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Improvement of Irrigation Water
Management in Lebanon & Jordan

* |IrWa: aregional project (Jordan and Lebanon)

« Objective: Increasing farmers income by improving crop production and
minimizing on-farm inputs and operating and maintenance costs

 Financing: European commission in framework of MEDA program

e Duration: 2003 -2008

* Main topics tackled:
- On farm optimization of irrigation system
- Promaotion of Integrated management (pest and fertilization)
- Support to Public Extension Service (NCARE, LRA)
- Installation of filtering units at KAC, Jordan
- Rehabilitation of Litani River, Lebanon
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Improvement of Irrigation Water
Management in Lebanon & Jordan

What is IrWa ?
« A sub-projectin the larger framework of the MEDA Water Programme

MEDA Water Programme is an European Union support program for the
improvement of water management activities in the Middle East and North Africa
through co-operation with non-profit organizations from EU and MENA countries.

« Avregional project working in Lebanon and Jordan made up of several partner
trying to improve the management of Irrigation Water in both countries:

Istituto per la Cooperazione
Universitaria (Italy)

National Center for
Agricultural Research and
Extension (Jordan)
Associazione Volontari per il
Servizio Internazionale (Italy)
Litani River Authority (Lebanon) :
Centro de Estudios y Solidaridadj#?‘ ¥/
con America Latina (Spain)

Ch Jordan, Jordan Valley

CESAL

Lebanon, Bekaa valley II(:‘”’
Institute for University Cooperation Rame - iy Associazione Volontari
Wit~ by bl {39l gnsn NCARTT per il Senvizio Internazionale  River Authority
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« Methodology - How does IrWa work ?

Improvement of Irrigation Water
Management in Lebanon & Jordan

« Bottom-up, participatory approach involving all main stakeholders

Water Users Associations
Farmer Association

N\

National Decision makers,

<€+ | Research and Extension Services,

JVA, NCARE, LRA

/

Identification and
definition of problems

International NGO'’s
and companies,
GTZ, MREA, MIRRA, Aprel 4
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Improvement of Irrigation Water
Management in Lebanon & Jordan

3 main problems fields identified:

* On river basin level: - Inundations and land erosion along Litani river, Lebanon
- Poor water quality in King Abdullah Channel (KAC), Jordan

* On farm level: - Poor water quality of irrigation water (clogging of irrigation
systems, irrigation uniformity, water losses, salinity
problems)

- Poor technical know-how with regard to irrigation systems
design and fertilization practices

* On institutional level: - Extension Services (ES) weak or non-existing, poor
knowledge of extension agents, farmers awareness with
regard to ES low

- cooperation among regional institution dealing with water
Issues is weak

- Laboratory facilities for soil and water quality testing poor or
not existing >
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Management in Lebanon & Jordan

Proposed Interventions at basin level:
Flood prevention through Litani riverbed rehabilitation, Lebanon (survey of floods, calibration of

Litani river, rehabllltatlon of eIeven critical points)

e
HH - Inundstions In Western Bekaa

tlu|ﬁ-a inundaﬂ:::r::aa:mm Beksa - = February 2003

Improvement of water quality through installation of primary filtration units at KAC, Jordan

(beneficiaries 500 farmers)

Y
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Management in Lebanon & Jordan

« Identification of target area for interventions in Lebanon:
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The Southern part of the Bekaa
Valley along the Litani River
between lake Qaraoun and the
village of Bar Elias (Bekaa-Gharbi)
which is the countries most fertile
region.

The Litani River is the main water
resource for agriculture — therefore
its correct management is crucial.
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Improvement of Irrigation Water
Management in Lebanon & Jordan

« Identification of target area for interventions in Jordan:

Central and Southern parts of
the Jordan Valley

Turn Out 95 and 91 of King
Abdullah Canal (Jordan Valley
Authority)

NCARE Station in Deir Alla
30 farm units in the area
served by Turn out 95 of
KAC
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Improvement of Irrigation Water
Management in Lebanon & Jorda

« Rehabilitation of Litani river bed:

STEP 1: Survey analisys: Identification of 11 critical points along the Litani river
and its effluents.

STEP 2: Preliminary hydraulic analysis to verify the theorical efficiency of
reduction of the flood risk in the area.

STEP 3: Project of the works for the 11 critical points: The aim was to reduce the
vulnerability of the strategic infrastructures (bridges, roads) and the
hydraulic risk for people and villages

STEP 4. Tender procedures for planned works.

STEP 5: Execution of works: During the period assigned by the project the works
for the 11 critical points were completed
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Improvement of Irrigation Water
Management in Lebanon & Jordan

Project activities MEDA Water
« Component 1: Interventions at basin level - <=7

«Study on flood prevention for the Litani river, Bekaa, Lebanon

Flood Zone

Khirbet Kanafar Service Center

Observation point .
0 10
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Improvement of Irrigation Water
Management in Lebanon & Jordan

MEDA Water

Project activities
« Component 1: Interventions at basin level - —

 Survey to identify critical points with regard to flood prevention for the Litani river

EVALUATION FORM

BEKAA VALLEY's FLOOD ANALYSIS
Main Hydrography

Rivers's Scheme

scale 1:40000

PLAN OF THE CRITICAL POINTS




Project activities

« Component 1: Interventions on Litani riverbed MEDA Water
— Purchase of specialized equipment for riverbed cleaning - —
— Rehabilitation of 11 critical points along the river

Iujllrwa

Improvement of Irrigation Water
Management in Lebanon & Jordan




Project activities

e Component 1: Interventions on Litani riverbed

* Primary Results:

- 60 % reduction in inundated area (based
on 2007 survey of 925 ha that were
inundated in 2004)

MEDA Water
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Improvement of Irrigation Water
Management in Lebanon & Jordan

e Installation of primary filtration units at KAC:

STEP 1. Problem identification: Poor water quality (solids charge) affects water
management at on farm level

STEP 2: Preliminary analysis to study the impact of installation of filtration units
at several TO's of KAC

STEP 3: Decision to install self cleaning grids at 4 TO’s of KAC
STEP 4: Tender procedures for planned works.

STEP 5. Execution of works: During the period assigned by the project the works
for the 4 critical points were completed

14



Project activities

« Component 1: Interventions on Turn Outs of
KAC

* Results:
- 4 self cleaning filtration grid units installed
- Improved water quality at farm level
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* Project Activities:

» Survey of on farm irrigation and fertilization practices (Lebanon and Jordan)

» Development of proven technical recommendations for optimized Irrigation and
fertilization systems

 Selection of pilot farmers (30 in Lebanon, 30 in Jordan)

* Installation of improved irrigation systems on the selected pilot farms
» Technology transfer for improved fertilization techniques to pilot farms
 Training on operation and maintenance

» Performance Monitoring

» Dissemination of techniques
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Improvement of Irrigation Water
Management in Lebanon & Jordan

« Component 2: Interventions at on farm level
* Project Activities: 1. Assess the farmers Irrigation/Fertigation practices

Open and close survey

Open and close survey

e Water sources used
e Filtration system specification
e Irrigation techniques

e Focus on 5 main crops

— Jordan: Eggplant, Tomato,

= [Irrigation scheduling Potato, Zucchini and

e Leaching requirement - JO Cucumber

e Irrigation material used

e Land size and slopes — Lebanon: Eggplant,

e Farmers perceived problems Tomatoes, Potato, Water
assessment melon and Corn

17
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« Component 2: Interventions at on farm level
» Project Activities: 1. Farmers Irrigation/Fertigation practices - Conclusions

- Low efficiency < 70%0

- Low pressure in the
network

- Uneven crop production

- filtration system not
adapted

- lrrigation system
design not adapted

- Over- fertilization

18



Project activities

« Component 2: Interventions at on farm level

MEDA Water A
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* Project Activities: 2. Produce proven Technical Recommendations for optimal
Irrigation/Fertigation practices
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NO,in the soll

Nﬁ,s @ soluble and mobile element in the soll Its evolubon depends on many factons (sol
teaune and temperature, minerakzation. imgaticn ) and it s usually déficult 1o evaluate the
s0il consent. NITRATEST is & ragid meshod of analysis and o usalul tool for diagnosss and
fertilzagon decision making

Material needed

| NITRATEST, A TOOL FOR NO; MANAGEMENT

"Dup the sinp for 2 sec in the solution, shake it well and wait 80 sec, piace the sirip in the
NITRACHEK during the last 10 seconds The reading i gwven in ppm (mg) Repeat the
procedure 2 ko 3 tmes. 6o not take info Bccount any resull with a difference above 10%

CRARL

Fertigation management (soil tests,
PlLazo methodology)

— MREA — GTZ — European Expert

Irrigation design, adapted filtration
system, network operation and
maintenance

— MREA

19
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« Component 2: Interventions at on farm level
* Project Activities: 3. Transfer of proven technologies to farmers

e Farmers on-job training through on-farm experimentations

In collaboration with 3 farmers’ associations
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« Component 2: Interventions at on farm level
* Project Activities: 3. Transfer of proven technologies to farmers

® Demonstration of adapted irrigation and fertilization techniques
through experimentation sites

21
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« Component 2: Interventions at on farm level
* Project Activities: 3. Transfer of proven technologies to farmers

 |nvitation to Field Days and distribution of relevant handouts:

Through pilot extension service NCARE, LRA

22



Project activities

Component 2: Interventions at on farm level
* Project Activities:

1.

Three farmers associations reinforced - technically
and financially -

Seven on farm demo sites on integrated fertilization

Four experimentation trials in Deir Allah Centre and
Khirbet Kanafaar center

30 fertigation tanks and Dosatrons used
30 pilot farms with optimized irrigation system

> 600 farmers are trained on optimization of
irrigation and integrated fertilization

Startup of extension services for farmers
(NCARE/LRA)

9 Technical handouts on irrigation/fertigation are
available for farmers

MEDA Water A

> S snllFwa

‘g -—«_' ‘: e Improvement of Irrigation Water
= Management in Lebanon & Jordan

3. Transfer of proven technologies to farmers - Results
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Management in Lebanon & Jordan

capacity building

* Project Activities:

Construction of LRA Khirbet Kanafaar Service Center, including laboratory for soil
and water analyses (Lebanon)

Rehabilitation of laboratory for soil and water analyses of Deir Allah Center
(Jordan)

Training of Extension Agents and laboratory staff in best practices (Jordan and
Lebanon)

Installation of Demo and Experimental plots at the research centers
Establishment of pilot Extension services (Lebanon, Jordan)

Enhance collaboration on water management issues through joint workshops, and
conferences between NCARE and LRA.

i LL W dg 4
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Improvement of Irrigation Water
Management in Lebanon & Jordan

« Component 3: Interventions at institutional level — capacity buildiﬁg

* Project Activities: 1. Construction of LRA Khirbet Khanafaar Training and
Extension Service Center, Lebanon

}.‘

25
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« Component 3: Interventions at institutional level — capacity buildig

* Project Activities: 1. Installation and Equipment of weather station and
laboratory for water and soil analyses at LRA Khirbet
Khanafaar Training and Extension Service Center, Lebanon
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Improvement of Irrigation Water
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MEDA Water
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« Component 3: Interventions at institutional level — capacity building

* Project Activities: 2. Rehabilitation of NCARTT laboratory for soil and water
analyses at Deir Allah research station, Jordan

27
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« Component 3: Interventions at institutional level — capacity building
* Project Activities: 3. Experimental and Demonstration plots (Lebanon, Jordan)

Demo plot - Sprinkler vs. Drip Irrigation in corn
and potato

- Water consumption and crop coefficient in
tomato under cropping systems

- Evaluation of Nitrogen fertilization in tomato
using different sources of organic manure

- Demo plot for closed soilless production system

- Demo plots on irrigation management

- Demo blots on fertilization management
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« Component 3: Interventions at institutional level — capacity building
* Project Activities: 4. Training of Extension Agents and laboratory staff

e Staff trained during the project implementation

5 Extension Agents (LRA)
6 Agronomic Engineers

4 laboratory technicians

6 Extension Agents (NCARTT)
2 Irrigation Engineers from IrWa
3 Laboratory technicians
Interns from Jordanian

Universities
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Improvement of Irrigation Water

' Management in Lebanon & Jordan
« Component 3: Interventions at institutional level — capacity building

* Project Activities: 5. Enhance collaboration on regional level

- Field visits of NCARE and LRA extension agents to Khirbet Khanafaar Center
and Deir Allah Center were organized to enhance cooperation on training and
extension

- Organization of workshops attended by both NCARE and LRA

“Building and Adapted Strategy for Extension Services”, NCARE,Baga’'a, 22"
November, 2007

“Improvement of Irrigation Water Management: Achievements & Challenges”,
Amman, Jordan, 16" April 2008

- Preparation of a Memorandum of understanding that should lead to a better
coordination of common training and extension activities of NCARE and LRA
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Lebanon & Jordan Improvement of Irrigation Water

Management in Lebanon & Jordan

Main achievements of IrWa project:

>

Extension agents and laboratory technicians in Lebanon and
Jordan are operational and can assist farmers in problems
related to irrigation and fertilization. The necessary
infrastructure (laboratory for soil and water analyses) is in
place.

The Grassroots-approach used by IrWa project (which was well
accepted by the farmers) is integrated in the strategy of the
Extension Services.

Farmers training through installation of pilot farms and demo
sites, direct training, and distribution of manuals resulted in
better know-how of farmers. These activities should be
replicated by the Extension Services to reach more farmers.
Flooding risk along the Litani river has been reduced due to
Implementation of riverbed rehabilitation

Sustainability of the actions taken is guaranteed strengtheninga
LRA and NCARE.
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IrWa website - http://www.irwaproject.com 32
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Improvement of irrigation Water
Managerment in Lebanon & Jordan
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SYRIA

- ICU Istituto per la Cooperazione
Universitaria (Italy
- NCARE National Center for
Agricultural
Research and Extension (Jordan)
- AVSI Associazione Volontari per
il Servizio Internazionale (ltaly)

- LRA Litani River Authority (Lebanon
- CESAL Centro de Estudios y
Solidaridad con America Latina (Spain)

LITANI o
II @w @ ' Y = oY) 5s
%““'ﬁp Assaciazione Volontari

CESAL

Institute for Universicy Cooperation Reme - fuly
Wit~ by bl {39l gnsn NCARTT per il Servizio Internazionale  River Auhm
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Why filters are usefull 2

Filter rder of blockage or
clogging in tickies due 1o solid particles and organic mater suspended i the water, The
ype, siz6 and number of fiters to use depend on the qualty o the water and the discharge
inthe contral head

11 The filration size should
wato, P cov Sho comespo 10 igaton sysiem senwiivy.

igh quality

The firation system, sometimes comprising several fters (both in parallel and in series),
is usually centraiized in the conirol head, although it s not uncommon 10 have fier:
senving Indiidual plots. Occasionally & system has & central fter ‘Bl

head and additional “safety” fiters at the entrance 1o plot

3 main types of filters can be found on the

slsu"rwa

Imprevement of Wrigation Water Management in Lebanen 8 sonan

Eawcle

NO.in the soil

HO; is @ soluble and mabile element in the sail. lts evolution depends on many factors (soil
texture and temperature, mineralization, imigation...) and itis usually difficult to evaluate the
soil content. NITRATEST is a rapid method of analysis and a useful tool for diagnosis and
fertilization decision making,

Material needed

MANAGEMENT

3

NITRACHEX o and Baience Duiled Sl
swcandsms s saper e cw
How to conduct the analysis ?

Step 7: Analyzn the substrate!

NITRATEST, A TOOL FOR NO

Dip the strip for 2 sec in the solution, shake it well and wait 50 sec, place the strip in the
NITRACHEK during the last 10 secands. The reading is given in ppm (mg/l). Repeat the
procedure 2 to 3 times, do not take into account any result with a difference above 10%

ew % b CA

Improvement of Irrigation
Water Management in
Lebanon & Jordan
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-“Building and Adapted Strategy for Extension Services”, NCARE,Baqa’a,
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Achievements & Challenges”, Amman, Jordan, 16th April 2008
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