 2019 to
308 million m? in 2022. Despite having 17 dams with a combined
capacity of 310 million m3, they are generally filled to only 40%-
60% capacity in recent years.

« Over-extraction of Groundwater: In 2021, groundwater extraction
reached 618 million m3, surpassing the safe yield by 146%,
contributing to long-term water sustainability concerns. Additional
water resources come from fossil aquifers (143 million m?) and
desalinated brackish aquifers (75 million m?).

« Desalination as a Future Solution: While current desalination
efforts are limited, producing only around 7 million m* annually,
Jordan is developing the Agaba-Amman Water Desalination and
Conveyance Project, expected to provide 300 million m? per year,
offering a significant boost to the country>s water supply.

WEFE Current Situation: Energy Resources

+ Heavy Reliance on Energy Imports: Jordan imports over 89% of its
energy, primarily oil and natural gas, which strains the economy
and creates supply security concerns. The Energy Master Strategy
2020-2030 aims to diversify the energy mix, increase local
resources, and reduce import dependency.

Growthin Renewable Energy: Jordan has made significant progress
in renewable energy, with its share in electricity generation rising
from less than 1% in 2014 to 27.4% in 2022. The target is 31%
by 2030, with MEMR aiming for 50%. Solar and wind installations
have driven this growth.

Challenges and Energy Sector Debt: The sector faces technical
and financial challenges, including high debts exceeding 5 billion
JOD for NEPCO due to reliance on expensive oil after the Egyptian
gas cutoff (2011-2015). Additionally, integrating renewables
into the grid presents operational and capacity issues, with high
transmission losses.
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WEFE Current Situation: Agriculture (Food)

« Agricultural Ecosystem Pressures: Jordan>s agriculture relies on
three ecosystems—irrigated, rainfed, and Badia—each facing
pressures like water scarcity, overexploitation, climate change,
and land degradation, threatening their sustainability.

- Water Use in Irrigated Agriculture: Irrigated agriculture,
concentrated in the Jordan Valley and highlands, uses about 534.4
million m? of water annually, heavily dependent on groundwater

and treated wastewater. Water shortages and declining water
quality pose risks to productivity.

« Challenges in Badia and Rainfed Agriculture: The Badia, covering
93% of Jordan>s area, and rainfed agriculture are both hindered
by poor ecosystem management, overgrazing, soil erosion, and
high evaporation rates, resulting in significant water loss and low
agricultural  sustainability.

WEFE Current Situation: Ecosystem
(Environment)

« Degradation of Natural Ecosystems: Water scarcity in Jordan
leads to the overexploitation of groundwater and surface water
resources, causing the degradation of wetlands, rivers, and aquifers.
This depletion reduces biodiversity, disrupts natural habitats, and
accelerates desertification, particularly in fragile ecosystems like
the Jordan Valley and the Badia.

« Energy-Intensive Water Solutions: The need for energyintensive
solutions like desalination and wastewater treatment to address
water shortages increases Jordan>s energy demand. This reliance
on fossil fuels for energy further contributes to air pollution and
greenhouse gas emissions, exacerbating climate change and putting
additional stress on Jordan>s already vulnerable environment.

« Unsustainable Agricultural Practices: Food scarcity, driven by water
and energy shortages, pressures farmers to adopt unsustainable
agricultural practices, such as overirrigation and reliance on
treated wastewater. These practices lead to soil salinization,
nutrient depletion, and land degradation, reducing the long-term
productivity and ecological balance of agricultural lands.

WEFE Context: Jordan

« Jordan faces extreme water scarcity. In 2021, the renewable freshwater share dropped to 68 m* per capita.

« Agriculture stands as the largest consumer of water resources, accounting for roughly 48% of the
country’s total water usage.

- The water sector in Jordan consumes approximately 14% of the nation>s total electrical energy
consumption for activities such as pumping, distributing, treating, and managing water and wastewater.

- Surface and Groundwater depletion has adverse effects on ecosystems, resulting in land degradation,
loss of biodiversity, and desertification

8%

WEFE Current Situation: Agriculture (Food)

- Water-Energy Interdependence: Water and energy are critical and interconnected resources. Rapid
population growth and industrialization have heightened the demand for both, exacerbating Jordan>s
severe water scarcity and heavy reliance on imported energy, which significantly impacts the country>s
economy and resource management.

- Energy Costs and Desalination: In Jordan, the high cost of energy, particularly for water pumping
and desalination, poses a significant challenge. Desalination, essential for meeting water demands, is
energy-intensive and contributes to greenhouse gas emissions. Energy costs account for a substantial
portion of water expenses, highlighting the need for costeffective and sustainable solutions.

» Renewable Energy and Projects: Jordan is increasing its share of renewable energy, aiming to reach 31%
by 2030 in electricity generation and potentially 50% by 2030. The Agaba-Amman Water Desalination
and Conveyance Project (AAWDC) and the Water- Energy Nexus Committee>s efforts to integrate
renewable energy solutions and enhance water and energy efficiency are critical for addressing water
shortages and improving sustainability.

Water- Food Nexus

« Economic Importance and Water Demand: Jordan>s agri-food sector is vital for income and employment,
contributing significantly to the economy. However, agriculture is the largest water user, creating pressure
on limited water resources and necessitating efficient water management to support food security.

« Food Security and Imports: Jordan imports a large portion of its staple food, exposing it to global price
fluctuations. Despite low self-sufficiency in staple crops, Jordan maintains a high level of food security,
though structural and economic challenges, including high poverty and unemployment rates, impact
food security.

« Sustainable Agriculture and Water Use: Climate change and overuse of water resources threaten
Jordan’s water security and food production. Urgent reforms are needed in irrigation practices and
crop selection to reduce water usage and enhance productivity. Effective governance and integrated
management of water and agriculture are crucial for ensuring sustainability and addressing conflicting
demands.

WEF- Climate Change Nexus

« Climate Change Impact: Jordan will face more severe challenges in managing water, energy, and food
resources due to climate change, with expected decreases in precipitation and increases in temperatures,
leading to more frequent and intense droughts and extreme weather events.

« Agricultural Stress: Reduced water availability will significantly impact agriculture, particularly in areas
dependent on irrigation, exacerbating the need for energy and increasing greenhouse gas emissions.

« Feedback Loop: The interplay between climate change, water, energy, and food demands will create a
feedback loop, amplifying socio-economic and sustainability challenges in Jordan and the broader region.
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Why Should Jordan Adopt a WEFE Nexus Approach?

Increase Resource Use Efficiency: The WEFE approach enhances resource management by identifying
interconnections and reducing waste, ensuring optimal use of Jordan’s limited water, energy, and
agricultural resources.

Enhance Policy Coherence: A holistic WEFE approach allows for better policy alignment across sectors,
reducing conflicts and duplication, and enabling more unified responses to socio-economic and
environmental challenges.

Strengthen Resource Allocation and Security: By strategically allocating resources based on
interdependencies, the WEFE nexus helps balance competing demands, improving national security in
water, energy, and food supplies.

Reduce Trade-offs: Managing resources through the WEFE framework minimizes sectoral compromises,
allowing Jordan to make decisions that support long-term sustainability.

Build Synergies and Improve Governance: The WEFE approach encourages crosssectoral collaboration,
improving governance and promoting transparency, accountability, and resilience in resource management.

Nexus Planning, Policies and Governance in Jordan

Development Challenges and Resource Pressures: The Government of Jordan (GoJ) faces significant
challengesinachievinglong-term development goals due to urbanization, population growth, unsustainable
consumption patterns, and regional instability. These pressures, compounded by global trade and climate
change, have shaped Jordan’s development policies over the past three decades.

Water-Energy-Food Nexus Importance: Despite the clear interconnections between water, energy, and
food resources, the nexus has not been fully addressed in Jordan>s management strategies. However,
with rising water scarcity, GoJ has increasingly recognized the importance of integrating these sectors to
harness synergies in resource management and planning.

Governance and Policy Coordination: Policy development for water, energy, food, and climate change in
Jordan is highly centralized, often leading to conflicting policies and limited public participation. Addressing
these challenges requires better cross-sectoral coordination, good governance, and active involvement of
stakeholders to ensure sustainable resource management and development.

WEFE Strategic Development in Jordan

8%

Water, Energy, and Food Scarcity: King Abdullah Il has consistently highlighted Jordan>s challenges with
water, energy, and food scarcity, emphasizing their links to population growth, refugee influx, socio-
economic issues, and regional instability. The Climate Refugee Nexus Initiative proposed at COP27 aims to
address these interconnected challenges.

National Strategies for Resource Management: The Government of Jordan has launched several national
strategies, including the National Energy Strategy (2020-2030), National Water Strategy (2023-2040), and
National Food Security Strategy (2021-2030), to reduce foreign fuel dependence, enhance agricultural
sustainability, and address water and food security issues through renewable energy, advanced
technologies, and efficient resource management.

Climate Change Threats and Economic Vision: Climate change poses significant risks to Jordan>s water
and food security, with projections showing reduced rainfall and rising temperatures. Jordan’s Economic
Modernization Vision (2022-2033) aims to tackle climate change, foster sustainable development, and
enhance the country’s global competitiveness through green economy initiatives and international
investments.

WEF Nexus Index: Jordan

- The WEF Nexus Index is a quantitative measure and representation of country-level WEF security based on

21 water, energy, and food security indicators.

- As of 2022, the WEF Nexus Index value for Jordan is 43.5, placing the nation in 149t position among the

countries assessed. Jordan has a value of 51.1 for the Water pillar, 36.5 for the Energy pillar and 43 for the
Food pillar.

«Jordan ranks relatively low in terms of its WEF Nexus index, coming below Egypt (125), Tunisia (109) and

Algeria (102). This is due to country’s relative low rankings in the three pillars.

WEF Menu Indes The Indes inchades thres pillary £ ach pillar inchudes two sub-pillar
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Operationalize WEFE Nexus

+ To successfully implement the Water-Energy-Food-Ecosystem (WEFE) Nexus, policies must be tailored to
national contexts, socio-economic conditions, and development priorities.

» The WEFE strategy should advance Sustainable Development Goals (SDGs) 2 (zero hunger), 6 (clean water
and sanitation), and 7 (affordable and clean energy), while also supporting SDGs 1 (no poverty), 5 (gender
equality), 8 (decent work and economic growth), 12 (responsible consumption and production), 13 (climate
action), 14 (life below water), and 15 (life on land).

« Enhancing the national enabling environment for the WEF Nexus is essential, involving the adoption
of transformative approaches such as nexus planning, scenario planning, sustainable food systems, and

circular_economy practices.
- Strategic interventions and integrated analysis through analytical tools are crucial for developing
sustainable pathways for resource security, job creation, improved livelihoods, and regional integration.
* The process must be interactive and inclusive to tackle development challenges effectively and ensure
no one is left behind.

Transition from “Silo” to WEFE Nexus Approach

- Barriers to Nexus Approach: Jordan faces multiple barriers to shifting from a siloed to a nexus approach,
including financial, technical, legal, capacity, informational, and institutional governance challenges. The
entrenched vertical structure of government departments complicates coordination and limits effective
integration across sectors.

« Governance Challenges: Current governance and institutional mechanisms may be inadequate for
supporting the nexus approach. Addressing complex environmental issues requires new skills, tools,
capacities, and incentives to overcome challenges such as management complexity, contested methods,
and unclear rights and responsibilities.

« Priority Linkages: Key WEF linkages in Jordan include water-energy, food-energy, and water-food-climate
change. Priorities are water-energy and water-food inter-linkages, which are crucial for addressing Jordan>s
resource challenges.

« Stakeholder Engagement: Effective implementation of the WEF Nexus requires recognizing and engaging
all relevant stakeholders, considering their concerns, and understanding their roles to ensure meaningful
participation and implementation.

+ SDG Alignment: The WEF Nexus approach supports the acceleration of Sustainable Development Goals
(SDGs), particularly those related to poverty eradication (SDG1), hunger and food security (SDG2), clean
water and sanitation (SDG6), affordable and clean energy (SDG7), responsible production and consumption
(SDG12), and climate action (SDG13).

« Holistic Benefits: Adopting the WEF Nexus approach promotes resource efficiency, resilience, and
sustainability. It helps address complex global challenges, supports integrated strategies for achieving
multiple SDGs, and contributes to a more equitable and prosperous future.

8%

Policy Recommendations

* Mobilize and Scale up Green Investment: Attract private sector investment in green technologies such as
low-carbon energy, smart agriculture.

« Agricultural Water-Saving Technologies: Accelerate adoption of water-saving technologies in agriculture
through adjusted water and energy tariffs.

- Irrigation System Modernization: Upgrade irrigation systems with innovative technologies to combat
water scarcity.

« Incentive and Subsidy Redesign: Reform subsidies to promote energy efficiency and adoption of solar and
water-savingtechnologies.

« Cross-Sector Coordination, Database and Monitoring System: Develop a comprehensive coordination
system, cross-sector database to support evidence-based policymaking in water, energy, and food
management.

* R&D Investment in Sustainability: Increase public and private investment in research and development
for sustainable solutions.

« Capacity Building, Knowledge: Strengthen capacity within government agencies to implement WEF Nexus
management practices.

+ National WEF Nexus Index: Develop a customized WEF Nexus Index tailored to Jordan’s challenges to
guide policy and resource management.
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Water Sector

- Establish Al and data science applications for water governance and NRW reduction, focusing on
practical applications like leak detection, usage analysis, and predictive maintenance.

- Develop a centralized data hub for water quality and quantity monitoring, expanding it to include
real-time integration and predictive tools analysis to forecast water availability and planning for
regular and drought conditions.

- Conduct comprehensive groundwater studies using advanced modeling with a decisionsupport
interface, incorporating social and transboundary aspects for regional needs.

- Drive Al-based research in water management with a focus on energy-efficient desalination
and global collaborations. Establish partnerships to foster knowledge exchange and student
involvement.

- Evaluate future water sources, including wastewater reuse and desalination, using a scenario-
based water budget model that includes cost-benefit analyses for all options.

- Expand training for water sector professionals, partnering with institutions for Al-focused programs

< and hands-on learning.
% - Foster public-private partnerships for water innovation, establishing incubators, competitions,
and mentorships for Al-driven solutions in water management.
- Create a comprehensive roadmap for Al integration, including a timeline, responsible parties, and
KPIs to track progress in water sector digitalization.

o
Reco m m e n a t I 0 ns - Enhance the requlatory framework to encourage competition and facilitate private sector

participation in renewable energy.

- Conduct a comprehensive review of the electricity sector to align business models with modern,
decentralized structures and promote participation from IPPs and the private sector.

- Support the integration of renewable technologies, emphasizing solar, waste-to-energy, and
emerging tech like hydrogen, with a focus on energy efficiency and clean fuels.

- Develop smart grid policies, incorporate IoT and device integration to improve grid efficiency, and
adopt a digital twin model for simulations that enhance grid resilience.

- Promote energy storage solutions to stabilize renewable energy, implementing a digital twin and
launching pilot projects for decentralized energy systems like PV solar and microgrids.

- Implement smart metering and prepaid billing to align energy demand with supply, supporting
better grid management and efficiency.
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Food Sector

- Incorporate WEFE Nexus and circular economy principles into national policies for sustainability

- Advance sustainable agriculture by promoting precision agriculture, supporting loT and Al based
pilot projects for efficient water use and improved yields, and using treated wastewater.

« Adopt policies to support small-holder farmers.

- Strengthen efforts on food processing and climate-resilientagriculture, emphasizing R&D and partnerships
to foster sustainable practices. Continue to strengthen support for the food industry with incentives for
export-oriented businesses and link farmers to markets through contract farming initiatives.

- Promote balanced food consumption while fostering community resilience through self-sufficiency
and reducing dependence on humanitarian aid.

- Strengthen efforts of reducing food losses and waste through the food chain process.

- Conserve and utilize of biodiversity through working on rehabilitating rangelands. Adopt strategies
for strengthening efforts on afforestation.

- Emphasize the role of nutrition in the well being of the populations at different age levels.

Climate Change Sector

- Implement climate-resilient policies in water management, promoting water-saving technologies
and deploying WEFE pilot projects to address climate challenges like drought.

- Adapt agricultural practices to climate conditions by promoting water-efficient crops, optimizing
irrigation, and initiating climate-focused pilot projects at the community level.

- Scale renewable projects, enhance public transport, and conduct scalable awareness programs
through schools to foster community engagement and climate awareness.

- Continue ecosystem restoration efforts and establish early warning systems for environmental
monitoring, emphasizing resilience and mitigation in environmental protection policies.

- Strengthen governance with climate-focused units across public institutions, enhancing coordination
and participation among stakeholders in climate governance.

- Develop Technology Action Plans (TAPs) to secure climate funding, improve access to finance for climate
initiatives, and build national capacity for resource mobilization in climate adaptation and resilience.

- Expand climate education initiatives with “Green Fab Labs” and “Mobile Labs” for hands-on learning,
focusing on practical climate science education and community engagement.

WEFE Nexus

- Provide training on WEFE Nexus principles, focusing on loT, data analytics, and Al applications for
integrated resource management and collaboration.

- Mobilize green investments for sustainable technologies, implementing WEFE tools customized for
Jordan’s specific conditions and promoting adoption through incentives.

- Establish a centralized system for data exchange across sectors to enable coordinated monitoring,
evidence-based decision-making, and impact assessments.

- Create a WEFE Nexus Index specifically for Jordan, incorporating real-time IoT data for dynamic
management and policy updates, enhancing resource management responsiveness.
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