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Introduction: 

The regions of Alkaramah and Alramah have been facing major challenges related to 

water scarcity and agricultural productivity. These challenges resulted from high water 

salinity, inefficient irrigation systems bad irrigation practices. High water salinity and 

inefficient irrigation systems have deteriorated the freshwater sources and created 

difficulties in meeting domestic and agricultural water demands. As a result, the PROSIM 

project was implemented in the Jordan Valley Area to address these challenges and 

provide sustainable solutions. 

The PROSIM project aimed to focus on implementing advanced technological 

interventions in order to cope with water scarcity issues and improve agricultural 

productivity in the Alkaramah and Alramah regions. One of the key interventions of the 

PROSIM project was the installation of two reverse osmosis desalination plants in Balqa, 

Jordan. The installed desalination plants generate around 10 m³/h and are powered by 

photovoltaic panels. The installation of desalination plants aims to reduce water salinity, 

prevent soil degradation, and provide sustainable water for agricultural irrigation to 

enhance productivity. Additionally, the PROSIM project included the implementation of 

nano-filtration and wastewater filtration systems, along with irrigation and control 

equipment. These technological interventions were implemented to enhance water use 

efficiency and improve the quality of agricultural products. The PROSIM project in Balqa, 
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Jordan was chosen due to its suitability as an arid area with limited rainfall but abundant 

solar radiation and brackish groundwater. Furthermore, the PROSIM project in Balqa, 

Jordan aligns with larger initiatives and projects that aim to address water scarcity and 

promote sustainable agricultural practices. 

The collaboration between PROSIM and the Agricultural Research and Consulting 

Cooperative Association aimed to address the pressing challenges of water scarcity in 

Jordan by providing a comprehensive Training of Trainers program TOT on Effective 

Water Use Techniques for Agriculture in Jordan, especially in the Al Balqa Governorate. 

Water scarcity is a hot topic in Jordan, as the country's freshwater resources are limited 

and the demand is high, particularly in the agricultural sector. 

These 3 days training program aimed to equip trainers with the advanced knowledge 

and skills to effectively manage water resources in agricultural practices, allowing for 

optimal water use and conservation while maximizing agricultural productivity. Each 

training day comprises four sessions, each lasting approximately 60 minutes. This 

training is delivered over the course of three days, starting with the theoretical portion 

followed by hands-on practical training. The training is conducted twice every three days 

and accommodates up to 25 participants in each training." 

By merging of theoretical and practical components, the three-day Training of Trainers 

program provided a comprehensive understanding of effective water use techniques. 
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Participants have gained deep insights into the current challenges and trends in water 

management in Jordan, as well as the importance of water productivity in agricultural 

environments. Additionally, the training will cover topics such as advanced irrigation 

techniques, water governorate, and the use of advanced technology to utilize freshwater from 

non-conventional water resources 
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Training course implementation: - 

 
 

Training objectives: 

 Provide participants with a comprehensive understanding of Reverse Osmosis 

(RO), Nano-filtration (NF) desalination, and CDI captive deionized desalination 

principles, design, operation, and applications. 

 Foster a deep knowledge of Decision Support Systems for water mixing, including 

their principles, technologies, and practical applications. 

 Introduce best management practices for irrigation to enhance water use 

efficiency in agriculture. 

 Explore various interventions for irrigation efficiency, such as Evaporation pans 

for ET0 calculation, Moisture sensors, Irrigation Systems, and Meteorological 

stations. 

 Blend theoretical knowledge with practical exercises to ensure participants gain 

hands-on skills and insights into these critical water treatment technologies. 

 
Training program: - 
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In consultation with the various resource persons and taking the initial draft training 

outline as the basis, AGRECO developed the training Program for the training 

course. Annex (1) 

 
 Desalination and Water treatment is a critical process in supplying of clean and safe 

water for various applications such as domestic, industrial processes, and 

agricultural activities. In this technical plan of the training, we focused on three 

specific areas of water treatment: reverse osmosis, nanofiltration destination, and 

captive deionized system, all followed by a decision support system for water mixing 

for the Water Governorate. 

 Reverse Osmosis and Nano-filtration Destination: Reverse osmosis RO and nano- 

filtration NF are membrane-based filtration processes that are widely used for water 

purification. These processes are particularly effective for treating daily drinking 

water, seawater and brackish water desalination, and producing high-purity 

industrial water. The following methodologies were implemented: 

 Training Materials: Based on the training TOR, comprehensive training materials that 

cover the theoretical and practical aspects of reverse osmosis and nanofiltration are 

developed. These materials included information on the principles of reverse 

osmosis, nanofiltration and CDI, the operation and maintenance of membrane 
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systems, troubleshooting common issues, and best practices for maximizing system 

performance. 

 The training also included both theoretical sessions and hands-on practical 

exercises. During the theoretical sessions, trainers were provided with detailed 

explanations of the concepts and principles behind reverse osmosis and 

nanofiltration and CDI

 -Case studies and real-life examples were presented to illustrate the application of 

these technologies in different settings.

 During the hands-on practical sessions, participants were able to have the basic 

knowledge to operate and maintain reverse osmosis and nanofiltration systems. 

They were guided through each step of the process, from pre-treatment to 

membrane cleaning and system troubleshooting.

Each Training Day consist of four sessions, each approximately 60 minutes in length. 

The first two sessions were held on the first day, starting at 10:00 am and ending at 

2:30 pm. During the training day, there was a break for participants to refresh and 

recharge. The second day was also consisted of two sessions, again starting at 10:00 

am and ending at 2:30 pm, with a break in between. Theoretical content covered during 

the first two days sessions, while the last day was focused on practical training in the 

filed were the interventions where implemented. 
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Training methodology 

This training program is composed of 3 days at which theoretical and practical parts are 

conducted in parallel lines. 

At the end of training all trainees will be given a certificate of participation issued by 

National Agricultural Research Center (NARC) 

Work Methodology: 

The methodology promotes active engagement, practical application, and collaborative 

learning, ensuring participants are well-equipped with both theoretical understanding 

and practical skills .it involves a tailored approach to achieve optimal learning outcomes: 

• Assessment of Existing Knowledge: Initial assessments gauge participants'

understanding of innovative solutions. Pre-assessments determine knowledge

levels, with post-evaluations measuring progress.

• Tailored Content and Expert Delivery: Training content and methods are aligned

with objectives, audience, and available resources. Senior-training leaders and

specialized team members will guide each topic, supported by their CVs.

• Lectures: Expert presentations on each topic to provide foundational knowledge
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• Visual Aids: Visual materials like slides, images, and videos to enhance

understanding.

• Active Engagement: discussions, and practical exercises ensure participants are

actively involved in the learning process.

• Team Collaboration: Teamwork is encouraged to foster communication,

teamwork, and collective problem-solving among participants.

• Feedback and Guidance: Regular constructive feedback and personalized

guidance ensure ongoing progress and skill refinement.

• Interactive Q&A Sessions: Regular sessions facilitate open dialogue and address

participants' queries.

• Practical Day: Hands-on Workshops: Participants engage in practical sessions

to apply the concepts learned.

• Field Visits: Visits to areas where the discussed solutions are implemented to

observe their real-world impact.

Training participant: - 

52 participants from ministry of agriculture, Agricultural Credit Corporation, Agricultural 

Cooperative Corporation, University of Jordan, Hashemite University of Jordan, Al- 
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Participant By gender 
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Balqa Applied University, Municipality of Irbid, Ajloun, and JerashJordan and 

agricultural engineers from private sector (attendance sheets) attached 
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General Trainer evaluation

Strongly agree 83%

Agree 17%

No opinion 1% 

I do not agree 0% 

Strongly disagree 0% 

Resource persons / trainers: - 

AGRECO mobilized the best available resource person and expert as trainer to 

conduct the training course. CV attached 
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Trainer evaluation based on various criteria
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Training course Evaluations: - 

Written Pre- Post-test: - 

A Google Forms test was done to determine the trainees' previous knowledge and post 

knowledge and skills gained from participating in the training course. The test consisted 

of (10) questions for the training course. Annex ( 2 ) 

The evaluation shows the big knowledge and skills differences between Pre and post- 

test for the training topics which means that the participant attains a comprehensive 

understanding and proficiency in various areas, acquiring a broad range of valuable 

knowledge and skills. Through active engagement and dedicated participation, they 

developed a strong foundation and expertise that can be applied effectively in practical 

situations. 

The evaluation results are summarized below in the following graphs. 
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Overall Evaluation: - 

An evaluation session was conducted, before the farewell luncheon, 

A form was used for evaluating the training course by trainees. The Form contained 

questions that required "ticking" by trainees based on their judgment. Annex (3) 

filled form of the evaluation.

All the trainees participated in the evaluation and based on the results, we conclude 

that: 

a) The trainees were strongly satisfied with the training course.

b) The training course was successfully conducted and delivered.

The trainees expressed a high level of satisfaction and contentment with the training 

course. Their feedback and evaluations consistently indicated strong approval and 

appreciation for the course content, methodologies, and overall learning experience. 

The trainees found the course to be valuable in terms of the knowledge and skills they 

gained, and they felt that it effectively met their expectations and needs. Their positive 

satisfaction serves as a testament to the quality and effectiveness of the training 

course. 
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Training evaluation based on various criteria
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Training outcome: 

The outcomes of the training program reflect the comprehensive knowledge, skills, and 

competencies that participants gain in the domains of desalination technologies and decision 

support systems for water mixing. These outcomes empower participants to drive operational 

excellence and sustainability in their respective roles. 

Upon successful completion of the training program, participants achieve the following 

outcomes: 

 Comprehensive Understanding of Desalination Technologies:

Over all evaluation
Strongly 

agree 

agree 

No opinion 1% 

I do not 
agree 

Strongly 
disagree 

1% 

0% 

24% 

71% 
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 Gain in-depth knowledge of Reverse Osmosis (RO), Nano-filtration (NF), and Capacitive 

Deionization (CDI) processes.

 Understand the principles, mechanisms, and operational aspects of each desalination 

technology.

 Desalination System Design and Operation:

 Acquire the skills to design and operate RO, NF, and CDI systems efficiently.

 Learn best practices for system configuration, membrane selection, and optimization of 

operational parameters.

 Ability to Integrate Decision Support Systems (DSS) for Water Mixing:

 Understand the concept of Decision Support Systems (DSS) and their role in water 

mixing optimization.

 Learn how to integrate DSS with water treatment processes for informed decision 

making.

 Practical Application of DSS and Simulation Tools:

 Gain hands-on experience in using simulation tools to optimize desalination processes 

and water mixing strategies.

 Apply acquired knowledge to real-world scenarios and enhance decision-making skills.

 Knowledge about plant water requirements

 knowledge about surface and subsurface drip irrigation systems and their importance 

role in saving water for maximum productivity

 knowledge about precision agriculture and the uses of sensors in modern agriculture
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 the importance of metrological data for calculating plant water requirements

Closing and certificates 

Closing was done in present of DR.Nizar Haddad and Dr. Luna Alhadidi from NARCand 

Eng. Sameer sulieman AGRECO President along with Eng . Asmahan hattar, from 

AGRECO 

DR.Nizar Haddad thanked and congratulated all participants for their active 

attendance and success. He also thanked the trainers and staff members who made 

the training possible. 

Certificates were distributed to all participants and took a group picture. 
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Annexes 



Page 22 of 28 

Training Program 

Annex( 1 ) 

" Efficient Water Use Techniques for Agricultural in Jordan"

Day Training topic Session 

1 Fundamentals of 
Desalination 

RO and NF Session 1: Introduction to Desalination 

• Principles of Reverse Osmosis (RO)

Session 2: Nano-filtration (NF) Overview 

• Membrane Materials and Types

Session 3: Pre-treatment and Feed-water Quality 

• System Design and Operation
• Energy Efficiency and Recovery

Session 4: Applications of RO and NF Desalination 

• Real-world applications of RO and NF:
• Environmental and Economic 

Considerations
• Future Trends and Innovations

2 Captive Deionized 
Desalination 

System for Session 1: Fundamentals of Deionization 
• Introduction to Captive Deionized

Systems
• Components of Captive Deionized

Systems
• Ion Exchange Process

Session 2: System Design and Configuration 
• Operation and Monitoring
• Regeneration and Maintenance
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• Applications of Captive Deionized
Systems

• Advantages and Limitations
• Case Studies
• Environmental Considerations
• Future Trends and Innovations
• Fundamentals of Water Mixing and

Decision Support Systems

Session 3: Importance of Water Mixing 
• Basics of Decision Support Systems (DSS)
• Data Collection and Monitoring
• Water Mixing Technologies
• Implementing Decision Support Systems

for Water Mixing
• Data Analysis and Interpretation

Session 4: Modeling and Simulation 
• Designing Water Mixing Strategies
• Integration of DSS in Water Mixing
• Decision Making and Optimization
• Environmental and Cost Considerations
• Case Studies and Best Practices
• Future Trends and Innovations

Day 3 Field visit to interventions in Alakrama 
and Alrama 

o Operating of RO system.
o Operating of Nano-filtration system.
o Field training on Evaporation pans.
o Field training on adjusting irrigation

networks.
o Field training on dealing with sensors.
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Annex( 2 ) 
Pre -Post Evaluation 

Training of trainers (TOT) 
" Efficient Water Use Techniques for Agricultural in Jordan" 

؟ ةيلح تل ا  يف  NF , RO تارا تص خ ا يعنت ذاام
Nanofiltration وReverse Osmosis .1 

Natural FiltrationوRenewable Operation .2 
Nano FiltrationوRapid Osmosis .3 
Non-FiltrationوRemote Osmosis   .4 

 ?هايمل ا  ةي لح ت  ةي لم ع ي ف     NF , RO  ءا شغ  بین يس ي ئرل ا رق ف لا  وه  ا م
ام س ملا طرق    1.
الالزم  الضغط   2.
ة لفك ت ال    3.
كرذ  ام ع يم ج    .4

ا؟ د ◌ً   يدحت   Osmosis Reverse (RO)  ة يلم ع  يه ا م
* 

اء م ل ا يف  ةلقاعل ا لموادا  ة ي فصت      1.
ه ا يملا ن م ب ئاو الشو   الح مألا ةزال إ    .2
 ةيسج ف ن بلا ق و ف  ةألشعا مداخت س ا ب  ها يملا ة يلحت     3.
 ن يخ س ت لا دامخ ت س اب ها يملا ة ي ل حت      4.

؟ ها يم ل ا  ة ي ل ح ت ي ف   Nanofiltration (NF)  ة نيق ت  دامخ ستا  ةز ي م  يه ا م
 OR ـب  ةنقارم ة قا طلا كلاه ت س ا  فاضخ نا    .1

 ROنم لضفأ لكش ب  ها يملا ة يقنت     2.

 ROنم ر بأك  ةع ر س ب  ها يملا ة ي ل حت      3.

 ذكر  ام  ع يجم    4.
 ؟ها يملا  ةي لح ت  ي ف  RO ءا ش غ  لمعي  كیف

ميسام شاءغ   ل لا خ نم اءملا ع ف دل طلضغا دمخت سي     .1
 ها يملا ة يلح تل  ي س يطا نغ م لكھرو ا اععالش  دم خت سي    2.

 ها ي ملل يع ي ب طل ا  ح ي شرت لا  لىع   د م ت ع ي     3.

 هف ي ث ك تو  الماء رخبت   دم خت سي     4.
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 ؟  NFء اش غ امدخ است ب ها يم ل ا  ةي ل ح ت  ةني ق ت  مدا خ لستا يس ئي ر ل ض ا رغلا وه  ا م
 طفق ةر ي ب ك ل ا ب ئاو الش ةإزال    1.

 ؟  ROءا شغ   دامخاست ب ه ا يم ل ا  ةي لح ت ةني ق ت ل  ةعئ ا لشا  تاقبي ط ت ل ا من  ةدحوا يه ما
 بر لشل ةصالح ل ا ها يملا جا ت ن ا    .1

ديلو ت     2.
ةي ف صت      3. ءا بھر ك ل ا
جا ت ن إ     4. ة یئي ب ل ا  ها يملا
 يو يحل ا  ودق لوا

ء ا ش غ  ةط س اوب  ه ا يم ل ا  ةي لح ت  ةيلم ع  يه ا م \  NF  ا؟د ◌ً   يدحت
 ا ◌ً دج ةر يغص   سامم  دامخ ت س ا ب  ها يملا ح يشرت      .1

 اه ر يخ بت و  ها يملا ن يخ س ت     2.
طفق ةر ي ب ك ل ا ب ئاو الش ةإزال    3.
 الكلور  ن م ها يملا ة يقنت    4.

؟   ROمع  ةن ر ا ق م لاب   NF ءا شغ م ادخ استب ه ا يم ل ا  ةي لح ت  ةنيق ت  ةل شك م  ي ه ا م
 ة لفك ت لا اع ف ت ار     1.

؟   ROءاش غ م ادخ است ب ه ا ي ملا  ةي لح ت ةني قتة ء افك  ىل ع رؤثت لتيا لم العوا يه ما
 هيف  ة يئايم ي ك لا  تا ثالملوو  ء مالا  رارةح  ةرج د    .1

 ها يملا ة يلحت ل لزم ال ا  ت قلوا    2.
ه تحئراو الماء ن ول     3.
ذكرام  ع يجم    4.

 ةقاطل ا كلاه ت اس  اع فت ار    3.

 ةل ك مش  جدوت   ال     4.

 األمالح  إزالة   أداء  ضعف  2.

 طفق اي ري ت بك لا ن م ها يملا ة يقنت     3.

سلشما  مداخت س ا ب  ها يملا ة ي ل حت     4.

 ةر يلصغا ب ئا و والش  الح ماأل  ةإزال    2.
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Annex ( 3 ) 
 Training Course Evaluation 

Training Course Evaluation 

Training Course " Efficient Water Use Techniques for Agricultural in 

Jordan" 

Training elements 

)5( 

Strongly 

agree 

)4( 

Agree 

)3( No 

opinion 

)2( 

I do not agree 

)1( 

Strongly 

disagree 

Trainer: DR. 

The trainer had considerable expertise in 

her/his field and was well prepared. 78% 22% 0% 0% 0% 

The trainer presented the training materi 

very well 78% 22% 0% 0% 0% 

The trainer’s experience was reflected in hi 

performance 

 

84% 16% 0% 0% 0% 

The trainer takes into account and respects 

the different levels of trainees 86% 11% 3% 0% 0% 

The trainer allows discussion and 

questions 86% 14% 0% 0% 0% 
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Training elements )5( 

Strongly 

agree 

)4( 

Agree 

)3( 

No 

opinion 

)2( 

I do not 

agree 

)1( 

Strongly 

disagree 

Training content 

The training material is integrated and coherent.? 84% 16% 0% 0% 0% 

The training material is simple and clear. 65% 35% 0% 0% 0% 

The training material is appropriate for 5the trainees 

and their needs? 57% 43% 0% 0% 0% 

fitting the training period with the training content? 
68% 22% 5% 5% 0% 
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Trainees 

Group participation and interaction dominated the 

training atmosphere? 59% 32% 5% 3% 0% 

Training environment 

The training location is convenient and comfortable? 
73% 27% 0% 0% 0% 

The facilities provided were at the required level? 
81% 16% 3% 0% 0% 

Are equipment needed for the course available and 

appropriate? 76% 24% 0% 0% 0% 

What is the general impression of the training program 

Does the training program meet your expectations? 73% 27% 0% 0% 0% 

I will take similar courses in the future? 78% 22% 0% 0% 0% 

In general, it can be said that the course was 

successful. 86% 14% 0% 0% 0% 
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