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PREPARATORY ACTIVITIES OF THE PROJECT

Forming project staff, the project technical team, project steering, Advisory and Technical
Committees
CARE & ARIJ project team conducted several meetings at the beginning of the project in order to clarify roles
and distribute tasks among the team members. The roles varied between supervisory roles, to coordination
and technical specified roles according to project requirements.
Communication with project stakeholders and partners was on-going and was essential towards forming the
project technical, advisory and steering committees. It was very important to clarify that Ministry of Agriculture
(MoA) is the main umbrella under which the project is functioning. The project announcements were sent to
all related stakeholders and several meetings and communications took place with the office of the Minister
of Agriculture to discuss the mechanism of cooperation and the division of tasks. MoA nominated a co-chair
to the project and four members in the technical committees of the project. Coordination with the
Representatives of the Agricultural Directorates at each target area was on-going all through the
implementation of the activities and representatives were always present during the field visits.
Furthermore, regular skype meetings were conducted with the “Earth and Human Centre for Research and
Studies (EHCRS)” who implemented the in Gaza in full coordination with CARE & ARIJ. The meetings aimed
at planning project activities, following up on the progress of activities, and other management and
procurement actions. Almost daily communication with the EHCRS team was taking place for coordination,
updates, advice and discussion on the implemented activities.
Furthermore, coordination with TACAIEF sister project supported by GIZ was implemented through attending
the two projects’’ workshops, special coordination meetings, and joint steering committee and sector
coordination meeting led by MoA. In fact, TACAIEF team was also part of the steering and advisory
committees of the project.
The Project Steering Committee (PSC) was formed of the following
stakeholders: Ministry of Agriculture (MoA), Environment Quality
Authority (EQA), Palestinian Central Bureau of Statistics (PCBS),
Palestinian Water Authority (PWA), Palestinian Agricultural Relief
Committees (PARC), Palestinian Hydrology Group (PHG), Land
Research Center (LRC), Union of Agricultural Work Committees
(UAWC), ICARDA, National Agricultural Research Center (NARC),
UNDP, Oxfam – West Bank and Gaza, GFA – TACAIEF project, and
An-Najah University. Each stakeholder nominated a representative at
the Advisory Committee (PAC) - who provided advice and influenced
the strategic decisions of the project - and at the technical committees
of the project whose role will be clarified at each of the programs below.
The launching workshop of the project that was held on Monday 14th of July, 2014 at the Ministry of Agriculture
Premises in Ramallah from 10:30 a.m. to 1:00 p.m headed by the Minister of Agriculture and attended by
representatives of MoA and the project’s steering committee.
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The project implementation in Gaza was held under the umbrella of
the Steering and Advisory Committees formed in the West Bank for
advice and directions. But for technical purposes, Project Technical
Committees for each program are formed in Gaza for technical advice
and target areas selection.

Developing methods/criteria for selecting targeted areas and
beneficiary farming households
SLCAL project was planned to target 26 communities affected by
climate change within the five agro-ecological zones in Palestine. Two
integrated methodologies (phases) were utilized to select the targeted communities:
Phase I: Selection Spatial Statistical Model
The Selection of the 26 rural communities/areas vulnerable to climate change in Palestine is based on the
definition of vulnerability (affected by climate change, land degradation, desertification and aridity) was
carried out at very early stages of the project. The selection was based on a formulated Spatial Statistical
Model, which was built using the available indicators of vulnerability to climate change in Palestine. The main
result of the Spatial Model was a stratified sample, which involves the division of a population (layers) into
smaller groups known as strata.
After preparing the list of the most affected Palestinian communities by land degradation and aridity in each
agro-ecological, the selection of the targeted communities took into consideration additional socio-economics
and agriculture indicators. Also, this stage took into consideration the vulnerable communities to climate
change and desertification highlighted by both the “Climate Change Adaptation Strategy and Programme of
Action for the Palestinian Authority and the National Strategy Action Programme” and integrated “Financing
Strategy to Combat Desertification in the Occupied Palestinian Territory”. The Socio-economic and
agriculture indicators took were identified as the following:
 Poverty Rate
 Number of Agriculture Holders in Each Community
 Community Total Area
 Cultivated Area of Horticulture Trees, Vegetables and Field Crops in each community
 Type of agriculture (%): Rain-fed or Irrigated
 Crops cultivated under open-field or protected agriculture
 Oslo II Classification (A, B, C)
 Geo-political status in each community (OCHA - Human Atlas)
 Cultivated area by olives tree
Phase II: Field Work Verification and Assessment
The second phase of the assessment was field work oriented focusing on primary data collection. During the
second phase, the project team conducted field visits to the top ranked vulnerable communities /clusters
sites to collect data on the social, economic, physical conditions and needs to adapt for climate change on
the locality level. The data was collected through interviews with local stakeholders in addition to collection
of primary data and observations of the situation on the ground. In parallel, other data collection tools, namely
questionnaires and fact sheets were used to cover any aspects not covered by other methods of data
collection. Assessments were conducted using PRA techniques in participation of local stakeholders
including civil society, private sector, academic institutions, and public institutions with main focus on women
participation.
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Data collection, harmonization and analysis
As the project started, CARE & ARIJ project team has been collecting climatic and agricultural data on the
cities of West Bank and Gaza in order to build a solid literature review for the project, to identify specific
existing problems and needs that will be targeted by the project activities towards effective implementation.
Furthermore, the project team have conducted interviews with main related stakeholders to the project in the
West Bank and Gaza targeting the governmental and non-governmental sectors in addition to Universities.
It was an attempt to know more about the current strategies and plans concerning adaptation to climate
change, in addition to the problems and needs arising as a result of climate change. The interviews were
quite informative and were harmonized, analysed and used as a guide in designing the project activities and
finalizing the current indicators of selection.
Conducting research studies on aridity index, water stress model, and crop suitability index
Specialized Meteorological Information
In order to study and describe the climate in each location (community) in Palestine, a Monthly Archive of
Climate Surfaces (grid files) for the period (2000-2010) for mean maximum, mean and mean minimum air
temperature (°C), and total precipitation (mm) (90 meter of resolution) was used in this project. The climate
archive was used to calculate the Mean Annual Precipitation (mm) and the Individual Maps for Standardized
Residuals; they show how much each location in West Bank and Gaza Strip departs from its own mean,
which help to check the variation in the total precipitation and check the extreme deviation for the individual
locations (community).
Aridity Index
Inter-annual variation of aridity on vegetation (fluctuating) for the period (2000-2010) was taken into
consideration, in the section methodology of the target communities in West Bank and Gaza Strip; this
indicator help to find the rural communities in Palestine affected by climate variability and extremes such as
Aridity. Also, the Aridity Index (AI) using the FAO classification was used in the Project in order to identify the
location of each community in West Bank and Gaza Strip whether it is located in Arid or Semi-arid zones.
Vegetation cover / crop suitability index
In SLCAL project ARIJ Land Use Land Cover data for West Bank 2010 and Gaza Strip 2006 was used as a
main indicator in the selection methodology of the vulnerable communities to climate change; they help to
isolate and clip the urban area, identify the main agriculture activities (rain-fed or irrigated) in each agroecological zone, and they provide valuable information on the status of landscape in Palestine.

Surveying the existing agro-production practices by eco system
In order to identify the existing agro-production practices by agro-ecological zones in West Bank and Gaza
Strip, CARE & ARIJ team during building the Selection Spatial Statistical Model took into consideration the
Land Use Land Cover in each agro-ecological zone using the available Coring layers; the layers help to
provide information on the status of landscape in each agro-ecological zone. Table 2 shows the three levels
categories that were used in the Corine LULC for West Bank and Gaza Strip.
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On the other hand CARE & ARIJ took into consideration the available data about agro-production practices
in each Governorate and Community from the Ministry of Agriculture (MoA) and the Palestinian Central
Bureau of Statistics (PCBS) in their Agriculture Census 2010; this database was used in the selection process
of the vulnerable communities to climate change in Palestine.
Identifying the project targeted pilot areas per activity jointly with the project's advisory committees
(PAC), and holding community meetings to formulate project community committee (PCC)
A primary list of the target areas of the project was prepared and discussed with the technical committees of
the four component programs of the project. Participatory rapid assessment visits were conducted by the
project team along with members of the technical committees in order to verify the situation at each selected
area for final approval. The selected villages were further visited for community committees’ formulation and
beneficiaries’ selection as presented later in the report.
Desk research was conducted in order to review the suitable vulnerability assessment tools and chose the
best tool to be adopted in the assessment phase of the SLCAL project. The purpose of the assessment
phase is to collect good quality information to help establishing a clear baseline of the social, economic,
ecological and technical conditions of the system and to create common base- information that should be
fully accessible to all stakeholders in order to enable them to make more informed and more balanced
decision.
Several vulnerability assessment tools were studied and reviewed, while four among them were adopted to
be used in SLCAL project as follow, which are:
-

Community-based Risk Screening Adaptation and Livelihoods (CRiSTAL) Tool
Climate Vulnerability and Capacity Analysis (CVCA) Tool
Sustainable Livelihoods Approach (SLA) Tool
Vulnerability Mapping (VM) Tool

Crops/varieties resistant to drought/flood to be introduced in the project targeted areas
The existing crops of the potential target areas were surveyed through the rapid assessment mentioned
above in consultation with specialized organizations (Ministry of agriculture, NARC, ICARDA, CARE & ARIJ
experts, and GAZA specialized agronomists). Information regarding irrigated agricultural conditions and
types of irrigated crop varieties and diseases were collected for the target areas. As for the selection of
drought resistant rain-fed corps and varieties, an intensive survey was conducted based on achieved field
results and the suitable crops and varieties were shortlisted. The survey further included information
concerning the currently existing drought and flood and frost adapted crop varieties, in order to enhance such
climate change adaptation mechanism or introduce new verities as found suitable in consultation with the
project’s technical committees. These varieties were introduced in the Field Crops Program and Agro
Practices Program that will be presented further in the report.
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INTRODUCTION

The project titled “Strengthening Livelihoods through Community Adaptation and Learning (SLCAL)” aims at
“Strengthening the livelihood and security of vulnerable, food insecure and exposed to multiple risks
Palestinian communities by building their capacity to adapt to climate variability and longer term of change”.
The project targets 26 communities and 1,300 farming households (50% individual male and 50% individual
female) from West Bank and Gaza strip on an implementation period of four years.
The Final report presents the progress of activities of the Project. As a project planned over 4 years, the
achievement of the main three objectives of the project is a cumulative process spread over the life span of
the project.
As expressed in the past progress reports, the project is built upon four main programs:
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Field Crops Program
Rangelands Improvement Program
Irrigation Techniques Program
Agro Practices Program

STATE OF PROJECT IMPLEMETNATION

During the project reporting period, the project team continued applying project methodology focusing on
attaining expected results set in the original design of the project.
Expected result 1: To create innovative, stable, diverse and sustainable natural resource
management. To develop adaptive farming systems and improve livelihoods on an individual and
community level in response to climate change
Towards contributing to this major objective of the project, the project team has been collecting data for the
main research components of the project. As for meteorological data, the project team has been collecting
and documenting meteorological data since the beginning of the project through which the areas selection
was made. This information is continuously updated and documented to be compared with the project future
results and for further projections. The research team accomplished the research entitled “Climate Change
impact on Crop Water Requirements (CWR) through climatic gridded observations in the Jordan Valley”
which help the project team dealing with water stress in soil and plants, water usage, and water availability
to compare it with the results obtained from the project life time. In addition, research on vegetation cover
and crop suitability is accomplished. The existing software model results are in the process of field verification
with the actual data. Therefore, the project team worked in parallel with the overall research activities to build
up on the knowledge achieved from each year of the project, which were used and disseminated in leaflets,
brochures, scientific papers and dissemination workshops.
In order to develop adaptive farming systems and improve livelihoods on an individual and community level,
the project team has been working extensively on the four programs of the project where important
results became attainable in this final year of the project. Concerning field crops and forages, the project
targeted an area of 1394 hectares of field crops and forages in the West Bank and Gaza that produced 901
tons of seeds, 1209 tons of hay and 604 tons of green forages. The production results are found to be
remarkable as a result of the good rain season, the good quality of seeds provided, and the agricultural
practices introduced.
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As a way of rehabilitating the severely degraded rangelands, 221.5 hectares were rehabilitated, terraced and
cultivated. The grazing season in the target rangelands already started through which the grazing capacity
of these lands were calculated. The current results show significant commitment to the grazing schedule,
and a remarkable number of grazing animals coming into these lands and paying a contribution the matter
that reduce the cost of feed for herders and protect the land from degradation and soil erosion.
In order to contribute in solving water scarcity and drought problems in the targeted areas of West Bank and
Gaza, the following activities were implemented:
- 69 hectares of vegetables under irrigation were provided with Balanced Pressure Drip Irrigation
networks. These systems have effectively increased the production of these areas and decreased
the amount of water used.
42 hectares of lands with olive trees were provided with cisterns for supplementary irrigation to
improve productivity and enhance water availability.
- 19.8 hectare of vegetables under rain-fed agriculture produced 123.63 tons of fruit vegetables.
As a result of the training workshops and the extension and support field visits by the project team, 2,003
farmers became aware about the impact, mitigating procedure to combat climate change, and start adopting
these procedures in their cultivations.

As a result of the training workshops and the extension and support field visits by the project team, 2,003
farmers became aware about the impact, mitigating procedure to combat climate change, and start adopting
these procedures in their cultivations.
Expected result 2: Influence national and regional policies and action plans to ensure the
incorporation of successful adaptation methods and risk mitigation mechanisms, with the main focus
on food and water security.
Influencing national and regional policies and action plans were partially achieved through the involvement
of national, international and governmental stakeholders in the project’s different activities for them to be
aware about the impact of climate change and suitable mechanisms to combat it and adapt with it. The project
has so far, involved up to 505 local and international stakeholders represented in the governmental and
national stakeholders of the different organizations who support the work of the project team on the technical
level in each program in the target areas (such as the Agricultural Directorates of MoA), in addition to those
involved in the project different committees (Advisory and Steering Committees) in the decision making level
in the West Bank and Gaza Strip.
The formulated Project Advisory Committee in the West Bank and Gaza Strip continued providing the project
team with advice, direction, influenced the strategic decisions of the project, and also is currently forming the
source from which each specialized Project Technical Committees are selected.
Furthermore, the project has reached to more international audience through participating in international
gatherings. The project team has been active in taking part in conferences and making the project
interventions widely visible to the decision makers and to the community using social media through ARIJ’s
Facebook page and website in addition to other websites of relation (https://www.facebook.com/arij.org).
It is worth mentioning, all collected data, resulted research, studies, and recommendations were
disseminated to the decision makers through specialized leaflets and brochures for each program, in addition
to the specialized workshops such as university awareness workshops, exit strategy workshops, and the
project final workshop.
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Expected Result 3: Empower local communities to have a voice in decision making processes on
climate change adaptation and risk mitigation with an increase in participation of marginalized
groups such as women, youth, and poor families.
Local communities had a voice in the decision making processes on climate change adaption and
environmental risk mitigation through participating in the project activities towards adaptation to climate
change and risk management.
Capacity Building workshops were conducted for the field crops beneficiaries and olives intervention
beneficiaries on land management, drought mitigation, and disease control. The opinions, thoughts, and
needs of the farmers were taken into consideration for the projects upcoming future plans and are being
disseminated to other stakeholders and decision makers on the different occasions.

Specific Objectives
To create innovative,
stable, diverse and
sustainable natural
resource management.
To develop adaptive
farming systems and
improve livelihoods on an
individual and community
level in response to
climate change.

Effect
To conduct intensive
research and improve
knowledge in creating
innovative, stable and
diverse sustainable
natural resources
management. To
develop adaptive
farming systems and
improve livelihoods on
an individual and
community level that
responds to climate
change

Indicator (Planned)
Number of researches
achieved, created and
disseminated such as:
 Specialized meteorological
information

 Aridity index
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Indicator (Achieved)
 Specialized meteorological
info was collected and
documented at the
beginning of the project
through which the areas
selection was made. This
information is continuously
updated and documented to
be compared with the
project future results and for
further projections.

 Aridity index: the research
team developed the Aridity
index map for Both West
bank and Gaza Strip which
is based on the project
activities.
 Water stress model
 Water stress model: the
project research team has
studied different software
and selected the most
proper modeling system for
the Palestinian
environmental and
climatological systems.

 Vegetation cover/crop
suitability index

 800 hectares of field crops
and forages produced 600
tons of seeds, 30 tons of
hay and 2,400 tons of green
forages.

 The biomass of 200
hectares increased by 30%
(grazing capacity increased
by 30%)

 45 hectares of vegetables
under irrigation produced
400 tons of vegetables.

 10 hectares of vegetables
under Rain-fed produced
120 tons of vegetables.
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 Vegetation cover/crop
suitability index: the
research was
accomplished.
 1394 hectares of field
crops and forages
produced 901.015 tons of
seeds, 1209.718 tons of
hay and 603.975 tons of
green forages.
 The biomass of 221.5
hectares increased by
70% as the target area
was severely degraded

This includes:
 69 hectares of vegetables
under irrigation produced
3140 tons of vegetables.
 29.8 Hectares of lands
were provided with water
through the water pipeline
carrier

 19.8 hectares of
vegetables under rain-fed
produced 124.63 tons of
vegetables.

 The productivity of Olive
trees under supplementary
irrigation increased by 50%
 The productivity of olive
increased by 25% due to
the improved water
catchment areas.

 1300 farmers became
aware about the impact,
mitigating procedure to
combat climate change, and
start adopting these
procedures in their
cultivations.

Influence national and
regional policies and
action plans to ensure the
incorporation of
successful adaptation
methods and risk
mitigation mechanisms,
with the main focus on
food and water security.

Empower local
communities to have a
voice in decision making
processes on climate

The national policies
and action plans
revised in a
participatory
approach and the
obtained
recommendations
presented to
stakeholders. The
stakeholder and
decision makers have
started adapting and
responding to these
recommendations on
their updated action
plans and policies in a
strategic approach.

Local communities
have a voice in
decision making
processes on climate

 42 hectares of olive trees
were provided with
cisterns for supplementary
irrigation
 Preliminary results showed
that olive production under
supplementary irrigation
and the improved water
catchment areas were
increased by ( 20% to
30%)

 2,003 farmers became
aware about the impact,
mitigating procedure to
combat climate change,
and started adopting these
procedures in their
cultivations.

 Up to 500 Stakeholders of
national, governmental and
international specialists and
decision makers become
aware about the actual
impact of climate change
and the suitable mechanizes
to combat it.

 Up to 505 stakeholders of
national, governmental and
international specialists and
decision makers became
aware about the actual
impact of climate change
and the suitable
mechanizes to combat it.

 The gained and exchanged
experiences through the
attended international
workshops documented and
transferred to the related
stakeholders.

 The gained and exchanged
experiences through the
attended international
workshops were being
documented and
transferred to the related
stakeholders.

 The decision makers and the  The CVCA assessment is
planners provided with
completed, documented
valuable material, data and
and compared with actual
recommendations to improve
data research results.
their policies and action plans
Recommendations were
to mitigate the impact of
shared with the Ministry of
climate change. (The
Agriculture and
resulted actions and decision
disseminated through
by decision makers
specialized reports to other
documented)
stakeholders and decision
makers of relation
The existing CBOs,
The assessment of climate
specialized persons and
change on targeted
grassroots including women
communities was
and youth in the targeted 26
accomplished and the project
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change adaptation and
risk mitigation with an
increase in participation
of marginalized groups
such as women, youth,
and poor families.

change adaptation
and risk mitigation
with an increase in
participation of
marginalized groups
such as women,
youth and small-hold
farmers.

became aware about the
impact of the climate change
on their livelihood and
contacted the related
authorities and organizations
to get their support to protect
their fragile environment and
vulnerable livelihood.
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team disseminated the results
to different targeted groups
through several workshops in
addition to the final workshop.
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PROGRESS ACHIEVED ON THE PROJECT PROGRAMS

As previously mentioned, the project consists of four program components corresponding to project
objectives, activities and framework. This section will present the progress achieved in each program for the
project life time.
It is worth mentioning, that all through the course of implementation of the project different programs, the role
of MoA representatives and directorates was remarkable, in both West Bank and Gaza. Their high level
involvement, commitment and participation in the different levels of the implemented activities are valuable.
A summary comparison between the planned and the so far achieved progress in target areas and number
of beneficiaries for the four programs is presented in the table below:

Table: Planned versus achieved project areas and beneficiaries by program for the project lifetime
Program
Area in Hectares
No. of Beneficiaries
1. Field Crops Program
2. Rangeland Improvement Program
3. Irrigation Techniques Program
4. Agro Practices Program
Total

Planned

Achieved

Planned

Achieved

1,200
200
45
45
1,490

1,394
221.5
69
135.5
1,806.3

800
200
150
191
1,341

950
216
419
418
2,003
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4.1 The Field Crops Program

The Field Crops Program was designed to adopt a participatory, applied, and learning-by-doing collective
approach, in order to allow farmers to test and compare results of newly introduced methods compared to
traditionally used ones. In addition to enhance the ownership and the level of adaptation by farmers who
become more convinced when they see and measure actual impact on:
• Field crops production (quality, quantity and growth).
• Effective management of natural resources and production inputs affected by climate change.
To achieve such objectives, the project team designed several activities such as distributing drought resistant
seeds, fertilizers and pesticides to the beneficiaries in the selected areas to be demonstrated and practiced
for the following purposes:

To choose the crop varieties that can be used as drought tolerant.

To examine the effect of using different herbicides on crop productivity.

To apply minimum tillage technique through using pre-planting herbicides to preserve soil moisture
in order to reduce the effect of drought on the crops

To apply feasible amount of fertilizers to measure their impact on crop productivity and on the quality
of the produced seeds

To examine the crop varieties under different agricultural ecosystems.

To increase the awareness for the targeted beneficiaries in order to be adopted in the future.

4.1.1 Technical Committee Formulation and Meetings
A Technical Committee Meeting was conducted at ARIJ on the 15th
of September 2014. The Technical Committee included
representative experts in field crops from UWAC, LRC, MoA, NARC
and ICARDA.
Another Technical Committee meeting for field crops was
conducted by EHCRS in Gaza on the 2nd of October, 2014.
Representative experts of field crops from the following
organizations were attendant: MoA, UWAC, EQA, PARC, PWA,
CARE Gaza, The agriculture department of the Islamic University
and Al-Azhar University.
The two technical meetings resulted in selecting the target areas
and the types of field crops varieties and recommended fertilizers
and pesticides to be used in the program being suitable to each
target area.

4.1.2 Field verification and formulation of community
committees
In the West Bank, the governorates of Jenin & Tubas, Ramallah and Hebron were selected to start
implementing the Field Crops program. CARE & ARIJ project team conducted field verification visits to the
selected areas to ensure their suitability and compliance with the requirements of the field crops program.
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After verification, a community committee of the key persons and working organizations in each area was
formulated to assist in beneficiaries’ selection and follow up on the implementation of the activities. Women
showed clear representation in the formulated community committees. The table below summarizes the
selected locations, number of representative organizations and number of community committee’s members.
Governorate

No. of
representative
organizations
3+1 MoA
3 +1 MoA
2+1 MoA

Female Representation/
community committee
members
2/6
0/5
1/4

8+2 MoA

3/15

2+1 MoA

1/4

2 + 1 MoA
2 + 1 MoA

1/5
3/4

6 + 1 MoA

5/13

2 + 1 MoA
2 + 1 MOA

1/6
1/5

Total

4 + 1 MoA

2/11

Grand Total

18 +4 MoA

10/39

Jenin & Tubas

Area

Beit Qad
Selit Al-Harthieh
Atouf

Total
Hebron

Sumara
Al-Baha
Inab Al-Kabeer
Beit Al-Roush AlFouqa

Total
Ramallah

Al-Mughayyer
Abu Falah

In Gaza, The governorates of Khan Younis and Rafah
were selected. The EHCRS project team conducted
verification visits to the selected areas. Three community
committees were formulated from key farmers and
persons in the selected areas as shown in the table below.

Governorate

Area

Khan Younis

‘Abasan
Khuza’a
Al Qarara

Total
Rafah and Khan Younis

Shokat As Sufi
Al Fukhari

Total
Grand Total

Female Representation/ community
committee members
1/3
4
1/7
3
3
1/10
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4.1.3

Selection of beneficiaries, distribution of materials, and land preparation

In the target areas of the project interventions, the community committees along with CARE & ARIJ project
team selected 762 beneficiaries covering 11,050 Dunum in the West bank and EHCRS project team selected
188 beneficiaries covering 2,890 Dunum in Gaza strip with a total of 950 beneficiaries and covering 13,940
dunums. Drought tolerant seeds, fertilizers such as ammonium sulphate, super phosphate, and NPK were
distributed during the 4 years of the project as seem in the table below:

Season

2014-2015

Region
West
Bank
Gaza

TOTAL
2015-2016

West
Bank
Gaza

TOTAL
2016-2017

West
Bank
Gaza

TOTAL

drought
tolerant seeds
# household
Distributed
beneficiaries
(Ton)

Area
Covered
(Dunum)

Ammonium
Sulfate
Distributed
(Ton)

Super
Phosphate
Distributed
(Ton)

NPK
(Ton)

514

32.6

2450

49.4

28.65

0

140

8.08

560

0

0

14

654

40.68

3010

49.4

28.65

14

706

43.67

3320

73.605

64.885

0

189

10.73

740.5

0

0

19

895

54.4

4060.5

73.605

64.885

19

761

49.967

3719

69.379

42.133

0

225

12.531

850

0

0

21.275

986

62.498

4569

69.379

42.133

21.275

For the growing season 2014/2015 in the West bank, the project team targeted 514 household beneficiaries
and distributed 32.6 tons of drought tolerant seeds of field crops, including various varieties of wheat, barley,
bitter vetch, common vetch, and chickpeas. These quantities of seeds were cultivated in 2,450 dunums.
While the community committees along with EHCRS project team in Gaza Strip selected 140 household
beneficiaries and the project team distributed 8.08 tons of drought tolerant seeds of field crops. These
quantities of seeds were cultivated in 560 dunums. In addition, 49.4 tons of Ammonium Sulfate and 28.65
tons of Super Phosphate were distributed to the farmers in the West Bank, while 14 tons of NPK were
distributed to the farmers in Gaza strip.
For the growing season of 2015/2016, the project team distributed 42.67 tons of drought tolerant seeds and
returned seeds of the growing season 2014/2015, including various varieties of wheat, barley, bitter vetch,
common vetch, lentil, sesame, anise seeds, black caraway, alfalfa and chickpeas. These quantities were
distributed to 706 households in the 9 localities of Hebron, Ramallah, Tubas and Jenin governorates in the
West Bank, These quantities of seeds were cultivated in 3320 dunums.
As for Gaza, for the growing season 2015/2016, the project team distributed 10.73 tons of drought tolerant
seeds of field crops (wheat, barley, chickpeas, lentils, and vetch) to the beneficiaries in Abassan, Khuza'a,
Qarara, the Fokhari and Shoka. These quantities of seeds were cultivated in 740.5 dunums for 189
household beneficiaries.
In addition, fertilizers were distributed to the farmers in the West Bank and Gaza Strip. 73.605 tons of
Ammonium Sulfate and 64.855 tons of Super Phosphate were distributed to the farmers benefited from field
crops program in the West Bank while 19 tons of compound fertilizers (NPK) were distributed to the field
crops farmers of Gaza.
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The distribution of seeds and fertilizers was relying on the recommendations of the field crops technical
committee who recommended adding new types of field crop seeds such as lentils, and taking the adopted
varieties and the agricultural trends in the various geographical areas in to consideration. Furthermore, the
decision was also guided by the results of the evaluation of the previous season's production
While for the growing season of 2016/2017, the project team distributed 49.967 tons of drought tolerant
seeds, including various varieties of wheat, barley, bitter vetch, common vetch, lentil, sesame, anise seeds,
black caraway, alfalfa and chickpeas. These quantities were distributed to 761 households in the 9 localities
of Hebron, Ramallah, Tubas and Jenin governorates in the West Bank, These quantities of seeds were
cultivated in 3719 dunums.
As for Gaza, for the growing season 2016/2017, the project team distributed 12.531 tons of drought tolerant
seeds of field crops (wheat, barley, chickpeas, lentils, and vetch) to the beneficiaries in Abassan, Khuza'a,
Qarara, the Fokhari and Shoka. These quantities of seeds were cultivated in 850 dunums for 225
household beneficiaries.
In addition, fertilizers were distributed to the farmers in the West Bank and Gaza Strip. 69.379 tons of
Ammonium Sulfate and 42.133 tons of Super Phosphate were distributed to the farmers benefited from field
crops program in the West Bank while 21.275 tons of compound fertilizers (NPK) were distributed to the field
crops farmers of Gaza.
4.1.4

Weed Control

The beneficiaries prepared their lands before cultivation through conducting minimal tillage. The targeted
areas in the West Bank were sprayed with pre-planting herbicides; 1,470 dunums of land of wheat and barley
were sprayed with Oxy-gal, and 370 dunums of land of chickpeas, bitter vetch, and common vetch were
sprayed with flex. In Gaza, 400 dunums of wheat and barley were sprayed with Oxy-gal. The application of
pre-planting herbicides aimed to get rid of the competitive weeds

The main aim of the weed control was to produce more pure growing seeds with minimal percentage of
unwanted weeds and inert materials; avoiding
Monitoring the vegetation growth in Al Baha
competition on soil humidity and nutritional sources.
Locality on March 3, 2015
Therefore, the project specialists in cooperation with the
MoA specialists and the benefiting farmers have
investigated the planted areas, further assessed actions to be
taken, and agreed on comprehensive planting and follow up plan.
The plan included further decision on the usage of environment
friendly herbicide, timing, frequency and quantity of spraying to
control the growing weed. In 2014-2015, an area of 133 hectares
in West Bank, and 61.5 hectares in Gaza Strip were sprayed with
Albar Super and Topgan Herbicide. In 2015-2016, same area in
the West bank covering 133 hectares, and 40 hectares in Gaza
Strip were sprayed with Albar Super and Topgan Herbicide after
germination as seen in the tables below:
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During the extension visits, the project team selected the crops
that needed to be sprayed by herbicides along with the farmers
and MoA spcialists. The herbicides were distributed to the
farmers and the farmers had sprsayed them to control weed
growth under the supervision of the project team.

Monitoring the vegetation growth in Al Baha
Locality on March 3, 2015

Photos: Distribution and spraying of herbicides

Treated field by pre-emergence Herbicide
in Gaza.

The table below shows area sprayed by herbicids after seeds germination (2014-2015 and 2015-2016):
Governorate

Target area

Jenin

Beit Qad
Selit Al-Harthieh
Atouf
Sumara
Al-Baha
Inab Al-Kabeer
Beit Al-Roush AlFouqa
Al-Mughayyer
Abu Falah

Tubas
Hebron

Ramallah
Total

Governorate

Target area

Jenin

Beit Qad
Selit Al-Harthieh
Atouf
Sumara

Tubas
Hebron
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Area (Dunums)
2014-2015
400
350
0
35
75
150
120
185
15
1330

Area (Dunums)
2015-2016
240
440
160
--

Ramallah

-60
-185
15
1330

Al-Baha
Inab Al-Kabeer
Beit Al-Roush Al-Fouqa
Al-Mughayyer
Abu Falah
Total

To follow up on farmers’ field crops, the project team in the Gaza Strip implemented a series of visits to the
target areas in order to evaluate the crops and determine the kinds of weed growing within these areas and
accordingly selecting the suitable type of herbicides to be used. Herbicides were distributed to all
beneficiaries and the following table shows the areas that have been sprayed with herbicides:

Governorate

Rafah
Khanyounis

Target area

Area (Dunums)
20104-2015

Shoka
Qarara
Khoza'a
Abassan
Fokharee

100
115
133
164
103
615

Total

During
visits
follow
the

Governorate

Area

Rafah
Khanyounis

Shoka
Qarara
Khoza'a
Abassan
Fokharee

Dunums
2015-2016
113
118
66
41
62

the
to
up on

400

Total

cultivations of the growing season 2015/2016, the project team found out that a significant area of the field
crops located on the southern part of Gaza at the borders with Israel was damaged. This happened as a
result of spraying the border lands with pre-emergent herbicides by the Israeli Aircrafts. That was resulted
in significant damages to the planted lands as it inhibited the growth of planted field crop seeds by the project.
In reference to the issued report by MoA in Gaza, the spraying was happened on 23 Dec 2015 and the impact
appeared afterwards. The total project target area of field crops affected was 118 dunums; cultivated with
wheat, barley, humus, vetch, and lentils. 56 dunums of the affected lands are located in Al-Qarara and 62
dunums are in Al-Shokeh. Same happened in the growing season 2016/2017, the project team found out
that 170 Dunums of field crops out of 850 Dunums was damaged as a result of the Israeli aircrafts spraying
in the border lands with herbicides (Oxygal) which is unfortunately beyond the control of the project. That
was resulted in significant damages for around 30 land beneficiaries planted with field crops (at the emerging
growing stage).
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Photo: Affected crops

The project team decided to compensate the affected farmers with the needed seeds and fertilizer in order
to catch the next growing seasons

4.1.5 Climate Vulnerability and Capacity Analysis (CVCA)
The project team adopted the CVCA tools to promote the integration of climate change adaptation into the
project targeted communities to increase their awareness and understanding of the threats that each
community faces and will face under the continuous climate change.
In the West Bank, 8 workshops were conducted in the project targeted communities. 132 beneficiaries
attended the workshops and participated in the assessment.
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In summary, the results of the CVCA indicated that 93% of
farmers have noticed that climate change led to a decline in
the quantity and quality of agricultural production. 89% of
farmers expressed that climate change led to increased
production costs because of the increased need for fertilizers
and herbicides. Furthermore, 27% of farmers expressed that
climate change changed the cultivation dates, while the other
think it wasn’t changed or that it depends on the rainfall dates.
As for the impact of climate change on crop varieties, the
following figure shows the impact as expressed by the farmers.

CVCA assessment workshop in the West
Bank

Figure (2): Impact of climate change on crop varieties
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60%
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40%
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20%
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24%
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5%
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The feedback of the target communities was collected concerning the impact of the change in the main four
climate indicators on cultivation: temperature (high, low, and Frost), rainfall (amount, distribution, and
intensity), humidity (high and low), and the wind (Speed and direction). Figures showing the results of these
4 indicators are presented in Annex 2.
As for the CVCA assessment conducted in Gaza Strip, the methodology they used was conducting the
assessment by target area not by program as in the West Bank and so the assessment results are presented
in one section at the end of the report. The reason for that, is that Gaza has a limited area and is located
under one agro eco-system which is the costal system while the West Bank is located within 4 different ecosystems.

4.1.6 Crop Samples Collection & Analysis
The main aim of collecting crop samples is to compare the obtained results provided by the farmers about
their products from the overall cultivated area with controlled samples that were collected randomly from
farmers’ fields to measure the production. This mechanism was used as a research tool to compare the
losses during the traditional harvesting system with the controlled one. By using this measuring tool, the
produced amounts were calculated more accurately as reference data to be compared with farmers obtained
results.
The project team in the West Bank and Gaza Strip took random samples from each cultivated site; 3
replicates from each cultivated crop by varieties. The sampling aimed to measure the following parameters:
total weight, seeds weight, straw weight, number of tillers, the total weight for 1000-grain and spike length.
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The previous measures helped to characterize the most suitable crops/variety for each site, and the field
crops samples production is as follow:
1. Field Crops production in the South (gm/ m²)
400.0
350.0
300.0
250.0
200.0
150.0

Seed weight

100.0
50.0
0.0
Anber

Ara'al

wheat

Rihan

6 rows

Barley
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Local

Local

vetch

Common
vetch

2. Field Crops production in Seilt Al Harthieh (North) (gm/ m²)

600.0
500.0
400.0
300.0
seed weight

200.0
100.0

0.0
Anber Heytieh Mike
Wheat
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local

local
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3. Field Crops production in Beit Qad (North) (gm/ m²)
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4. Field Crops production in Central Region (gm/ m²)
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local
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4.1.7 Baseline Survey
At the end of the growing season 2014/2015, a baseline survey was conducted and a questionnaire was
filled by all the field crops program beneficiaries in the targeted areas of the West Bank and Gaza.
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A representative sample of the baseline survey was analyzed in the
West Bank and Gaza to give an indication on the results related to
production levels, weed control, standardization of agricultural
operations, in addition to evaluating the performance of the growing
season 2014/2015.
The results of the baseline survey gave a clear indication of the
farmers’ agricultural practices, their needs and preferences. In the
West Bank, it was clear that 88% of the farmers of the target areas
choose the crop varieties they’re planting, 93% of them store the
seeds to plant in the next season, and 76% of them already follow
weed control procedures. The willingness of the farmers to adopt new
varieties of seeds was high as 74% of farmers prefer planting news
and improve varieties because they think it produces plants that
adapts to the changing weather conditions. Most of the farmers
supported unifying the agricultural activities is it reduces cost,
increases profit, and protects the land.

A baseline survey meeting with the
beneficiaries in the West Bank

The survey included an evaluation of people’s impressions on the implemented interventions in the field
crops program and the reasons why they think so, which feeds into the planning of the coming growing
season and the planned activities. The following figure shows the target farmer’s impressions on the
implemented activities in the first growing season of the field crops program.
Figure (1): Target farmers’ impression on field crops program activities
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Furthermore, the survey evaluated the impact of the field crops intervention in the first growing season
2014/2015. The results indicated that through spraying herbicides before germination, weed was decreased
which was consequently reflected on the reduction of diseases because of the absence of host leading to
increased growth and improved purity of the produced seeds.
In Gaza, the results indicated positive assessment of project activities as 86.7% of the farmers find that crops
growth are in successive increase , while 93.3% find that crops purity has increased. 91.1% of beneficiaries
agree that the project interventions have led to
Filling the baseline questionnaire with
downsizing of weeds and disease within the field.
beneficiaries in Gaza
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These indicators are accompanied with high satisfaction rates of beneficiaries regarding the categories and
quantities of field crop seeds that have been planted as 57,8 % indicated that the seed varieties are excellent.
The target beneficiaries expressed their satisfaction in relation to spraying pesticides and distribution of
fertilizers, as their rate of satisfaction reached 95.6% and 60% respectively.

4.1.8 Field Crops harvest and production
The farmers harvested their crops for the first time in the project life time in May and June 2015 in the different
targeted areas of the West Bank and Gaza.
(Photos: Harvesting the land in the West Bank and Gaza)

In the West Bank and Gaza, the production was noted to be remarkable as a result of the good rainy season
and the equal distribution of rain in the target areas. Furthermore, the pre-emergence herbicide that was
applied by the project on the field crops in the target areas, has improved the productivity of the field crops
through eliminating the unwanted and harming herbs. The high production, and consequently value, was
natural consequence resulting from the use of new varieties of seeds capable of adaptation to climate change
as alternatives to the seed that was used by farmers. Table 1 and 2 below shows the amount of production
of each crop and its value.
Table (1): Field Crops Production (in kg) and Cost for the growing season 2014/2015 in the West Bank
Crops

Wheat
Barley
Chickpeas
Common Vetch
Vetch
Total

Field Crops Production (in kg) and Cost for the growing season 2014/2015 in the West Bank
Seeds(Ton) Value ($)
Hay (Ton)
Value ($)
Green Forages
Value ($)
(Ton)
230.5
119,719.5
383.1
149,258.96
40.9
13,822.2
102.8
61,422.5
191.5
74,618.2
45.5
15,367.0
18.7
25,687.8
26.1
4,063.8
5.8
897.7
11.5
9,874.29
26.3
13,684.7
67.3
22,711.2
4.3
5,197.04
18.4
9,572.7
141.4
47,754.7
367.8
221,901.1
645.5
251,198.34
300.9
100,552.8

Table (2): Field Crops Production (in kg) and value for the growing season 2014/2015 in Gaza
Field Crops Production (in kg) and value for the growing season 2014/2015 in Gaza
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Crop

Wheat

Barley

Chickpeas

Vetch
Total

Weight
(ton)
Value
)$(

seeds
73.8

Hay
103.5

seeds
54.8

Hay
84.4

Total weight
42

Total weight
113.8

26836.3

40324.6

21340.9

30672.7

27272.7

23636.4

170083.5

For the season 2015-2016, Field crops production started earlier in the south and the north of the West Bank
compared with the central area, however the production in Gaza strip started earlier than the West Bank as
shown in the table below, which refers to the climatic characteristic in each targeted area. The photos show
the harvesting process in the project different areas.

WEST
BANK

No

Governorate

Area

Harvest
starting date

1

Jenin

Selit Al-Harthieh

15/5/2016

2
3
4
5
6

Jenin
Hebron
Hebron
Hebron
Ramallah
Ramallah

Beit Qad
Sumara and Al-Baha
Beit Al-Roush Al-Fouqa
Inab Al-Kabeer
Abu Falah
Al-Mughayyer

27/4/2016
27/4/2016
27/4/2016
27/4/2016
5/5/2016
5/5/2016

No

Governorate

Area

Harvest
starting date

1
GAZA
STRIP

Rafah

Shoka
Qarara
Khoza'a
Abassan
Fokharee

2
Khanyounis
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Between
15/4/2016 to
15/6/2016

Newly graduated university students from the targeted rural areas took an important role in collecting the
needed agricultural information from the targeted communities, such as the production quantity by filling a
special form which has been prepared by the project team (see photos below), and the production for the
season 2015/2016 and 2016/2017 in the West Bank and Gaza strip is as shown below.
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Table (1): Field Crops Production ( kg) in the West Bank (season 2015/2016)

total seed

total hay

total straw

green
forages

Wheat

207875

182500

173135

-

Vetch
sesame
lentils
common vetch

26550

21500

0

169225

1450

0

0

0

1500
18275

3200
19150

0
0

0
20050

chickpeas

10600

11170

5050

0

Black seeds
Barley

450
99150

0
95400

0
147300

0
0

0

0

73770

0

365850

332920

399255

189275

crop

Alfalfa
Total

Table (2): Field Crops Production ( kg) in Gaza Strip (season 2015/2016)

total seed

total hay

total straw

Hamila (green
chickpea
plants/pods/seeds)

Wheat

33945

40738

0

0

Barley
lentils

2230

2660

0

0

1200

0

300

0

Vetch
Chickpeas

1390
0

0
0

0
0

0
2130

38765

43398

300

2130

crop

Total

Table (3): Field crops production (Kg) in the West Bank season (2016/17)

Crop
wheat
common vetch
sesame
lentil
bitter vetch
chickpeas
black cumin
barely
alfa-alfa

Total

Area (dunum)

Seeds

Hay

Green forage

1512

309960

154980

0

867

70400

35200

520200

30

1050

525

0

68

5168

2584

5440

428

112564

56282

0

110

19030

9515

0

12

360

180

0

1144

202831

101415

57200

488

38649

19324

29280

4659

760012

380005

612120
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Table (4: Field crops production (Kg) in Gaza Strip season (2016/17)

Crop
wheat
common vetch
lentil
chickpeas
barely

Area (dunum )

Total

Seeds

Hay

Green forage

618

179220

89610

0

40

0

0

24000

46

5078

2539

3680

43

7482

3741

0

104

30888

15444

5200

851

222668

111334

32880

It is worth mentioning that the number of the benefited farmer reached 760 in the West Bank and 190 in the
Gaza Strip. The total cultivated area reached 1394 hectares.

4.1.9 Cultivating Rain-fed vegetables
The year 2015-2016 witnessed the start of plainting dryland vegetables which included squash & snake
cucumber and located in Bethlehem and Hebron Governorates. Later, The project team in the West Bank
started an experiment on rain-fed vegetables (squash & snake cucumber and okra) in Jenin, Jerusalem and
Hebron Governorates. After meeting with MoA representatives and key farmers to disscus this intervention,
they decided to provide organic fertilizers and mulch for targted each farmer. The organic fertilizer were
mixed with the soil befor planting the seeds to increase the soil water holding cacpity. The mulch is used to
cover the soil in order to shorten the period of germination, increase soil humidity, limit the weeds germination.
The table shows the targeted communities, number of beneficiaries, areas covered, and the actual production
during this season under the intervention of rain-fed vegetables:
Governorate

Area

No. of beneficiaries

Hebron

Dura
Sourif
Tarqumya
Al - Jadirah
Bir Al Basha

11
25
16
10
37
99

Jerusalem
Jenin
TOTAL

29

Dunums
22
50
32
20
74
198

Production / Ton
21.450
42.65
14.240
15.840
29.450
124.63

Photos: fetilizers distribution and land preparation for planting rain-fed vegetables

4.1.10 Analysis of the conducted End line Survey for the field crops beneficiaries in the West
Bank 2017-2018
This survey was conducted for the fourth year of the project entitled “Strengthening Livelihoods through
Community Adaptation and Learning (SLCAL)” covering 600 beneficiaries in the West Bank, who have
benefited from this program. Of the total interviewed Households, 2.7% (16 houses) were women leaded
households (table (2)). The Distribution of completed questionnaires by locality is presented in table (1):

Table (1): distribution of completed questionnaires by the field
crops beneficiaries
Area
Governorate
Community
%
No. of
completed
Questionnaires
South
Hebron
Beit Eroush El9.5
57
Fuqa
10.5
63
Ennab Al-Kabir
9.0
54
Soumarah
9.0
54
Al-Baha
Middle
Ramallah
16.4
98
Al-Moghier
8.1
49
Abu Flah
North
Tubas
13.1
78
Atouf
Jenin
Seilet Al12.4
74
Harthieh
12.2
73
Beit Qad
Total
100.0
600.0
Table (2): Distribution of headed
households by gender
No. of household
Gender
%
head
97.3
584
Male
2.7
16
Female
30

100.0

Total

600

The average number of interviewed families reached to 7 persons of which 47.6% of them are females. The
families’ size varies between 2 to 21 persons per family.
Average monthly income per family varies between 500 and 5000 NIS per month. But the average monthly
income is about 2050 NIS for average family size with 7 persons. The following figure shows that 62.7% of
the families having monthly income vary between 500 and 2000 NIS per month which is less than the poverty
line.

Figue (1): Distirbution of families based on their monthly
income in NIS
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20.0
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4.0
0.9
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Type of ownership for the cultivated lands by the support of the project showed that males are dominating
the ownership, followed by the family owned lands, then by women. Limited area of cultivated land leased
by the farmers.
Table (3): Type of land ownership
Land ownership

%

owned by the man

65.8

owned by the woman

2.6

Owned by the family

28.9

leased land

2.7

Total

100.0

90.5% of the benefited farmers from the field crops program, said that they used t practice crop rotations
before the project while 9.5% of the farmers they learned this practice through the project. Also, 29.5% of
these farmers convey that they learned the better practices of cropping rotation properly by the project. Up
to 92% of the beneficiaries said that they learned how to store seeds from season to season and to select
the suitable seeds for the next growing season. Most of the farmers (94.5%) prefer the improved seeds
(varieties).
When the farmers questioned about the impact of the project on changing their cultivated varieties, 96% said
yes it had impacted the farmers to change their planted varieties as the got more productive seeds, adapted
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varieties to climate change, better quality, and well adapted varieties; while only 4% they said no, as the
project had offered them the seeds of same varieties they used to cultivate.
The farmers’ opinion regarding the collective cultivations, crop management and harvesting: The analysis
showed that 38.8% of the farmers said they practice this approach during the project life. Their opinions
reflect their interest in the collective and group of work which reduces the costs enhance experience change,
creates the team spirit of work; saving time and efforts, accelerate the accomplishment of cropping and
harvesting activities. When the farmers asked, if they will continue working together based on the established
approach by the project, 51.6% of them stated that they will continue cooperating. 45.8% of the farmers
showed high interest in unifying their lands to become one land and to be treated together during the
cultivation and managing the grown crops. Some of the refused this approach said the distances between
the lands (land fragmentation), some lands are planted with fruit trees, they plating the field crops as
intercropping and the differences in the plating dates. On the other hand, 82.2% of the farmers said they
consolidated the agricultural practices especially during the harvesting period with other farmers during the
project life. They explained the benefits of this approach as followings: less costs, joint collaborations among
the farmers, increase their access to the machinery.
On the threshing level 74.3% of the farmers had practices the joint threshing during the project life. The
farmers find such approach is saving their time and costs and make machinery more available in the threshing
site. Finally, 10.4% of the farmers said that they had practiced the collective selling and marketing for their
production.
When the farmers were asked about their needs as farmers only 15% of them they mentioned that they in
need for additional support including continue providing them with fertilizers, seeds and pesticides with
subsidies prices, supporting them to do land reclamation, rainwater cisterns, agriculture machinery, providing
more technical support through doing more trainings and continue the provision of extension services and
they recommend extending the project activities.
83.3% of the farmers said that the project had increased their knowledge and awareness about the climate
change, especially about the impact of the increasing rates of temperature the continuous changes in the
climate, the variances in the temperatures and the waves of heat, decreased amounts and bad distribution
of rainfall, how to adapt the agricultural activities for the climate change, the changes occurred in the growing
season, the timing of the plantations and cultivating the suitable crops and varieties, following the weather
broadcasts and the meteorological data about the weather, how the climate change affecting the crops,
become more aware about the impact of the climate change on agriculture, how to control the weeds, and
how to fertilize the crops. All the farmers had admitted there is climate change in Palestine and they
characterized the most changes elements of weather by climate change are mainly the decrease in the
annual rainfall (38.9%), followed by increasing the ambient temperature (warmer temperatures), (23.4%),
bad distribution of rainfall (13.6%) and prevalence of more drought seasons and longer dry seasons (10.5%),
etc. See figure (2).

Figure (2): The major weather elements affected by the climate change during the last ten years,
based on farmers’ answers:
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About the losses occurred due to the drought and climate changes affects, the farmers had range their losses
in the field crops seeds production by an average of 24.7% of normal production average and they range the
seed losses between 5-90% of the crop seed production, based on the beveled bad climate conditions and
its severity. While for hay losses, the farmers gave an average of hay losses of 26.1% of normal production
with a range of losses varies between 4-90% of hay production in normal season.
57.3% of the farmers said they founded themselves were obligated to change the type of the varieties of
usually planted crops.
Due to the climate change, the farmers were questioned, if they changed the plating dates of their field crops.
The farmers gave the following answers: 11% the keep planting seeds before the starts of rain season, 82.7%
after the first rainfall with enough rainfalls, 6.3% of the farmers they planted their seeds after the growth of
the weeds in their fields.
The farmers were given the flexibility to evaluate the project interventions and to reflect their interest in
continuing these activities after the accomplishment of project life by themselves. The following table presents
farmers opinions in regard to the applied interventions by the project under field crops improvement program.
The opinion of farmers regarding the application of pre-growth herbicide was almost equally devoted between
who accepted it and ready to do it by themselves and those who didn’t like it and won’t reply it by themselves.
Almost all of the farmers they high supporting the application of post-growth herbicide and they are going to
apply continue applying it by themselves in the future. On the level of collective spray for the herbicides and
pesticides, the farmers were divided between supporters and opponents to this approach. The farmers’
showed high level satisfaction about the provided varieties of targeted crops and their quality and they
showed high level of commitment to continue cultivating them. Furthermore, the farmers showed high level
of satisfaction with the provided rates of seeds and fertilizers per dunum and they showed their high
commencement to apply them in their future cultivations. (See table 4)

Table (4): Farmers’ evaluation for the conducted interventions by Field crops
improvement program and their interest in continuing them by themselves.
Type of activity
evaluation
Are you going to
continue applying it?
weak- refused excellent- accepted yes
no
pre-grow herbicide
54%
46%
48.80% 51.,2%
33

post-grow herbicide
collective spray
the planted varieties
amount of distributed
seeds per dunum
amount of distributed
fertilizer per dunum

6.30%
41.30%
1.50%
6.80%

93.70%
58.70%
98.50%
93.20%

99.40%
54.90%
99.80%
97.90%

0.60%
45.10%
0.20%
2.10%

0.30%

99.70%

87.20%

12.85%

The questionnaires contained an assessment part about the impact of conducted project interventions on the
required activities, costs of production and the production capacity, whether they increased, remained as
they before or decreased compared with pre-project implementation.
The analysis showed that 66.5% of the farmers found the applied herbicides had reduced the required
activities for weed control. The resulted healthier crops required less procedure to control the pests and
diseases. More than 90% of the farmers agreed that the project interventions had resulted the growth of
strong and healthy crops. Up to 76% of the farmers had admitted that the amount of the produced seeds per
area increased due to the project interventions the purity increased as well (88% of the farmers). Due to the
reduced density of grown weeds during the soil preparation, 43.7% of the farmers said that the number of
plowings reduced. Finally, 56.9% of the farmers said that the total cost of their field crops production
decreased. (See Table 5)

Table (5): farmers options regarding the impact of the project interventions on field
and crop management:
increased
no change
decreased
Required Weeds control activities
33.50%
15.50%
51%
Pests and diseases control
28%
34%
38%
Crop vigorousity
93.70%
3.20%
3.10%
Amount of produced seeds/dunum
76.50%
16.30%
7.20%
Purity of produced seeds
88.40%
4.10%
7.50%
No. of applied plowings
22.95%
33.40%
43.70%
the total cost for production
24.40%
18.70%
56.90%
Despite the fact that the rain season for the growing season 2016-2017 was less than the average annual
precipitations, the cultivated lands by the project beneficiaries had resulted in good and optimistic productions
on seeds and hay levels, which increased the farmers production compared with the common cultivations.
(See Table (6)) Also, the percentage of the nonproductive fields (didn’t produce seeds) was limited and can
be described as followings: 3.5% of wheat cultivation farmers, 6.8% of barely farmers, 5.9% of bitter vetch
farmers, 1.1% of alfalfa farmers didn’t manage to produced seeds from their cultivations. While 100% of the
chickpeas and lintel farmers managed to produce seeds. For common vetch 60% of the farmers produced
seeds while the remained 35% farmers they harvested their lands as green forage.

Table (6) the achieved production in the growing 2016/2017 in kg/dunum, value in NIS
and self-sufficiency.
Crop

seeds
Kg/D

Min
Prod

max
Prod

hay
NIS/D

Kg/D

34

NIS/D

species

Self
Sufficiency
%

Wheat

205.2

25

Barley

163

30

Bitter vetch

237

60

177.6

20

173.3

30

Lentil

96.9

50

Alfa-Alfa

88.2

50

Common vetch
Green forage
(common vetch)

chickpeas

500 avg. 2.1 (0.5-6)
189 (40NIS/kg
1200)
300 avg. 1.83 (0.2153.8 (1002.5) NIS/kg
350)
350 avg. 1.88 (0.5-6) 283 (150400)
400 avg.2.9 (0.5-8)
245 (100400)
Green
common v.
avg. 288.4
(30-600)
450 Avg. 2.02 (0.5-5)
NIS/kg
100 Avg. 6.2 (5-12)
70
NIS/kg
200 avg. 5.0 (1.5-10) 225 (50-300)
NIS/kg

avg. 1.25 (0.53) NIS/kg
avg. 1.15 (0752) NIS/kg
avg. 1.11 (0.52.0)
avg. 1.45 (0.52.0)
Green
common v.
avg. 1.18 (0.51.3)

12
varieties
5 varieties

avg. 47.4 (5100) %
avg. 48.5 (5100) %
1 varieties avg. 45.9 (2575) %
2 varieties avg. 37.9 (6100) %

2 varieties
2 1 variety
1 NIS/kg

2 variety

avg. 33 (20100) %
avg.49.9 (4075) %
avg.50.5 (2075) %

One of the project key factors was how to utilize the proper varieties of targeted crops for each targeted area.
This assisted the farmers to have the suitable seeds stock for cultivation to reduce the direct impact of the
climate change through using the most adaptable varieties to their areas. Accordingly the end line survey
focused on getting the farmers future plans and actions to preserve seed stock from the most suitable
varieties that been tested in his land and he convinced about their productivity and in standing with drought
conditions better than other varieties. The farmers had suggested more than one action to preserves seed
stock for the coming seasons. The farmers’ stated that their actions will be as following: 77.5% of the farmers
are going to conduct seeds multiplications and sections to have their own clean and vigor seeds. 47.4% of
the farmers are going to exchange seeds with other farmers who have good seeds of same varieties. Also,
about 405 of the farmers believe in collective purchasing of the seeds which reduces the cost and gives them
the opportunity to get better seeds. Purchasing the seeds from liable sources is one of the main gained
knowhow by the farmers from the project conducted trainings and onsite supervising. Therefore, the farmers
are going to purchase from Jenin farmers seed bank or from well-known cooperatives. A very limited
percentage of farmers is going to search for other sources to get their seed stock. (See figure (3))
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Figure (3): Farmers actions for conserving the seeds stocks for
the coming seasons
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When the farmers were asked about the most two practices they had learnt from the project implemented
activities, all of them gave two activities which included the following practices: 59.1% of the farmers stated
that they will continue using the proper seeds that been distributed by the project and they performed well on
growth and production levels. 51.1% of the farmers are going to continue using the same types of provided
fertilizers with the same rates and dates. 27.9% of the farmers are going to continue using the provided
herbicides by the project with the applied rates and dates of applications. Some of the farmers who had
practiced crop rotation and per-rain cultivations continued practicing them. (See figure (3))

Figure (4): The most practices that the farmers had learnt from the
project and will continue applying
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Finally farmers had addressed several recommendations which are:
1.
2.
3.
4.
5.
6.

Continue the project activities for longer period and benefiting more farmers.
Increase the amount of provided seeds to cultivate more areas per farmer.
Providing modern machinery and cultivation equipment.
Conduct more training workshops for the farmers
Conduct more farmers’ onsite and exchange visits to the project sites.
Increasing the provided field extension services and visiting the farmers lands regularly and keep
providing them with required technical supervision and support.
7. Assist farmers and the cooperatives in marketing the produced excess seeds by the farmers.
8. Providing more pesticides and herbicides for farmers to cover more lands and continue

controlling weeds, diseases and pests.
4.1.11 Analysis of the conducted End line Survey for the field crops beneficiaries in Gaza Strip 20172018
This survey was conducted for the fourth year of the project entitled “Strengthening Livelihoods through
Community Adaptation and Learning (SLCAL)” covering 214 beneficiaries in Gaza Strip, who have benefited
from this program. Of the total interviewed Households, 9.8% (21 houses) were women leaded households
(table (2)). The Distribution of completed questionnaires by locality is presented in table (1):
Table (1): distribution of completed questionnaires by the field crops beneficiaries
Area
Governorate
Community
%
No. of completed
Questionnaires
South
Khan Younes
Al-Qarara
23.8
51

Rafah

Abasan
khzaa
Fukhari
Shoka

Total

Gender
Male
Female
Total

26.2
21.5
14
14.5
100.0

56
46
30.0
31
214

Table (2): Distribution of headed households by gender
%
No. of household head
193
90.2
21
9.8
100.0
214

The average monthly income per family varies between less than 500 and 1000 NIS per month. But the
average monthly income is about 700 NIS for average family size with 7 persons. The following figure shows
that 63.6% of the families having monthly income less than 500 NIS per month which is less than the poverty
line.
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Figue (1): Distirbution of families based on their monthly
income in NIS
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Type of ownership for the cultivated lands by the support of the project showed that males are dominating
the ownership, followed by the family owned lands, then by women.
Table (3): Type of land ownership
Land ownership
owned by the man
owned by the woman
Owned by the family
leased land
Total

%
49.1
7.9
30.4
12.6
100.0

22.4% of the benefited farmers from the field crops program, said that they used the practice crop rotations
before the project while 77.6% of the farmers they learned this practice through the project. Also, 29.5% of
these farmers convey that they learned the better practices of cropping rotation properly by the project. Up
to 70.9% of the beneficiaries said that they learned how to store seeds from season to season and to select
the suitable seeds for the next growing season. Most of the farmers (99.1%) prefer the improved seeds
(varieties).
When the farmers questioned about the impact of the project on changing their cultivated varieties, 71.5%
said yes it had impacted the farmers to change their planted varieties as the got more productive seeds,
adapted varieties to climate change, better quality, and well adapted varieties.
The farmers’ opinion regarding the collective cultivations, crop management and harvesting: The analysis
showed that 76.2% of the farmers said they practice this approach during the project life. Their opinions
reflect their interest in the collective and group of work which reduces the costs enhance experience change,
creates the team spirit of work; saving time and efforts, accelerate the accomplishment of cropping and
harvesting activities. When the farmers asked, if they will continue working together based on the established
approach by the project, 76.5% of them stated that they will continue cooperating. Just 12.6% of the farmers
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showed high interest in unifying their lands to become one land and to be treated together during the
cultivation and managing the grown crops while 87.4% refused this approach due to the distances between
the lands (land fragmentation), some lands are planted with fruit trees, they plating the field crops as
intercropping and the differences in the plating dates.
On the threshing level 5.1% of the farmers had practices the joint threshing during the project life. The farmers
find such approach is saving their time and costs and make machinery more available in the threshing site.
Finally, 0.5% of the farmers said that they had practiced the collective selling and marketing for their
production while 99.5% did not like the approach and preferred to work in marketing individually.
When the farmers were asked about their needs as farmers, 88.3% of them they mentioned that they need
for additional support including continue providing them with fertilizers, seeds and pesticides with subsidies
prices, supporting them to do land reclamation, rainwater cisterns, agriculture machinery, providing more
technical support through doing more trainings and continue the provision of extension services and they
recommend extending the project activities.
95.3% of the farmers said that the project had increased their knowledge and awareness about the climate
change, especially about the impact of the increasing rates of temperature the continuous changes in the
climate, the variances in the temperatures and the waves of heat, decreased amounts and bad distribution
of rainfall, how to adapt the agricultural activities for the climate change, the changes occurred in the growing
season, the timing of the plantations and cultivating the suitable crops and varieties, following the weather
broadcasts and the meteorological data about the weather, how the climate change affecting the crops,
become more aware about the impact of the climate change on agriculture, how to control the weeds, and
how to fertilize the crops. All the farmers had admitted there is climate change in Palestine and they
characterized the most changes elements of weather by climate change are mainly the decrease in the
annual rainfall (68.7%), followed by increasing the ambient temperature (warmer temperatures), (24.3%),
prevalence of more drought seasons and longer dry seasons (6.1%),and bad distribution of rainfall (0.9%)
See figure (2).
Figure (2): The major weather elements affected by the climate change during the last ten years, based on
farmers’ answers:
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About the losses occurred due to the drought and climate changes affects, the farmers had range their losses
in the field crops seeds production by an average of 28.7% of normal production average. While for hay
losses, the farmers gave an average of hay losses of 26.4% of normal production.
75.2% of the farmers said they founded themselves were obligated to change the type of the varieties of
usually planted crops.
Due to the climate change, the farmers were questioned, if they changed the plating dates of their field crops.
The farmers gave the following answers: 93% after the first rainfall with enough rainfalls while 6.5% of the
farmers they planted their seeds after the growth of the weeds in their fields.
The farmers were given the flexibility to evaluate the project interventions and to reflect their interest in
continuing these activities after the accomplishment of project life by themselves. The following table presents
farmers opinions in regard to the applied interventions by the project under field crops improvement program.
The opinion of farmers regarding the application of pre-growth herbicide was almost equally devoted between
who accepted it and ready to do it by themselves and those who didn’t like it and won’t reply it by themselves.
All of the farmers they were highly supporting the application of post-growth herbicide and they are going to
apply continue applying it by themselves in the future. On the level of collective spray for the herbicides and
pesticides, 93.4% of the farmers were refusing the approach. The farmers’ showed high level satisfaction
about the provided varieties of targeted crops and their quality and they showed high level of commitment to
continue cultivating them. Furthermore, the farmers showed high level of satisfaction with the provided rates
of seeds and fertilizers per Dunum and they showed their high commencement to apply them in their future
cultivations. (See table 4)
Table (4): Farmers’ evaluation for the conducted interventions by Field crops
improvement program and their interest in continuing them by themselves.
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Type of activity

pre-grow herbicide
post-grow herbicide
collective spray
the planted varieties
amount of distributed
seeds per dunum
amount of distributed
fertilizer per dunum

evaluation
weak- refused
0.5%
0.0
93.4%
0.0
1.9%

excellent- accepted
99.5%
100.0%
6.6%
100.0%
98.1%

0.4%

99.6%

Are you going to
continue applying it?
yes
no
94.9%
5.1%
96.3%
3.7%
20.1%
79.9%
96.7%
3.3%
96.7%
3.3%
96.7%

3.3%

The questionnaires contained an assessment part about the impact of conducted project interventions on the
required activities, costs of production and the production capacity, whether they increased, remained as
they before or decreased compared with pre-project implementation.
The analysis showed that 97.2% of the farmers found the applied herbicides had reduced the required
activities for weed control. The resulted healthier crops required less procedure to control the pests and
diseases. 96.7% of the farmers agreed that the project interventions had resulted the growth of strong and
healthy crops. Up to 97.7% of the farmers had admitted that the amount of the produced seeds per area
increased due to the project interventions and the purity increased as well (96.3% of the farmers). Due to the
reduced density of grown weeds during the soil preparation, 50.5% of the farmers said that the number of
plowings reduced. Finally, 77.6% of the farmers said that the total cost of their field crops production
decreased. (See Table 5)
Table (5): farmers options regarding the impact of the project interventions on field and
crop management:
increased
no change
decreased
Required Weeds control activities
97.2%
0.9%
1.9%
Pests and diseases control
96.7%
0.5%
0.9%
Crop vigorousity
97.2%
1.4%
1.4%
Amount of produced seeds/dunum
97.7%
1.9%
0.5%
Purity of produced seeds
96.3%
3.3%
0.4%
No. of applied plowings
50.5%
22.0%
27.6%
the total cost for production
8.4%
14.0%
77.6%
Despite the fact that the rain season for the growing season 2016-2017 was less than the average annual
precipitations, the cultivated lands by the project beneficiaries had resulted in good and optimistic productions
on seeds and hay levels, which increased the farmers production compared with the common cultivations
(See Table (6)).
Table (6) the achieved production in the growing 2016/2017 in kg/dunum, value in NIS and selfsufficiency.
Crop
seeds
hay
species

41

Kg/D

Min max
Prod Prod

NIS/D

Kg/D

NIS/D

Wheat

282.8

70

450

404.3

481.7

639.1

Barley
Green forage
(common
vetch)
chickpeas
Lentil

209.8
680.5

70
525

400
850

326.4
929.7

391.9
680.5

245
115.7

40
80

400
170

1148.8
821.4

623.3
284.3

Self
Sufficiency
%
71.49%

539.8
929.7

4
varieties
1 variety
1 variety

276.7
444.3

1 variety
1 variety

68.8%
64.3%

64.1%
55.0%

One of the project key factors was how to utilize the proper varieties of targeted crops for each targeted area.
This assisted the farmers to have the suitable seeds stock for cultivation to reduce the direct impact of the
climate change through using the most adaptable varieties to their areas. Accordingly the end line survey
focused on getting the farmers future plans and actions to preserve seed stock from the most suitable
varieties that been tested in his land and he convinced about their productivity and in standing with drought
conditions better than other varieties. The farmers had suggested more than one action to preserves seed
stock for the coming seasons. The farmers’ stated that their actions will be as following: 81.3% of the farmers
are going to conduct seeds multiplications and sections to have their own clean and vigor seeds. 13.1% of
the farmers are going buy from the local market. (See figure (3))

Figure (3): Farmers actions for conserving the seeds stocks
for the coming seasons
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When the farmers were asked about the most two practices they had learnt from the project implemented
activities, all of them gave two activities which included the following practices: 58.9% of the farmers are
going to continue using the same type of pre-growing herbicide with the same rates and dates. while 21% of
the farmers are going to continue using the suitable fertilizers with the same rates and dates (such as NPK).
(See figure (3))
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Figure (4): The most practices that the farmers had learnt
from the project and will continue applying
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Finally farmers had addressed several recommendations which are:
1. Continue the project activities for longer period and benefiting more farmers.
2. Increase the amount of provided seeds to cultivate more areas per farmer.
3. Providing modern machinery and cultivation equipment.
4. Providing more pesticides and herbicides for farmers to cover more lands and continue controlling
weeds, diseases and pests.
4.1.12 Field Visits, Meetings, and follow up on program activities
In the West Bank, the project team conducted more than 400 follow up and extension visits to the field crops
beneficiaries in the 7 target areas of the program. The visits were planned also to follow up on the spraying
of fertilizers and herbicides to prepare the land for the coming growing season. Further, more than 100
coordination meetings were conducted with the community committees and Agricultural Directorates in the
target areas to follow up on the progress of work and discuss arising issues.

Photos: field visit and coordination meeting within the field crops program in the West Bank

while the project team in Gaza conducted more than 200 follow up and extension visits to the field crops
beneficiaries in all target areas including Khoza'a, Al-Qarara, Al-Fokhari, and Al-Shoka and Abassan.
The visits aimed at following up on the field crops growth and providing technical support to the farmers and
assessing the extent of the damages resulted from the Israeli spraying pesticide on some of the targeted field
crops lands. Herbicides and fertilizers were distributed to all field crops beneficiaries. Around 65 coordination
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meetings were conducted with the community committees and partner agriculture association in the target
areas to follow up on the progress of work and to reinforce the communication among cooperating
authorities.

Photos: field visit and coordination meeting within the field crops program in Gaza

4.1.13 Implementing a series of training workshops
The project team conducted several training workshops in the project target localities in the West Bank and
Gaza strip; covering the following topics: field crops management, land preparation, crops variety selection,
vegetation density, adaptation to climate change, utilizing herbicides, soil fertilization, applying crop rotation
process, the most important pests and diseases that can affect the field crops, conservation agriculture, and
the suitable ways to store the seeds. The total number of participants reached around 220 farmers of which
10% were women. The farmers knowledge increased by 79% in the workshops topics as indicated through
the pre and post tests conducted at each training workshop.
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Photos: training workshops for the field crops beneficiaries in the West bank and Gaza strip

The workshops included an assessment of the knowledge of the farmers and discussion of the problems
related to field crops and drought and its impact on field crops and ways to mitigate it, in addition to evaluating
the farmers' awareness of the best mechanisms of management of field crops.
In order to achieve this, the project team used a pre and post test to measure the knowledge level after
ending these training workshops and the results showed a significant improvement in trainees’ skills and
knowledge as shown in the chart below. The average pre evaluation for all trainees show a 65 % right
answers while the average post training evaluation figure shows 99% correct answer resembling 34%
increase in know-how.

4.1.14 Conducting Farmers Field days
The project team, in partnership with ‘Aroub agricultural station and the ministry of agriculture (MoA), have
organized a field day for the West Bank field crops beneficiaries. This filed days was held in the agricultural
station to witness the impact of the oxygal herbicide with different concentration on the barley crops.

45

The Field results showed that the use of the oxygal herbicide before planting has given a very positive results
(clean and free of any herb) compared to untreated ones that filled with various kinds of weeds; which
negatively affected the cultivated plant growth and productivity and purity of resulted seeds.
The agricultural engineers form MoA and the farmers have visited the demonstration sites and recorded their
opinions through completing special forms. The results were discussed during annual technical planning
meetings of the project.

CARE & ARIJ project team; during the field days at Al Arroub agricultural station; distributed the evaluation
form for the agriculture engineers and farmers who attend the field day in order to evaluate the 4 different
concentrations of the pre-germination herbicide (oxygal). The results showed that the best impact to control
weed is to use oxygal with concentration between 200-250 250 cm³/dunums as presented in the following
chart:
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Additionally, the project team examined the production samples in laboratory focusing on the seed weight,
plant height, and the total weight for the different concentrations of the pre-emergency herbicide for weed,
and the results were the 200-250 concentrates of Oxygal resulted in better growing and seed production:
Seed weight (kg/104m²)

Plant height (cm)

84.6

78.9

75.1

45.7

250 cm³/ dunnum

14

200 cm³/dunnum

78.7
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43.3

38.3

15.6

Total weight (kg/104m²)

12.4

150 cm³/ dunnom

6.6

Control

4.1.15 Cooperation with Hebron University and Al ‘Aroub Agriculture Station
The Project Team conducted different meetings with research centers and universities in order to apply two
models in the field crops program. The first one is to use the oxygal herbicide on barley, and the second one
is through using the mulch and compost on rain-fed vegetables by applying three replicates for each
experimental site. Traditional agriculture without Compost and mulch, with compost only, and the last one is
with compost and mulch.
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CARE & ARIJ in a cooperation with al ‘Aroub agricultural station to using three different concentration from
oxygal herbicide on the field crops. The result were analysed, integrated and published in project briefs. Also,
field day were conducted for the specialists, university students and farmers to see the differences and give
their evaluation for each treatment.
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4.1.16 Research Experiment
Based on the recommendations of the technical committee of field
crops in Gaza during the last meeting in 15/09/2015, it was
recommended to do a research experiment in all intervention areas
in order to determine the extent of the contribution of the SLCAL
project on field crops productivity by comparing the productivity of
field crops resulting from project interventions with a control
experiment and to determine the effect of climate change on field
crops productivity and the impact of the different elements and
components of the soil on the productivity level. This type of research
activity in terms of testing the adaptation of different varieties to
The Gaza project team preparing the
climate change in new for Gaza, while it was already implemented in
experiment units for the research
the West Bank. The project team in Gaza designed and implemented
experiment in Gaza
the research experiment on eight field crop varieties in five experimental
units with an area of 40 meters per unit in each area. The units were chosen randomly to avoid any bias.
Each experimental unit was divided into forty sampling units with one meter for each, whereas each crop has
five sampling units within the experimental unit.
The selected types of field crops have been cultivated, and assessment on the productivity of these units
have been conducted and determined the extent of contribution and effectiveness of the project in influencing
the productivity size in all intervention areas.
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4.2 Rangelands Improvement Program
4.2.1

Introduction:

Rangelands degradation in Palestine “West Bank and Gaza Strip” endangers livelihoods of many rural
communities, which consider the herding of sheep and goats as a key source of income through the sale of
livestock, meat and dairy products. In addition to land degradation from desertification and climate change,
there are many reasons that land users do not take actions to prevent or reduce land degradation in the
rangelands. The rangelands improvement program aimed to increase the grazing area for herders, and to
restore the degraded rangelands based on social process focusing on development of local climate- change
adaptation strategies. Several techniques for increasing the productivity of the project-targeted rangelands
were investigated including shrubs planting, reseeding, fertilizer application, resting and deferring grazing,
implementing grazing management programs and fencing.
From 2014 until Dec 2017, the program succeeded in targeting more than 2215 dunums (221.5 hectares) of
degraded rangelands of which 2198 dunums located in West Bank and 17 dunums in Gaza Strip by
distributing seeds, seedlings and fertilizers for the targeted communities. By comparing the program planned
and achieved area, the percentage of increase was 10.7% (figure 1).
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Figure 1 The rangeland improvement program achieved and planned area (2014-2017)

4.2.2

Rangeland Program in West Bank:

Figure 2 shows the rangeland improvement program in West Bank in numbers.
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Figure 2: maps show the rangeland program in West Bank in numbers from 2014 to 2017

4.2.3

Technical Committee Formulation and
meetings

A Technical Committees was formulated in the meeting for
rangelands which was conducted by ARIJ on the 25th of
September 2014. Representative experts from NARC and
MoA were present at the meeting to select the target areas
and the most suitable interventions. The areas of Salhab
and Ibziq in Tubas and As Shyoukh in Hebron were
selected as a first stage of the process. Later, Kh Khishda,
Tammun, Sa’ir, and Ash Shawawra were added from 2015
until 2017 in the west bank and Rafah rangeland in Gaza.
These areas are located in the northern and southern parts
of the West Bank. They are cultivated areas with field crops
and wild rangelands. Most of the natural rangeland area
there is governmental. The Ministry of Agriculture showed
high interest in implementing the project interventions in
that area through providing logistical and technical support
and assisting in sustaining the planned activities. Also, The
project team conducted
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several meetings with the targeted agricultural
directorates with the presence of representatives
from MoA, ICARDA and NARC in order to further
discuss the selection of the rangeland areas and
the most suitable interventions to be
implemented. The meetings were followed by a
verification visit to the targeted areas in order to
verify the suitability of the lands and investigate
the projects being implemented in these
rangelands.
4.2.4

Community Committees formulation

The selected rangelands in Ash Shyoukh and
Sa’ir are a private land owned by farmers and
herders from Ash Shyoukh and Sa’ir communities
in Hebron Governorate and the same in Ash
Shawawra in Bethlehem Governorate. In Salhab
and Ibziq, Tammun, and Kh Kishda communities,
the rangeland is owned by the Palestinian
Ministry of Agriculture in Tubas Governorate.
In the targeted private lands, the project team
formed a project community committee of key
persons, herders and farmers, this in addition to
representative of the agriculture directorate in Hebron Governorate. While in the targeted
governmental lands such as Salhab and Ibziq, the project team conducted a meeting with key
persons, herders and farmers in addition to representatives of the agriculture directorate in Tubas
Governorate, during the meeting the project activities, objectives and the role of the farmers and
community in to project was discussed.
Based on the conducted technical and official meetings with the General Directorate of
Rangelands and Forestry, the following planned activities were implemented:
1. Enriching the biomass of the natural vegetation cover by spreading specialized fertilizers
to enrich the soil’s fertility and strengthen the seeds of palatable wild plants to emerge and
grow.
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(Photo: The targeted areas of Salhab and Ibziq in the left photo and Ash Shyoukh to the right)

2.
Creating fertile pockets within the
rangelands to reduce the overgrazing phenomena, by planting a mix of forage crops in
order to allow grazing of livestock inside the natural rangeland.
The project team with the representatives of the rangeland departments from the Ministry of
Agriculture in Hebron, Bethlehem, and Tubas prepared a schedule to control the time and duration
of the grazing process, in order to reduce the overgrazing phenomena.
It is worth mentioning that the method of cultivation in both target areas was different; in Ash
Shyoukh the seeds were covered using agricultural machinery, while in Salhab and Ibziq the
seeds were spread without covering due to the harsh topography of the land. This is considered
to be a way of community adaptation and learning as the project team studied the difference in
the vegetation cover between the two locations using Remote Sensing and GIS applications and
analyzed the satellite images of Normalized Difference Vegetation Index (NDVI), and studied the
impact of this activity on increasing the vegetation cover.

3. Diversifying the types of existing natural rangeland bushes through rehabilitating and replanting degraded areas.
These bushes and seedlings actually are collected and multiplied within the government nursery
in Tubas and Hebron Governorates. In coordination with Ministry of Agriculture, the project had a
special care of these grown plants to guarantee their growth especially through warm seasons
and from wild animals.
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4.2.5

Progress achieved in the targeted rangeland in the West Bank

1. Ash Shyoukh in Hebron:


The project team in cooperation with the
Ministry of Agriculture (Hebron Directorate)
and the project formulated community
committee opened the fertile pocket
(mixed crops of Barley, Bitter Vetch and
Common Vetch) for grazing. The project
team and MoA engineers controlled the
grazing period, number of animals and
crops capacity.



The herders are using the rehabilitated
Grazing at Ash Shyoukh rangeland
cistern as a source of drinking and
irrigation water for the rangeland trees and bushes.



In 2015, 18 herders (1,314 animals) benefited from the cultivated rangeland. As mentioned
in the previous reports each herder paid 40 New Israel Shekel for grazing and about
10,000 NIS were collected; each herder paid from 300 to 600 according to the total number
of his flock.



By the end of 2015 (winter season) the project team started to cultivate the fertile pocket
in Ash Shyoukh and replanting the dead trees and bushes. It is worth mentioning here that
the community committee used part of 2015 budget as their contribution in the project; the
project offered the fertilizers and seeds while the committee offered the workers. In
addition, the budget was used to implement other activities within the rangeland area such
as eyebrow terraces for the cultivated bushes and trees.



The project succeed to build a well-managed and cooperative grazing system in the area,
signs of sustainability started to appear when the project increased the vegetation cover
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and grazing area, decreased the herders vulnerability to climate change particularly
drought in the area.

Surroundings Rangelands

Project Rangelands

The difference in vegetation cover between the project cultivated rangeland and the
surrounding open spaces in September 2015





The program beneficiaries and the community committees successfully utilized all 2015
budget (collected from herders for grazing) to sustain a good seedling and tree growth by
implementing micro water harvesting techniques (eyebrow terraces1) for the cultivated
rangelands’ plants particularly bushes and trees.
The grazing area (mixed crops of Barley, Bitter Vetch and Common Vetch) was opened
to the herders for grazing. The project team and MoA Hebron directorate engineers
controlled the grazing period, including the number of animals and crops capacity. As
agreed with the project community committee the herders continued to pay for grazing,
and for 2016 year about 5,000 NIS were collected; this amount of money was used to
cover the irrigation and tilling costs. About 660 animals benefited from the cultivated
rangeland (from May 1, 2016 until October 1, 2016).

1

Eyebrow terraces are made by scraping soil and rock into a crescent shaped ridge where both ends join
the hillside. The centers of pits formed by making eyebrow terraces make good locations for planting trees
in dry areas since rainwater flows inward, creating a small moist area.
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Photos: Eyebrow Terraces in Ash Shyoukh Rangeland (photos by the beneficiaries).
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Photo: grazing in Ash Shyoukh Rangeland (photos by the beneficiaries).



The project team, MOA Hebron directorate and the herders agreed to keep the
rangeland under the rest-rotation grazing system in the upcoming season 2016-2017,
in order to provide opportunities for the cultivated and natural vegetation to recover.

2. Salhab and Ibziq in Tubas


From September 6 to November 1st
2015, the project team in cooperation
with the Ministry of Agriculture
(Tubas Directorate) opened the
fertile pocket (mixed crops of Barley,
Bitter Vetch and Common Vetch) for
grazing. 26 herders (about 2500 –
3000 animals) benefited from the
fertile pocket. The project fertile
pocket was the only remanding
grazing area for the herders, usually
and during September – November
Grazing is Salhab and Ibziq
most of the herders purchased feeds for
their animals. This mean that the project succeed in increasing the grazing area and
period, and improving the herder’s food security.



The total weight of the dry biomass in the fertile pocket was calculated. The results
showed that the average weight of the dry biomass was 10,978 kg for 3.4 hectares.
The collected GIS samples indicated clearly that the average weight of the harvested
quadrates inside the fertile pocket was 318 gs and only 160 gs outside the pocket.



By the end of 2015 (winter season) the project team started to cultivate the fertile
pocket and replanting the dead trees and bushes.



The project succeed to build a well-managed grazing system in the area, signs of
sustainability started to appear when the project increased the grazing area and
period, and vegetation.



Opening the grazing area (mixed crops of Barley, Bitter Vetch and Common Vetch) to
the herders on August 25, 2016 for grazing. According to Tubas directorate, 10 herders
(with 2500 of sheep) entered the rangeland until the end of September.
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Photo: Salhab and Ibziq Rangeland, August 2016, (photo by Tubas Directorate).
Photo Grazing in Salhab and Ibziq Rangeland.



On December 2016, the project team and Tubas directorate cultivated the Salhab and
Ibziq rangeland with mix of forage crops (with specialized fertilizers) for the third
season.

Photos: MoA workers spreading fertilizers and cultivating Salhab and Ibziq Rangeland, December 2016.



The project team and MoA directorate of Tubas aimed to increase the grazing period
for the herders who live near and surrounding the rangeland. Before opening the
rangeland for the herders, the project team collected random samples to measure the
total weight (dry biomass production) in the protected area and compare it with the
surrounding areas. The collected samples showed that the average weight of the
harvested quadrates inside the protected area was 584 gram and outside was only 96
gram. These results were used to determine the number of sheep and goats that can
enter the rangeland for grazing during the upcoming months.
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Photo 4: MoA team collecting crop samples in Salhab and Ibziq.
Photo 5: MOA team taking weight of the collecting samples in Salhab and Ibziq Rangeland.

3. Kh Kishda in Tubas
Kishda is a rangeland owned and controlled by the Ministry of Agriculture (Tubas Directorate) and
located in Tubas Governorate. By the end of 2015, the project team started to conduct the
rangeland improvement program in about 100 dunum of area, as the follow:

The project team in cooperation with MoA cultivated 100 dunum of land in this site with about
7000 of rangelands trees and bushes, in addition to the fertilizers. MoA offered the seedlings
and fertilizers as their part of contribution, while the project offered the labour force and
additional materials such as fence for protection.

From left to right: Workers cultivating Kishda rangeland
Cultivated rangeland trees surrounded by some stones to reduce the evaporation.
A worker is irrigating the cultivated trees and bushes.



A 150 cubic meter cistern was rehabilitated in
the site through which rain water was used for
the supplementary irrigation for the cultivated
bushes and trees.
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In this site, the total number of beneficiaries (herders) is 50 with more than 6000 of
animals.
Workers are rehabilitating the 150 cubic
meter cistern in Kishda.

In this rangeland and during 2015 – 2017 the project
focused on developing a method of grazing management that enrich and increase the biomass.
Accordingly, the rangeland was kept under the rest-rotation grazing system. Rest provides an
opportunity for the cultivated and natural vegetation to recover, and opportunities to implement
relatively long-term rangeland improvement practices (e.g., reseeding, brush control) during
scheduled rest periods. In 2016:



A 150 cubic water cistern was rehabilitated and was using for the supplementary irrigation
for the cultivated trees and bushes.
The protection signs and fence were installed in the rangelands.

Photo: Tubas MOA directorate worker installing the protection sign in Kh Kisha Rangeland
Photo: The protection fence in Kh Kisha Rangeland.

Photos: Kh Kishda rangeland under rest-rotation grazing (photos by Tubas Directorate).



The project team collected random samples (October 19, 2016) of dry biomass in order to
measure the increase of biomass under the project activities particularly the area that was
cultivated with mix of forage crops.
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Photo 11: MOA worker putting quadrats to collect dray biomass sample.
Photo 12: MOA worker taking weight in gram for the collected samples.

The collected samples results showed that the program succeeded on increasing the biomass in
the Kh Kisha rangeland, this due to the rest-rotation grazing system and protection’s fence and
signs (see figure below).

Gram

Figure: The different in samples average weight (gram) inside and outside the Kh Kishda rangeland
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Depending on the previous results the project team and MoA engineers cultivated about
100 dunums of Kh Kishda for the second season with mix of forage crops (with specialized
fertilizers), and replanted 20 dunums of degraded lands with bushes.
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Photo: workers are spreading fertilizers in Kh Kishda rangeland, December 2016.
Photo: workers are mixing the crops and fertilizers.

While in 2017, The Kh Kishda rangeland is still under the rest-rotation grazing system, in order to
provide an opportunity for the cultivated and natural vegetation to recover, and opportunities to
implement relatively long-term rangeland improvement practices. In order to measure the total
weight (dry biomass production) in the protected area and compare it with the surrounding areas,
the project team took random samples. After taking the samples, a direct harvesting of vegetation
cover from quadrates of one m2 was taken. This considered to be is the most straightforward
approach to determine biomass at the targeted site. Data were collected from 12 quadrates
located along inside and outside the cultivated areas.
The collected samples showed that the average weight of the harvested quadrates inside the
protected area was 1032 gram while in the outside was only 360 gram. This means that the
biomass inside the improved rangelands increased by 2.9 folds than the natural rangeland.
4. Tammun in Tubas Governorate
The targeted rangeland in Tammun was selected in 2016 by the project team and the Agricultural
directorate of Tubas, with a total area of 80 dunums of degraded rangeland. The program team
conducted the followings activities:
a) Tubas directorate implemented a firebreak2 in the rangeland, in order to improve the
access to the rangeland from one side and to slow or stop the progress of bushfire or if
happened.

Photos 1 and 2: Tubas directorate heavy machines implemented the firebreak.

b) Installing the protection fence to keep animals out of the protected rangeland. MoA
provided the fence and the installation materials as part of their contribution of the project,
while the project paid for the labor force who installed the fence.

2

A firebreak is a gap in vegetation or other combustible material that acts as a barrier to slow or
stop the progress of a bushfire or wildfire. Firebreaks may also be man-made, and many of these
serve as roads, such as a logging and secondary roads.
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Photos 3 and 4: Tubas MOA directorate workers installing the protection fence.

c) Cultivating the Rangeland with suitable bushes and trees. The MoA nursery in Tubas “Kh
Kishda” provided the project with seedlings that were produced as part of the program
objective to improve the capacities of the MoA nurseries in Hebron and Tubas. The
rangeland was cultivated with more than 4000 of seedlings.

Photos 5 and 6: Tubas MOA directorate workers cultivating Tammun Rangeland.

d) The project team and MoA engineers of Tubas Directorate continued to conduct several
field visits to monitor the shrubs growth.
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Photo 1: general view of Tammun Rangeland.

5. Ash Shawawra in Bethlehem and Sair in Hebron
In the two rangelands, the project team in coordination with the beneficiaries, MoA directorates in
Hebron and Bethlehem, agreed to implement the Rotational Grazing Systems as a grazing
method. This method means to divide the rangelands into sub-rangelands. According to this, the
project team divided each rangeland into two sub-rangelands namely: The protected area and
the grazing area (table 1):

Table 1: protected and grazing areas in dunum in Ash Shawawra and Sa’ir rangelands
#
Name of the Rangeland
Protected area
The Grazing area
(Dunum)
(Dunum)
1

Sai’r

30

20

2

Ash Shawawra

58

20

TOTAL

88

40
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Photos: Grazing in Sa’ir Rangeland.

The following activities were conducted in each area:
a) The protected area: “Shurbs and Bushes”
 The protection fence and gate were installed.
 Two 50-m3 cistern for the supplementary irrigation were implemented.
 The areas was cultivated with rangelands bushes and shrubs, with spreading specialized
fertilizers.
 This area were closed for about 3 years in order to enrich the biomass, and increase the
cultivated and natural vegetation cover.
b)

The grazing rangeland “Mix Forage Crops”:
 The area was cultivated with mix forage crops, with spreading specialized fertilizers.
 This area is located outside the protection fence and gate and surrounding it.
 The grazing area was opened for grazing in 2016-2017 season under the supervision of
MOA directorates.
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Photo: Distributing the forage crops and fertilizers to the benefiicries in Sa’ir.
Photo: Distrubuting the Bushes and trees inside the protected area in Ash Shawawra.

Photos: The protection fence and gate in Sa’ir Rangeland.

Photos: The protection fence and gate in Ash Shawawra Rangeland.

The project team, MoA Bethlehem Directorate and the beneficiaries agreed to keep Ash
Shawawra rangeland land under the rest-rotation grazing system, in order to provide an
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opportunity for the cultivated and natural vegetation to recover, and opportunities to implement
relatively long-term rangeland improvement practices.

In all the targeted rangelands, the MOA directorates and beneficiaries continued to irrigate the
cultivated bushes and trees using deferent techniques of irrigation due to the harsh topography
and location of each rangeland.

Photos 30- 33: Irrigation techniques in the targetd rangelands.

4.2.6

Progress achieved in the targeted rangeland in Gaza Strip

Since the binging of the project, the project team did their best to find any location or open space
in Gaza to make its green area. Finally we found good cooperation from Rafah Municipality, as
its encouraged to close certain area of land and greeting it with the support of the project to
become green and rangeland area. Thus, after the selection of the targeted rangeland in Gaza
“Tal Al Sultan” the project team in cooperation with Rafah Municipality agreed to develop a Cut
and Carry grazing method in this 17 Dunum rangeland to keep it clean and the green foliage to
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be green all the year. “Cut and carry" or "zero grazing" is a famous feeding system, the name cut
and carry emanated from the actual practice of cutting, collecting and transporting the lots of
forages from the rangeland land to the surrounding grazing areas.
In order to apply this grazing method the, following activities were conducted in Tal Al Sultan
Rangeland:
1. Installing the protection fence and gate in order to keep animals out of the protected
rangeland.
2. Cultivating the rangeland with suitable shrubs and trees “Acacia and Cypress”, 300
seedlings of each type.
3. Installing protection and alerting signs.
4. Formulate an irrigation schedule.
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4.2.7

Baseline Survey

The project team filled the baseline survey questionnaire with a random sample of 60 herders
(beneficiaries) of the rangeland improvement program. The team took a lot of time to collect data
from Salhab and Inbziq rangeland, because most of them are Bedouins who keep moving with
their animals looking for grazing areas. As the other programs the baseline includes several
questions related to climate change vulnerability and herder’s response and adaptation strategies
to climate change. The questionnaires were analyzed, using the SPSS statistical software.
Several and important results were found as follows:
-

The total number of animals benefited from the cultivated rangelands in Salhab and Ibziq,
and Ash Shyoukh was 4223, which is suitable with the fertile pocket capacity in both
rangelands.

-

As mentioned before and in the previous reports the cultivated rangelands succeed on
increase the grazing land and period, particularly September until November as shown in
figure 3 below. The program succeeded to provide a place for grazing to the herders and
reduce their vulnerability to climate change.

Figure (3): Percentage of farmers who graze naturally vs. those who buy feed monthly
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As for the targeted herders, 80% of milk production goes to the market; milk production
contributes up to 80% in the household’s monthly income.

-

Figure 4 shows the main distribution of work between men and women with respect to the
livestock sector. Women play an important role in improving the household food security.
Figure (4): Gender distribution of activities of livestock holders

69

%

100
90
80
70
60
50
40
30
20
10
0

Men

48

Women
52

10

Dairy products

91

91

90

9

Milkmaid

Grazing

9

Marketing

-

The herders witnessed the long dry season as a main change of weather and climate
during the last years. The vulnerability to climate change particularly the long dry seasons
led to the followings:



51% think it led to higher feed prices



17% think it was a reason for increased animal diseases



22% think it reduced the area of pastures available



And 11% it was a reason for the increase in mortality of animals especially newborns

-

As an adaptation strategies to the previous effects and vulnerabilities, the herders tried to
do the followings:
1.
2.
3.
4.
5.
6.
7.

Looking for new grazing area (if available)
Buy feeds
Decrease the number of animals
The cultivation of fodder crops.
Increase the number of grazing times per day.
Increase buying veterinary medicines.
Ensure new land for grazing

The previous data and information showed that improving grazing management, reversing land
degradation and agro-forestry are the most important technical mitigation solutions. The program
succeed to increase forage production through increased grazing period and area, increase
perennial species have the potential to increase above and below ground soil carbon stocks, and
to restore degraded dry lands. Sustainable grazing practices can stimulate diverse plant
communities and the development of healthy root systems, feed both livestock and soil biota,
maintain plant cover at all times, and promote natural soil forming processes.
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4.2.8

Climate Vulnerability and Capacity Assessment

Like the other project programs, the project team
used the Climate Vulnerability and Capacity
Analysis (CVCA) Handbook developed by
CARE, to assess the climate vulnerability and
capacity in the targeted rangelands. In addition,
the team tried to map the vulnerable areas to
climate change in each rangeland. Twoassessment workshops were conducted, the first
one was in Salhab and Ibziq and the second was
in Ash Shyoukh. 28 participants attended the
workshop from beneficiaries, to representatives
of key farmers, Agriculture Associations and
Ministry of Agriculture.

Assessment workshop in Ash Shyoukh
Hebron

During the workshops, the team focused on the rangelands vulnerability to climate change and
the effects of both drought and overgrazing on the available rangelands in Palestine. The
participants filled a questionnaire about the most significant variation of weather and climate
variables in their localities, and the main adaptation strategies to the climate change particular for
herders, who depend on the available rangelands and pastures. In addition, the project team
successfully mapped the vulnerability to climate change in each locality by dividing the locality
into geographical directions or areas, and in each direction, the participants agreed on the main
climate change impacts.
Figure (5): Mapping vulnerability to climate change in Ash Shyoukh, Hebron
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1.
2.

West of Ash Shyoukh
Frost
Increase the plants pests and diseases

East of Ash Shyoukh
1. Frost
2. Desertification
3. Overgrazing
4. Stone Quarries

In the previous, map the participants divided Ash Shyoukh Locality into four directions, and in
each direction they agreed and identified the vulnerability of climate change such as drought,
frost, etc. Furthermore, the team and participants identified the adaptation strategies to the
proposed vulnerability to climate change. The collected data from the assessment questionnaires
were analyzed using SPSS statistical software.
The participants suggested several adaptation strategies such as:
1. To look for new available rangelands and open spaces for grazing.
2. Provide and buy silos to store animal feeds.
3. Reduce the number of animals by selling the old animals.
On national level, integrating or mainstreaming successful climate change adaptation into
development projects can increase the sustainability and impact of interventions in livestock,
water and agriculture sectors. As for the rangeland improvement program, several adaptation
strategies suggested at households level such as looking for new grazing area and reducing the
number of animals. These strategies can be integrated by building sustainable grazing practices,
creating an awareness campaign at local, national and international levels demonstrating the
multifunctional contribution of dry land grazing systems to livelihoods and mitigation and
adaptation of climate change. The role of the project was to implement best practices, disseminate
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the project results, and clarify priority investment strategies for donors, investors, governmental
bodies, and incentive mechanisms for rangeland managers.
4.2.9

Exit Strategy workshop

The project team conducted workshop in ARIJ office in Bethlehem on the 30th of September
2017, targeting all beneficiaries in the south and the North of West Bank. The workshop focused
in assessing the impact of climate change on each community and the actions done by the
farmers to cope with these changes, in addition to the advantages, disadvantages, and the exit
strategy toward a sustainable approach of the project.
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4.3 The Irrigation Techniques Program
Based on the experience of project partners, and in consultation with agricultural engineers and
experts of Ministry of Agriculture (MoA), it was recommended to adapt new types of drip irrigation
systems that have balanced pressure within the drip irrigation pipes where all the plants receive
the same amount of water (3-4 Liter / hour) despite the presence of slope or inconsistency in the
soil’s level in lands planted with vegetables. This new system was applied on protected and open
agricultural lands.
The chosen balanced pressure irrigation system is designed and installed to supply water equally
under pressure from the source of the water to the irrigable area. The basic differences between
traditional surface irrigation and this technique are:
 The water flow regime: With traditional surface methods, the size of the stream should be
large; while very small flows in pressure piped irrigation systems are needed.
 Flow direction: With traditional surface methods; the irrigation water is conveyed from the
source by gravity following the field contours. While, the balanced system conveys and
distributes the irrigation water by pressure following the most convenient (shortest) route,
regardless of the slope and topography of the area.
 The area is irrigated simultaneously: With traditional surface methods, the water is applied
in large volumes per unit of area, while balanced pressure irrigation systems distribute the
water at small rates over a very large area (3.4 Liter/ hour).
The program worked into different stages, the first stage was through supplying the targeted
beneficiaries with the new system with zero contribution in order to test the system from the water
consumption per crop and from the water utilization. The second stage was applied in the second
year through supplying them with the new irrigation system but with 15% contribution (250 NIS /
beneficiary). While the third and the last stage was through adding new beneficiaries in new
communities in the West bank and Gaza Strip with contribution close to 50% of the cost in order
to test the willingness of the beneficiaries for the system and its positive impact on water
consumption and productivity which the project team succeeded in high percentages. This
willingness came from their believe in the new system due to the basic differences between
traditional surface irrigation and the new one such as the water flow regime, flow direction, and
the water distribution.
4.3.1

Rapid assessment and selection of the target areas
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As a result of the selection process of target
areas and the rapid assessment conducted by
the project team, the areas of: Al Jiftlik, Ein el
Beida, ‘Atouf, Frush Beit Dajan and Kardala in
the Jordan Valley; Shyoukh Al-‘Aroub, Dura,
Halhul, Beit Omar, and Khirbit Ak Deir in the
Central highlands, and Thenaba, Habla, Kafr
thulth, Ras ‘atiya, Qalqiliya, and Al-Nabi Eliyas
in the Semi coastal zone were selected. As for
Gaza Strip, the areas of Al-Qarara, Shokat As
Sufi, Abasan, Om Elselek, Rafah Mawasi,
Rafah Al-Wosta, Wadi Elsalaqa, and Atatra
were selected.
Community
Al Jiftlik
Ein el Beida
Kardala
Frush Beit dajan
Shyoukh Al-‘Aroub
Halhul
Dura
Beit Ommar
Khirbit Al Deir
Thenaba
Tulkarem City
Habla
Kafr thulth
Ras ‘atiya
Qalqiliya
Al-Nabi Eliyas
Al-Qarara
Abasan
Shokat As Sufi
Om Elselek
Rafah Mawasi
Rafah Al-Wosta
Wadi Elsalaqa
Atatra

Governorate

Agro-Ecological Zone

Jericho
Tubas
Tubas
Nablus

Jordan Valley

Hebron

Central Highlands

Tulkarem

Qalqiliya

Semi Coastal

Gaza Strip

Coastal

These areas are known of their irrigated agriculture but are exposed to limited access of water
rights as the Israeli Occupation is controlling their ground water. Accordingly, the farmers found
themselves obligated to reduce their cultivated areas and consume more amount of water due to
the limited access to new technologies especially irrigation systems.
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4.3.2

Community Committees Formulation

CARE, ARIJ and EHCRS project team
formulated the community committees from key
persons and working bodies at each of the
targeted locations in the West Bank and Gaza in
order to help in beneficiaries’ selection and
following up on the project’s activities. Women
participation was remarkable in the community
committees.

4.3.3

Field evaluation and selection of beneficiaries

CARE, ARIJ and EHCRS project team conducted
field evaluation to the selected locations in order to
get baseline information about the selected areas,
the cropping patterns, type of agriculture, water
availability and other information. In cooperation
with the community committees, several farmers
were visited and the suitable beneficiaries were
selected. 243 beneficiaries were selected in the
West Bank and 176 in Gaza Strip (419 in Total).

4.3.4

Delivery and display of irrigation networks and water meters

CARE, ARIJ and EHCRS project team delivered the irrigation networks and water meters to the
targeted beneficiaries. They were connected and displayed in their lands (protected and open) by
the beneficiary farmers under the supervision of the project team, community committees, MoA
representative, and representatives from the agricultural directorates of the target areas. The
beneficiaries signed agreements and receiving forms for receiving the materials.
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Photos: Delivering the targeted beneficiaries with the needed items for Irrigation Techniques program in the WB
and Gaza strip

4.3.5

Monitoring the progress of work

The Monitoring and Evaluation departments at CARE & ARIJ
were supervising all activities related to this intervention,
starting from the rapid assessment, community committee
formulation, and field evaluation, ending with the delivery of
the balanced pressure irrigation system with the water meters.
The progress of this particular activity was monitored through
several field visits for the targeted agricultural communities in
the West Bank and Gaza Strip. Some forms were distributed
to the targeted beneficiaries to monitor the reading of the
water meters by the farmers, the productivity, and observing
the growth stages of the plants to compare it to the growth
witnessed in the lands with traditional irrigation networks.
4.3.6

Implementing a series of training workshops

To evaluate the level of awareness of irrigation techniques beneficiaries, the project team
conducted training workshops in the target areas where 153 farmers participated (62 in the WB,
91 in Gaza strip). These workshops aimed to build farmer’s awareness concerning irrigation
systems management and its relation with climate change, in addition to applying an evaluation
on the used irrigation systems in various areas compared with the traditional irrigation systems.
The workshops also included discussion of the problems in these areas such as diseases
resulting from drought and the modern technologies to increase the effectiveness of water
distribution.
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Photos: training workshops for Irrigation Techniques beneficiaries in the WB and Gaza

Area
WB
Gaza
Total

Participants
62
91
153

Pre and post training evaluations in the West bank took place and it showed a significant
improvement in trainees’ skills and knowledge as shown in the chart below. The average pre
evaluation for all trainees show a 68 % right answers while the average post training evaluation
figure shows 92% correct answer resembling 24% increase in know-how. The evaluation included
technical questions about the irrigation technologies and techniques for vegetables.
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4.3.7

Results

It should be mentioned that a large number of the targeted beneficiaries completed their
production with full recorded data and analysis of the production and the water meter records (WB
and Gaza).
The production analysis of the targeted beneficiaries measuring the impact of using the new drip
irrigation system showed an excellent and positive change (increase) in production by crop type
in the WB and Gaza strip compared with the existing irrigation system.
The total planted area with all crops (Open and Protected) are 690 Dunum (50% under the classic
drip irrigation system and 50% under the balanced pressure drip irrigation system) for one season.
The results showed that crops grown under the classic drip irrigation system produced 2,634.3
tons/season. While the crops produced under the new balanced pressure irrigation system were
3,140 tons/season. So that productivity increased by 16.1 % using the new irrigation system. at
the level of water consumption per crops under the classic drip irrigation system, was 247,015
m3; While the crops under balanced pressure irrigation system consumed 208,298.4 m3. Which
means that the new system reduced water consumption by 15.67 %.
Old
New
Differences
Estimation
System
System
Price (NIS)
Water consumption 247,015.0
208,298.4
38,716.6 (m3)
4 NIS/m3
(m3)
Production
2,634.3
3,140
(Ton) 505.7
NIS/Kg 4
(Ton)
Total value of saved water/generated income per a planting season in NIS=

Saving (NIS)
154,866.4
2,022,800
NIS 2,177,666.4

Through the different readings and field visits to the target areas, it has been noticed that the new
balanced pressure irrigation system is a powerful and effective system and the results were
remarkable that led us to increase the cultivated areas under this system and continue working
on other systems and equipments to improve our cultivation targets such as the tenchometers
and water timers in the last year of the project.
4.3.8

Positive impact of the system

Through the different readings and field visits to the target
areas in the West Bank, it has been noticed that the new
balanced pressure irrigation system is a powerful and
effective system because of the following:
1. Reduced amount of water used in irrigating the
targeted vegetables compared with the traditional
irrigation systems;
2. Distribution of water was equal between the first and
the last dripper in the field;
3. Plant growth is almost equal for all plants and lanes
of the system;
4. No diseases, fungus, insects were witnessed;
5. No dead plants were found in the targeted crops and fields (open and protected
agriculture);
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6. Production starts earlier in the fields with the new irrigation system compared with the
traditional systems; and
Productivity in the new system is consequently more than the traditional ones

4.3.9

Climate Vulnerability and Capacity Analysis (CVCA)

The project team adopted the CVCA tools to promote the integration of climate change adaptation
into the project targeted communities to increase their awareness and understand the threats that
each community faces and will face under the continuous of
climate change through conducting workshops in the project
targeted communities.
6 Assessment workshops were conducted in Al-Jeftlik, ‘Ein
Al Beida, and Kardala in the Jordan Valley eco-zone;
Shyoukh Al Aroub in the central highlands eco-zone, in
addition to Thennaba and Qalqiliya communities in the semi
coastal. 124 beneficiary farmers attended the assessment
workshops. The status, impacts, mitigations, and adaptation
methods used and could be used by these communities were
assessed to be a guide for the SLCAL project and for
decision makers.
The CVCA workshops in the targeted communities were
focusing on the major climate indicators, threats, and adaptation processes which our targeted
beneficiaries use.
The main four climate indicators impact that was assessed in the targeted communities were:
temperature (high, low, and Frost), rainfall (amount, distribution, and intensity), humidity (high and
low), and the wind (Speed and direction). The results are shown in the Annex 3.
Due to climate change main parameters affecting the cultivation time and product, it has been
noticed that the high temperature and frost are the two major problems affecting the agricultural
sector especially in the reduction of fruit-set, production, and plant damages. While the intensive
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irrigation, protected agriculture, wind breaks, and low tunnels cultivations are the golden keys in
solving this kind of problems.
Rainfall amount, distribution and intensity are affecting the agricultural sector in soil erosion and
reduction in the productivity and the impact can be reduced by water harvesting techniques and
planting suitable varieties.
High humidity is affecting this sector by decreasing the productivity and increasing the pets and
diseases and the impact can be reduced by decreasing the irrigation amount and controlling the
diseases.
Wind speed and direction are disturbing the cultivation period and system through a reduction in
fruit-set, fall of flowers, and green house damages; and these negative impacts can be reduced
through wind breaks.
Adaptation polices, mitigations, and laws should be designed and distributed to the agricultural
sector beneficiaries in order to follow the appropriate procedures according to any circumstances
could be faced in order to reduce the impact of any climatic hazard. However, an insurance
companies should enter the agricultural market in order to let the farmer ta has a backup in order
to increase the production and quality of the Palestinian agricultural products.
Marketing channels should be opened for exporting the high quality products such as vegetables,
fruits, and olive oil; and to establish agricultural cooperatives to be responsible for this marketing
system inside and outside the country.

4.3.10 Field days in Al Arroub Agricultural School
The project team, in cooperation with the Ministry of Agriculture (MoA), Al Arroub agricultural
station, and Al Arroub agricultural school conducted several field days for the farmers of Kwaziba,
Sai’r, Halhul, Beit Ommar, Dura, Khirbit Al Deir and Al Arroub in order to introduce the new
balanced drip irrigation system and to present the results obtained for this system all over the
West bank and Gaza strip. More than 100 farmers attended this field day which was divided in to
2 sections. The first section was a briefing about the project and the results achieved in the
previous years The second section was a field visit to one Dunum of tomatoes under protected
agriculture in Al Arroub agricultural school, in order to let the farmers have a visual indication
about the system and the growth and production stages, compared to the traditional irrigation
systems.
This field days also included a discussion of the problems in these areas such as diseases
resulting from drought and the modern technologies used to increase the effectiveness of water
distribution, used to increase production.
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Photos: Field day in Al Arroub Agricultural School
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4.3.11 Success on the Large Scale
The success of this intervention was widely spread in the targeted communities, other
communities, and related stakeholders. This encouraged several organizations and projects to
inquire about this technique in order to adopt it in their project activities.
Two on-going projects have adopted the same intervention within their projects:
1. “TACAIF” project (Climate Change Project) which is funded by BMZ, has adopted the
balanced irrigation system in one community in the Tulkarem governorate with almost
50,000 USD.
2. “Providing humanitarian irrigated Agricultural inputs to produce more food by the
vulnerable households located in area C, Seam Zone and East Jerusalem” project
implemented by ARIJ and funded by the MCC has adopted the system for home gardens
in different areas of the West Bank (Jerusalem, Hebron, Bethlehem), and the preliminary
results on household levels showed an increase in water saving for the new system
compared with the old ones in addition to an increase in production.
4.3.12 Exit Strategy workshop
The project team conducted workshop in Al ‘Aroub training center (MoA training center) on the
27th of September 2017, targeting all beneficiaries in the south of West bank (Hebron, Halhul,
Dura, Khirbit Ak Deir, Beit Ommar, and Shyouk Al ‘Aroub). The workshop focused in assessing
the impact of climate change on each community and the actions done by the farmers to cope
with these changes, in addition to the advantages, disadvantages, and the exit strategy toward
a sustainable approach of the project.
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Participants indicated their climate threats by community. High temperature, Frost, and Low
rainfall amounts and intensity were the highest climatic threats for the vegetable farmers.
Adaptation measures were also mentioned by the farmers themselves, such as increase the
amount of irrigation during the frost periods and during the high temperature. Recommendations
were stated such as increase the number of beneficiaries in order to cover more areas with the
balanced drip irrigation system
4.3.13 Dissemination workshop for Agricultural Universities

Several awareness and dissemination workshops were held targeting the agricultural
universities in the west bank and Gaza strip in order to disseminate the project obtained results
and to introduce the new agricultural techniques and technologies to adopt the climatic changes
in the region. Field visits were conducted for the students to monitor on-spot the impact of such
technologies on water consumption and production.
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4.3.14 Research component
Climate Change impact on Crop Water Requirement (CWR) through climatic gridded
observations was conducted for the years 1950-2000. This particular research component under
the project is monitoring the amount of water used in the irrigation for each particular crop, in
addition to the productivity of the targeted crops. The project team monitored the results obtained
from the field with the ones already prepared for the traditional irrigation system and the results
showed a highly climatic change impact on crop water requirement which is reflected in the
published Article (Climate Change Impact on Crop Water Requirements in the Eastern Slopes –
Palestine).
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4.4 The Agro Practices Program
Climate change considered an additional threat that puts more pressure on already stressed
hydrological systems and water resources in West Bank and Gaza Strip. Adaptation to Climate
Change then becomes necessary rather than an option through introducing innovative Agro
practices such as micro and macro water harvesting techniques and implementation. Most of
program-selected sites are located in the arid and semi-arid ecological zones in West Bank and
Gaza Strip, where the rain falls irregularly and most of the water lost as surface runoff, which
reduce the soil fertility, increase the soil erosion and mainly affecting on the plants productivity.
4.4.1

Sub – program 1: Water Harvesting Techniques and Implementation in the West
Bank:

4.4.1.1 Introduction
This program focuses on protecting the fertile soil in the valleys that are exposed to soil erosion
due to rainwater run-off and wind. Accordingly, project team in consultation with experts from MoA
and the utilization of GIS and satellite images decided that several areas will be protected and
planted through adapting water harvesting techniques by building semi-circular stone walls to hold
the soil and increase its water holding capacity. Through this approach, more land can be
protected and cultivated and suitable new crops were introduced and planted in this area to
diversify the crop production calendar of the farmer which contributes to improving their food
security and wealth. Using water harvesting techniques can result in secured water supply,
reduced flood and soil erosion risk, improved agricultural production so as to cope better with the
impacts of climate change.
The basic principle of agricultural water harvesting is based on the following: (demonstrated in
the graphs below)
- To capture precipitation falling on one part of the land.
- To transfer it to another part (‘target area’).
- Thereby increasing the amount of water available to the latter part

4.4.1.2 Target Areas verification and selection
Project team and representatives of MoA visited a number of shortlisted areas in the Northern
and the Western part of the West Bank. They selected several suitable locations for this program
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in 8 communities in 4 Governorates. Agreements with the beneficiaries were signed under the
supervision of MoA. The project team started surveying and designing the implementation map
for each sight based on field visits and the consultation of a German specialist (Dr. Deiter) through
which advanced models of water harvesting, water and storage techniques are going to be
implemented.
(Photos: The preliminary implementation scheme as water harvesting and water catchment area)

It is worth mentioning that the in-kind contribution of the beneficiary farmers represented in
preparing their lands and building terraces is one important aspect of this program.
This sub-program succeeded to target 340 dunums of degraded sloppy land in four governorates
as “Micro and Macro” water harvesting techniques (see figure 1). the project team continued to
monitor the cultivated fruit trees, field crops and vegetables growth in the program targeted sites,
this in addition, to replacing some of the dead trees. In the following, a brief summary of the
conducted activities in some of the targeted sites:

Figure 1: info-graphic of the Water harvesting techniques implementation program (2014-2017)
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4.4.1.3 Progress Achieved in the Targeted sites:
As mentioned before, the activities in the targeted sites divided according to the types of water
harvesting techniques “Micro and Macro”, a brief summary of the conducted activities in each site
as the follow
A. Macro Techniques: Tubas and Khirbet ‘Atuf:
In Tubas and Khirbet ‘Atuf, the project team followed up a scientific approach to implement the
several water harvesting techniques as the follow:
1. Identifying the main stakeholders and beneficiaries by formulating project community
committees in each site.
2. Preparing several maps using AutoCAD, GIS, Google Earth and Google Earth Pro
software in order to identify the property boundaries, land shape, contour lines, and
slopes. This activity was done with the help of land surveyor (see maps 2 and 3).

d Khirbet ‘Atuf).

3. The project team along with representatives of the Ministry of Agriculture, ICARDA and
the project community committees identified the water harvesting techniques and
locations in each site. A good example of the identification process using GIS software is
the published case study “Using Google Earth to Optimize Water Harvesting for
Agriculture” (Annex 4).
4. Implementing the water harvesting techniques in each site as the follow:
 Creating Bench Terraces on the medium to steep slopes, each terrace includes beds
that are more or less leveled and rises (bunds). The terraces were made of rocks and/
or soil to slow down the flow rate of water and to control soil erosion.
 Within the beds area several micro water harvesting were implemented, such as
Eyebrow Terraces, Contour Bench Terraces, Triangular/ V-shapes bunds, Stone
Bunds and Check Dams
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Building contour bench terraces in Khirbet Atuf
Water harvesting techniques in Tubas
Site



The project team rehabilitated 150
cubic meter, and constructed 80 cubic
meters of cisterns for supplementary
irrigation purposes in Tubas site. Each
cistern surrounded by catchment area to
maximize the amount of harvested
rainwater from the surrounding areas

In addition to the previous mentioned techniques,
the project team implemented and introduced
new micro and macro water harvesting
techniques according to the site’s needs, slopes,
rocks and stones availability. The follow is a brief
description of some of these techniques:

Cistern catchment area in Tubas site

a) Soil Terraces:
In Khirbet ‘Atuf and due to several reasons
particularly the lack of rocks and stones, high cost
of rock transportation and the steep slopes, the
project team implemented soil contour bench
terraces with some rocks in the lower parts of the
terrace.

Soil Couture Terraces in Khirbet Atouf

b) Preventing Soil Erosion on Slopes using
Fences:
Also in Khirbet ‘Atuf and due to the previous
mentioned reasons, the project team with the
technical and financial supports of ICARDA
implement fences on the upper parts of the site.
The project cultivated the field crops and shrubs in
the fence spaces and increased the vegetation
cover and prevented the soils erosion
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Soil Erosion on Slopes using fences (ICARDA
and SLCAL) in Khirbet ‘Atuf

5. After the implementation of the water
harvesting techniques, the project team
daily and monthly monitored the work
performance of the water harvesting
techniques particularly in winter season.
The purpose of the monitoring was to
check the terraces and cisterns abilities to
harvest the runoff and rainfall water. They
showed positive and clear signs of the
water harvesting techniques work in the
targeted sites; and showed how the soil
moisture and vegetation cover increased
within the terraces catchment areas.

Increase in vegetation cover within the terraces
catchment area in Tubas Site.

6. 'No such thing as a free lunch. Invest in healthy soil, (UNCCD 2015): By the end of 2015
and January 2016, the project team started to cultivate the implemented terraces with
suitable and different types of field crops, fruit trees, shrubs and graces in order to
conserve soil, increase the land productivity and control the soil erosion. The project
empowered the beneficiaries to convert previously non-cultivatable arid land to agricultural
assets. The macro and micro water harvesting have not only made use of arid land but it
also provided a mean of income for impoverished farmers. Along with terraces water
harvesting cisterns were implemented, so that the land can be sustained by rainwater.
7. The project team protected the twotargeted sites by building a fence. The
main objective of the fence is to protect the
cultivated terraces from grazing, wild
boras and any other human negative
activities in the area.
Building Fence in Tubas Site
8. Spreading compost under the cultivated
fruit tree in order to build good soil
structure, enable the soil to retain water
and to protect against drought.
9. Replanting some of the terraces with suitable fruit trees.
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Photo 1: General view of Tubas Site, December 2016.
Photo 2: Replanting some of the terraces.

Photo 3: Natural vegetation cover within the eyebrow terraces catchment area
Photo 4: Replanting some of the terraces.

Photo 5: a general view of Khirbet ‘Atuf site, February 2017.
Photo 6: Forage field crops in Khirbet ‘Atuf site, March 2017.

Photos 7 & 8: field experiment to calculate the amount of harvesting rainfall in the site.

10. The project team conducted several field visits to the targeted sites for the purposes of
surveying and monitoring the work. Some of the visits were conducted in cooperation with
the Ministry of Agriculture and other stakeholders such as ICARDA.
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B. Micro Techniques:
1. Tayasir (Tubas) – Successful Story
As mentioned before, this site considered a
project successful story, eight beneficiaries
agreed to contribute by 50% in cash to
construct one cistern, and to use the other 50%
for implementing several micro water
harvesting techniques. Another successful
story in this site appeared when the
beneficiaries used the rocks and stones
resulting from drilling the cistern to implement
the water harvesting techniques in their lands.
By the end of 2015 and January 2016, and as
Using the cistern rocks and stones for implementing
part of empowering, the beneficiaries to use the the cistern catchment area and other terraces in
rehabilitated land as a mean of income, the Tayasir site
project team offered the beneficiaries some
types of fruit trees and crops to be cultivated in the site.
2. Sa’ir (Hebron):
In this locality, 23 beneficiaries were selected to
implement several micro water harvesting
techniques in Wadi Sa’ir (valley of Sa’ir). Each
beneficiary implemented eyebrow terraces and
contour bench terraces in three dunums (0.3
hectares) of his land. The purpose of this work is
to harvest the runoff water and use it as an
irrigation source for the cultivated trees
particularly olives and apricot fruit trees, and to
minimize the effect of water and wind soil erosion
in medium and steep slopes.

A farmer implementing eyebrow terraces for Olive
trees in Sa’ir

In Sa’ir, the project succeeded to create jobs for the beneficiaries themselves and for other
workers. In each beneficiary land, about 3 to 4 workers implemented the water harvesting
techniques
On the other hand, many successful stories appeared in Sa’ir during the project period, as the
follow:
1. The first successful story was when nine beneficiaries agreed to rehabilitate one 85 cubic
meter cistern and use it for the supplementary irrigation issues for about 27 dunum of land.
In addition, they worked together on implementing the water harvesting techniques on
their land.
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General view of the nine beneficiaries land after rehabilitation

2. The second successful story was when the
farmers start to modify the existing and to
develop new water harvesting techniques,
according to their land needs. As ana
example, many farmers modified the
eyebrow terraces that was designed for
one tree to two or even three trees
together.

Terracing for Olive Trees
Based on results of implementing micro water harvesting techniques in West Bank, particularly
the eyebrow terraces, the project team introduced new sloppy sites cultivated with olive trees.
The table below shows the localities, governorates, total number of beneficiaries and the area
targeted by this intervention:

#
1
2
3
4

Table 1: Terracing for olive trees targeted sites in West Bank
Locality
Governorate
# of Beneficiaries
Area
(Dunum)
Male
Female Total
Faqqu’a
Jenin
8
2
10
30
Kafr Ra’i
13
13
39
Al Judieda
10
10
30
Deir el Ghusun
Tulkarm
14
2
16
48
TOTAL
45
4
49
147
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Photos: farmers implementing eyebrow terraces for olive trees.

4.4.1.4 Farmer Field Schools
During the implementation of the water harvesting
micro and macro techniques, the project team
conducted field schools in the project-targeted
localities. The field schools aimed to show the
farmers and beneficiaries how to implement the
water harvesting techniques, the uses of the
different techniques and their roles in reducing the
soil erosion effects. The farmer field schools
consisted of groups of farmers (beneficiaries) who
got together to learn about soil conservation using
the water harvesting techniques; they were
provided with an opportunity for learning by doing
and seeing.

Eyebrow terraces and contour bench
terraces together in the same land.

Field School in Sair, Hebron

It is worth mentioning here that Sa’ir beneficiaries sent a letter of gratitude to the project team
highlighting the importance of such projects in their land. In addition, they included that several
farmers (not the project beneficiaries) are also implementing the water harvesting techniques on
their lands.
4.4.1.5 Baseline Survey
52 water harvesting beneficiaries filled the baseline survey questionnaire in the targeted localities.
The baseline includes several questions related to climate change vulnerability and farmers’
response and adaptation Strategies to climate change. The questionnaires were analyzed, using
the SPSS statistical software.
Some of the most important results of the baseline survey are:
-

The project succeeded in rehabilitating about 46% of the land owned by the beneficiaries.

-

The project objective was to rehabilitate 142 dunums, but actually, the total rehabilitate
area was 300 dunums (percent of change about 111%). The reasons behind that is that
the farmers started to implement that water harvesting micro techniques in all of their land,
because they believe that the techniques are effective on maintaining the soil moisture,
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increase the land production and the can be used instead of the high price and not
effective tillage process.
-

96% of the targeted beneficiaries suffered from land degradation on their land, and the
reasons behind land degradation were:
1.
2.
3.
4.
5.
6.

Soil erosion.
Drought
The land steep slopes.
Short duration and high intensity storms.
Low organic matters in soil due to soil erosion.
Lack of vegetation cover.

-

The results indicated that the farmers confirmed the long dry season as the main climate
and weather change noticed in the last years leading to dried and dead plants (18%), soil
erosion (5%), decreased production (41%), increase in pests and diseases (34%), dry soil
(2%).

-

Finally the Farmers’ Response and Adaptation Strategies to Climate Change in the
targeted localities were:
1. Supplementary irrigation
2. Cistern Rehabilitation and Construction
3. Cultivate new crops.

The previous baseline survey data and results showed clearly that implementing water harvesting
techniques is considered as one of the low cost and sustainable adaptation strategies to climate
change in the dry slope lands.
4.4.1.6 Climate Vulnerability and Capacity Assessment
In order to assess the climate vulnerability and capacity the project team used the Climate
Vulnerability and Capacity Analysis (CVCA) Handbook developed by CARE. In addition, the team
developed a methodology for mapping the vulnerable areas to climate change in each locality.
According to this, the project team conducted two workshops for the water-harvesting
beneficiaries; the first one was in Sa’ir and the Second in Tubas, both attended by 38
beneficiaries. The project beneficiaries in addition to representatives of key farmers, Agriculture
Associations and Ministry of Agriculture
attended the workshop.
During the workshops, the project team gave a
presentation about climate change vulnerability
and the roles of project adaptations activities. A
questionnaire was distributed to the participants,
which includes questions about the most
significant variation of several weather variables
was viewed in the last years in each locality and
what are the main adaptation strategies
developed by the farmer to cope with these
changes and effects. In addition, the project
team successfully mapped the vulnerability to
CVCA workshop in Sa’ir, Hebron
climate change in each locality by dividing the
locality into geographical directions or areas and
each direction, the participants agreed on the main climate change impacts.
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Figure 6: mapping vulnerability to climate change in Sa;ir, Hebron

In the previous, map the participants divided Sa’ir Locality into several geographical areas
according to the directions, and in each area they agreed and identified the main effects of climate
change such as drought, frost, etc. The map helped the project team to choose the appropriate
adaptation activities and interventions in each area according to the area and farmers needs. On
the other hand, the assessment questionnaires were coded and analyzed using SPSS statistical
software; the following are some interesting findings and results:
-

When the project team asked about temperature forms and effects on lands, the
participants indicated that High temperature was the most important reason affecting the
land, while frost and low temperature had medium and low impact respectively.

As an adaptation strategy, to the high temperature the famer increased the irrigation water amount
(supplementary irrigation). Most of the farmer noticed that water-harvesting techniques are
important adaptation strategies as they reserve the soil moisture for the longest period possible.
-

Rainfall amount is high priority for the farmers, while the rainfall distribution and intensity
are medium and low priorities. The vulnerability here was that due to the rainfall poor
distribution during the winter season with some storm, the land suffered from water soil
erosion and low productivity.
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The results of the workshop can inform the decisions makers about how and why vulnerability to
climate change varies from locality to other and it may therefore prove a useful tool for policy
analysts interested in how to ensure pro-poor adaptation in developing countries.
Although the collected data and information showed that rainwater harvesting, is a sustainable
strategy for adaptation to climate change, particularly in regions like Palestine where water
resources are fast depleting due to increasing dryness of the climatic regime. The program
focuses especially on identification, testing, demonstration and dissemination of best practices
and technologies for soil and water management (better soil health / fertility and improved water
management), as well as on water harvesting techniques which should help small-scale farmers
to adapt to climate change. These best practices must be shared and/or integrated in the several
development activities and projects at different levels.
4.4.1.7 Field Visits and coordination meetings
The project team along with representative of MoU followed the implementation of the project
activities in the different target areas and ensured a high quality of work. The team conducted 65
field visits during 2015. The coordination efforts were also ongoing in line with the different project
activities through 23 coordination meetings with MoA, ICARDA, and local community
representatives.
4.4.1.8 Research Component
The Google Earth and Google Earth Pro offer excellent tools that can help in the following points:
 To get an overview over landscapes features (hills, valleys, trees and bush vegetation,
drainage channels, slope angles, etc.)
 To measure distance and areas
 To prepare elevation profiles
 To look at a virtual landscape in a three-dimensional way
The project team successfully used the Google Earth and Google Earth pro to optimize water
harvesting for agriculture in Palestine. A case study was published by the GIZ program titled as
“Adaptation to Climate Change in the water sector in MENA Region with the frame of developing
the Capacities of the Arab Countries for Climate Change Adaptation by Applying Integrated Water
Resources Management Tools project coordinated by UN ESCWA and UNEP.

4.4.2

Water Harvesting Program in Gaza Strip

One of the major challenges in Gaza strip is represented in the water crisis that the area is
suffering from. This water crisis is shaped through several problems including water shortage,
deterioration of water quality, water salinization, poor infrastructure, over pumping and the conflict
between water used for agricultural and industrial purposes from one side and the domestic need
on the other side.
Agriculture is considered the main source of food security for the people of Gaza especially during
the political conflicts and crises. Agriculture in Gaza mainly depends on irrigation. Annually, up to
87 million cubic meters of water is utilized for irrigation (including the extracted water from
unlicensed wells). Based on UN information, the extraction rates from ground water reached 160
MCM/year, comprising 105 MCM above the recommended extraction rate. The continuous
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dropping in the aquifer water of that area will give the opportunity for the sea water to seep through
the surface into the aquifer, causing ground water contamination
Due to the reasons mentioned above, the project team decided to support farmers who are
cultivating vegetables in Al Shoka, Al Fukhari, Al Qarara, and Al Naser communities in Gaza Strip
to combat the impact of limited and salinized irrigation water and to increase their access
sustainable better water resources to sustain their cultivation and food production system.
The project team conducted 7 field visits for the targeted beneficiaries to improve their knowledge
and practices, strengthen their capacities for agricultural process continuity and development of
productivity, and become aware on how to maximize their use from the pool system water and
the techniques to manage, fix and sustain the established pools.
4.4.2.1 Rapid assessment and selection of the target areas and beneficiaries
A rapid assessment was conducted by the project team in several communities in order to choose
22 beneficiaries in the Gaza strip to provide them water harvesting and storage pools with a
storage capacity of 130 cubic meters per pool. The targeted agricultural communities are Al
Shuka, Al Fukhari, Al Qarara, and Al Naser.
4.4.2.2 Water Storage pools Construction
This activity was implemented through the project team in Gaza Strip. The project team conducted
the following activities:
 A community committee was formulated. The project team in cooperation with the
community committee selected the 22 farmers based on specific criteria, and together
conducted field visits to verify the situation of the selected farmers.
 The project team of agricultural engineers designed the pool structure and developed a
list of the required material and specifications for constructing the lined sand pools.

(A sketch of the pool’s design)
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 The construction of the pools was completed as designed taking all safety measurements
into consideration. The community committee followed the construction stages of the
pools through field visits and continuous supervision of the conducted activities.
 Finally, each farmer singed a receiving and commitment agreement for the agricultural
pools.
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 The project team conducted 22 field training for the farmers to improve their knowledge
and practices, strengthen their capacities for agricultural process continuity and
development of productivity, and become aware on how to maximize their use from the
pool system water and the techniques to manage, fix and sustain the established pools.
4.4.2.3 Implementing the Agricultural Water Carrier Line
a. Completion of the water carrier line installment
After conducting a needs assessment to
different areas in Gaza that significantly suffer
from the impacts of climate change, it was found
that the rural communities of Rafah in the south
of Gaza are severely affected by high levels of
drought and lack of accessibility to water
resources especially for agricultural purposes.
The area of Al-Shoka in Rafah was the most
affected and marginalized community where
agricultural lands were abandoned for a long
time. In consultation with Rafah Farmers
Completing the Water Carrier Line
Charitable Association, the project team
decided to establish a water carrier line in that area in order to enhance the sustainability of rural
communities in Rafah and the neighboring areas. It is important to note that more than 149
farmers in the association suffer from irrigation water salinity. This channel aims at serving more
than 700 dunums of land by providing the needed water for irrigation.
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The water carrier line was implemented in
cooperation with Rafah Farmers Charitable
Association and the Municipality of Al-Shoka.
The project team completed the implementation
of the 4,500 meters channel on three phases
that starts from the Abu Jar’oun Cistern to the
lands owned by the association farmers. 15 field
visits were conducted by the EHCRS team in
Gaza to follow up on the installment of the water
carrier line.

Connecting the water carrier line to the irrigation
networks for the beneficiaries

A MoU was signed between ARIJ and Rafah
Farmers Charitable Association in coordination with EHCRS – our partner in Gaza - to manage
the carrier line and guarantee the provision of irrigation water to 149 target beneficiaries. 95 of
the beneficiaries connected their networks directly to the carrier line, while 54 beneficiaries who
didn’t have irrigation networks were provided with Balanced Pressure Drip Irrigation networks to
enable them from rehabilitating and cultivating their lands. This will enable the farmers from
accessing water in order to cultivate their lands to mitigate drought and water salinity and adapt
with the severe impacts of climate change.
b. The Distribution of Irrigation Networks
At the beginning of September 2015, 54
Balanced Pressure Drip Irrigation networks
were distributed to 54 beneficiaries in Rafah.
The project team in Gaza followed up on the
distribution and installment process and
provided the needed support and advice for
farmers on how to manage this network and
maintain it, 7 field visits were conducted by
the project team. The networks were
connected to the water carrier line to get the
needed water to the farmers’ lands.

c.

Distribution of irrigation networks to the
beneficiaries in Rafah

The Distribution of vegetables seeds

The project team provided Rafah Farmers
Charitable Association with suitable and drought
resistant vegetable seeds to be cultivated during
the winter season 2015/2016. The seeds were
tested and their quality was assured in
cooperation with MoA. All the association farmers
were provided with seeds for 2 dunums of land
(total area of 298 dunums). The project team
followed up on the distribution of seeds along with
representatives from MoA, and field visits were
conducted by the project team.
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Distribution of vegetable seeds to the
beneficiaries in Rafah

This area is facing the problem of water and soil salinity, and to avoid the depletion of water
resources and sustain the utilization of the provided water through the installed barrier, the project
introduced the crops that are adapted to certain levels of salinity as part of greening the area,
enhancing food security, improving livelihood, and reducing the bare lands which is one main
component of Climate Change adaptation.
4.4.3

Adaptation of Olive Groves to Climate Change

In the midst of the drought prevalence and water scarcity problems in Palestine, especially during
summer, farmers find themselves forced to purchase water through tankers to irrigate their trees
to reduce production losses. This approach costs them high prices for water and to transfer it to
their groves. In addition, the bad distribution of rainfall as well as the drop in annual precipitation
have reduced the olives production and increased the occurrence of related diseases. As a mean
of adaptation to climate change in these olive groves, construction/ rehabilitating rainwater
harvesting cisterns was introduced to conduct supplementary irrigation for these trees through
the harvested rainwater.
It is worth mentioning that CARE & ARIJ have been working in this field for many years and had
implemented many activities related to rainwater harvesting cisterns that aimed at developing the
rural areas in Palestine. 140 agreements for constructing rainwater harvesting cisterns with a
capacity of at least 70 cubic meters per cistern were signed with the selected beneficiaries (based
on field assessment and in full cooperation with MoA). The selected olive groves are located in
the following localities:

#
1
2
3
4
5

6
7

Table (6): Olive Groves targeted localities
Governorate
Locality
# of beneficiaries
Bethlehem
Al 'Ubeidiya
9
Hebron
Dura
8
As Samu'
10
Salfit
Az Zawiya
11
Tulkarm
Deir al Ghusun
12
Jenin
Al Judeida
19
Kafr Ra'i
19
Misliya
8
Tubas
Tubas
7
'Aqqaba
10
Nablus
'Asira ash
27
Shamaliya
TOTAL
140
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Figure 1:Targeted communities in Olive trees

4.4.3.1 Selection of beneficiaries
Each selected beneficiary must own agricultural land with at least and area of 3 dunums of olive
groves (10-20 years old) and limited or non-existent water resources with a rain water collection
area of at least 100 square meters. The most feasible and sustainable cistern design was selected
according to rock types.
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4.4.3.2 Rapid assessment and selection of the target areas
As a result of the selection process of target areas that CARE & ARIJ conducted at the beginning
of the project, and the rapid assessment conducted by the project team, the areas mentioned in
the table above in the west bank were selected.

4.4.3.3 Construction of Cisterns
The project team monitored the constructing and preparing of the 140 Cisterns in addition to
delivering all needed equipments to the targeted beneficiaries such as the fully irrigation system,
1.75 Cubic meter tank, Fertilizers, and Motor generators to absorb the water from the wells directly
to the tank to supply the targeted land through the irrigation system. The Supplier with the project
team connected and tested the full system for the targeted beneficiaries in order to be monitored
and maintained by the beneficiaries themselves.

Distribution of irrigation networks and connecting them to the established cisterns

In January 2016, the project team will start the capacity building program by giving training
workshops for the targeted beneficiaries in order to increase their awareness about the best
practices and the diseases that affect olives such as the Peacock Eye disease and the Olive fly
and how to deal with it; in addition to collecting the needed data for this intervention such as the
productivity of the targeted trees without any irrigation (rain fed) in order to be compared with the
results with the ones with the supplementary irrigation system.
4.4.3.4 Baseline Survey
The project team finished the data collection from the beneficiaries through a specialized
questionnaire. 101 full questionnaires were collected and analysed through SPSS and the
answers of the major proposed questions in the baseline survey were as follow:
The targeted beneficiaries mentioned that a change in climate and weather have been observed.
The graph below showed that 67% of the targeted farmers mentioned that less rain was observed
and 21% stated that longer dry season were witnessed, while 4% witnessing no changes at all.
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Figure 7: Type of climate and weather changes observed.



Impact of Climate Change on Farmers

percentage

The targeted beneficiaries mentioned that several negative impacts were affecting the olive
farms in general. 72% mentioned that the CC affects their productivity (low productivity), and
15% said that the changes increased the pets and diseases, while 8% mentioned the drought
and soil erosions as impact of the climate and weather changes as shown in the figure below.

80%
70%
60%
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8%

low
production
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increase the Drought, and high cost the
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soil erosion
inputs
diseases

2%
increase
production

Figure 8: Impact of Climate Change on Olive.



Procedures adopted by the Farmers to reduce the CC impact

43% of the targeted beneficiaries were using the supplementary irrigation in a very basic way
through water gallons and tanks to irrigate the olives, while 34% used the good agricultural
practices .
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Figure 9: Adaptation procedures.



The obstacles in having a high quality olive and oil

The main obstacles faced by the farmers are the bad change in climate with 19%, lack of
materials and equipments with 15%, pests and diseases with 14%, and the low soil fertility with
12% as shown in the graph below.

20%
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16%
14%
12%
10%
8%
6%
4%
2%
0%

19%
15%

14%

12%

10%

8%

8%

6%

6%

Figure 10: Obstacles in having a high quality of olive oil.

4.4.3.5 Climate Vulnerability and Capacity Analysis (CVCA) – West bank
The project team adopted the CVCA tools to promote the integration of climate change adaptation
into the project targeted communities to increase their awareness and understanding the threats
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that each community faces and will face under the continuous of climate change through
conducting workshops in the project targeted communities.
10 assessment workshops were conducted in Dura, Al Samu’, and Shyoukh Al Aroub, Al
Ubeidiya, Tubas, Aqaba, Misiliya, Al Zawiya, Asira Al shamaliya, Deir Al Ghusun, Al Judeida, amd
Kufr Ra’i communities to check and monitor the status, impacts, mitigations, and adaptation
methods used and could be used in the near future under the umbrella of SLCAL project or by
decision makers.
The four components of climate were assessed and the adaptation practices of people with the
different components were also discussed. The results of the assessment can be found in Annex
5.
It has been noticed that the high temperature is causing drought, wilt, low quantity and quality of
production, flowers fall, and affecting the growth stages of olives; while frost is having a positive
impact in decreasing the pets and diseases. On the other hand, supplementary irrigation, adding
white soil, and adding organic fertilizers are the excellent solutions in solving such kind of
problems.
Rainfall amount, distribution and intensity are affecting this sector through soil erosion, fall of
flowers, and reduction of productivity. This impact can be reduced through water harvesting
techniques, adding organic fertilizers, and olive pruning.
High humidity is affecting this sector by decreasing
the productivity and increasing the pets and
diseases where the impact can be reduced by using
good agricultural practices and controlling the
diseases.
Wind speed and direction are affecting the
cultivation period and system through a the
reduction in fruit-set and fall of flowers; and these
negative impacts can be reduced through wind
breaks and olive pruning.
4.4.3.6 Climate Vulnerability and Capacity Analysis (CVCA) – Gaza Strip
In order to raise the awareness of farmers about the
best practices to adapt to climate changes, the
project team conducted 11 workshops in Gaza Strip.
These workshops included a detailed explanation to
the concept and forms of climate changes and
discussing the resulting problems farmers face, as
well as discussing the best possible solutions to
overcome the cases resulting from climate changes.
206 farmers from both genders attended the
workshops that were conducted in the areas of AlQrara, Absan, Koza'a, Al-shoka and Alfokhary.
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CVCA assessment workshops in Gaza Strip

The questionnaires were designed to assess the impact of four basic components "Temperatures,
Rain, Humidity, Winds ". (The results are presented in figure 9 below)
The result of the assessment showed that the high temperature had the highest impact on the
farmers in the different intervention areas (43.7%) where frost comes in the second place by 42%
compared to low temperature’s impact (16.3%).
As for rain, the effect of the high rainfall on agricultural crops is the most dominant by 45.3% while
the effect of the rain distribution on farmers was 21% on average.
The results also showed that high humidity has the highest impact on farmers by 59.3% compared
to low humidity.
While for the wind, strong winds had the highest impact on the agricultural crops by 50%
compared to second-degree wind (33.7%) and wind direction (19.6%).
Farmers use various methods to adapt to these changes. 53% of farmers use ventilation method
to face high temperature in Greenhouses, while 58% use heating methods such as fire to face
frosting. Other 39% of farmers tend to reduce irrigation rates to combat low temperature cases
by 39%, and 62% build walls and sand barriers to face heavy rain. Moreover, 82% of farmers use
barriers to face increasing rainfall, while 80% use various ways to face the different rain
distribution cases including digging canals, making pools to collect rainwater, or using
supplementary irrigation methods.
As for facing the high humidity, 70% of farmers use air condition methods for Greenhouses, while
65% turn to increase the irrigation rates to face low humidity rates. To face high winds, 80% of
farmers use planting high trees and barriers.
Climate change plays a major role in formulating farmers' priorities. For example, high percentage
of field crops farmers planted wheat more than other crops, and they rely more on Drip Irrigation
Systems with relative stability in using rainwater, while the total area planted by field crops
decreased. On another hand, vegetable crops farmers planted peas more than other crops relying
more on Drip Irrigation Systems and decreased the use of rainwater while the total area planted
by vegetables also decreased.
Figure 11: The 4 climate component impact results
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As a result of the assessment, the following are some of the recommendation to MoA and
decision makers:
- Introducing below-surface irrigation to decrease precipitation resulted from high
temperature
- Distribution of weather detection stations to cover all agricultural areas to be able to
forecast the potential climate changes and consequently providing advice to the farmers
- Implementing water harvesting techniques to harvest rain water in valleys to avoid soil
erosion and using the water for irrigation purposes.
- Developing a crop calendar to be adapted by farmers according to the occurring
changes in the weather
- Promoting climate resistant crop varieties to the farmers and advising them to use local
varieties
- Implementing climate change adaptation techniques to mitigate the impact on farmer’s
land on national level.

4.4.3.7 Providing training on olives pruning and diseases control
To develop knowledge, build capacity and skills of target farmers on environmentally sustainable
techniques related to the cultivation (pruning & disease control) of olive trees, theoretical and
practical training workshops were conducted on Feb 2016 by two pruning experts from ARIJ who
worked in parallel in the north and south of the West Bank. 10 training workshops were conducted
as shown in the table below:
Location

Governorate

Date

Number of
participants

Women
Participants

Deir al
Ghusun
'Asira ash
Shamaliya
Kafr Ra'i
Al Judeida
Misliya
Dura
As Samu'
Tubas &
Aqqaba
Az Zawiya
Al 'Ubeidiya

Tulkarem

1-2-2016

19

0

Nablus

2-2-2016

22

2

Jenin

3-2-2016
16-2-2016
24-2-2016
3-2-2016
4-2-2016
4-2-2016

19
21
8
10
14
20

0
2
0
0
4
1

17-2-2016
18-2-2016

10
7
150

1
0
10

Hebron
Tubas
Salfit
Bethlehem
Total

Pre and post training evaluation showed significant improvement in trainees’ skills and knowledge
as shown in the figures below. The average pre evaluation for all trainees show a 53.5% right
answers while the average post training evaluation figure shows 86.4% right answer resembling
32.9% increase in knowhow. The evaluation included technical questions about the pruning &
control of olive leaf spot.
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Pre
100
90
80
70
60
50
40
30
20
10
0

85

58

88

55

90

83

84

55

52

Post
88

90

86
62

50

85

57

85
59

49

86.4

53.5

38

Photos: Pruning and control of olive leaves spot training workshops

4.4.3.8 Field visits and distribution of olive tree management inputs
In parallel with the training workshops, extension visits and coordination meetings were
conducted for follow up and support the targeted farmers as presented in the table below:
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Location

Governorate

No. of the field
visits

No. of the coordination
meeting

Deir al Ghusun
'Asira ash
Shamaliya
Kafr Ra'i
Al Judeida
Misliya
Dura
As Samu'
Tubas & Aqqaba
Az Zawiya
Al 'Ubeidiya

Tulkarem
Nablus

11
8

2
2

Jenin

9
7
7
8
9
8
6
9

2
2
2
2
2
2
2
2

Hebron
Tubas
Salfit
Bethlehem

Based on the needs assessment of beneficiaries, and to follow up on the provided training
workshops, the project team distributed necessary inputs for olive trees management like pruning
scissors and hand saw to project beneficiates.

Az Zawiya – Salfit

Misliya - Jenin
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Aqaba - Tubas

Dura - Hebron

4.4.3.9 Conducting Control of Olive Leaf Spot Disease (Spilocaea oleagina) campaign in
partnership with Oxfam GB:
The project team worked with the beneficiaries of Kafr Ra'I (Jenin Governorate) and Deir al
Ghusun (Tulkarem Governorate) to control the Olive Leaf Spot disease (Spilocaea oleagina) in
olive trees which considered as one of the main problems facing the olive sector and infecting
about 76,000 dunums (20% of olive trees area) in the north districts of West Bank (Jenin, Tulkarm,
Qalqilia, Salfit & Nablus). This was conducted in partnership with the project “Improve access to
markets for small producers and products in the West Bank” being funded by the Swiss Agency
for Development and Cooperation (SDC) and implemented by Oxfam GB and its local partners.
The Oxfam project has offered 50 olive farmers benefiting from SLCAL project with 50 Kg
fungicide which was sprayed by the farmers during March and April 2016.
The project team followed up on the spraying of the fungicide that was conducted as follows:
Locality
Deir al
Ghusun
Kafr Ra'I
Total

Sprayed olive trees
area (dunums )

Fungicide
quantity (kg)

# of
Beneficiaries

# of
days

74.4

31 kg

31

13

45.6
120

19 kg
50 kg

19
50

8
21
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4.4.3.10

Olive fruit fly training

10 training sessions were conducted for the targeted farmers on Olive fruit fly including its life
cycle and its effect on the olive tree productivity (in terms of quantity and quality). A total of 133
farmers attended the training from which 125 were men and 8 were women as clarified in table
below. Training material was prepared by project team. This training was conducted during May
by two experts from ARIJ who worked in parallel in the north and south of the West Bank. Sticky
flies’ traps were distributed for participated farmers.

113

Location

Governorate

Date

Number of
participants

Women
Participants

Deir al
Ghusun
'Asira ash
Shamaliya
Kafr Ra'i
Al Judeida
Misliya
Dura
As Samu'
Tubas &
Aqqaba
Az Zawiya
Al 'Ubeidiya

Tulkarem

4-5-2016

13

0

Nablus

2-5-2016

15

1

Jenin

4-5-2016
2-5-2016
2-5-2016
3-5-2016
3-5-2016
8-5-2016

20
15
9
7
9
19

1
1
1
0
2
1

4-5-2016
28-4-2016

12
14
133

0
1
8

Hebron
Tubas
Salfit
Bethlehem
Total

Pre and post training evaluation showed significant improvement in trainees’ skills and knowledge
as shown in the figures below. The average pre evaluation for all trainees show a 59.4 % right
answers while the average post training evaluation figure shows 86.6% right answer resembling
27.2% increase in knowhow. The evaluation included technical questions about the pruning &
control of olive leaf spot.

90
80
70
60
50
40
30
20
10
0

Pre
Post

4.4.3.11 Conducting a collective campaign to control of Olive Leaf Spot Disease
(Spilocaea oleagina) in partnership with ‘Asira Al Shamaliya Municipality and
Ministry of Agriculture
One of the project success about the efficient cooperation to maximize the benefit of the targeted
farmers and in controlling the economically losing trees disease, the project team in cooperation
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with the Ministry of Agriculture (MoA) detected a sever infestation of olive groves by the Olive
Leaf Spot disease (Spilocaea oleagina), mainly in ‘Asira Al Shamaliya. It was the most affected
area by this disease. So, the project team decided to do a full spray in ‘Asira Al Shamaliya
covering 10,000 olive tree in cooperation with the municipality through supplying the team with 4
water tanks to do the spraying intervention and the team will provide the area with 500 Kg of
fungicide.
The spraying took 4 days and was covered by media, including ma’an TV channel, local
newspapers and local TVs reports. Check the links below. Both ARIJ and Care as well as the
municipality of ‘Asira Al Shamaliya, the MoA and the Agricultural Directorate of Nablus as well as
the ‘Asira Al Shamaliya cooeprative had participated in launching this campaign. It is worth
mentioning that each party had participated in required inputs and cost to accomplish this
campaign including the farmers themselves, please see some of the media coverage to this
activity. :
http://maannews.net/Content.aspx?id=901164
https://www.facebook.com/trainingcentermoa/videos/971673856303394/
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Photos: Olive Leaf Spot Control campaign and fungicide spraying

4.4.3.12

Conducting olive Farmers Field days

The project team, in partnership with the Ministry of Agriculture (MoA), organized a field day for
the target farmers. This field day was held in Aqqaba, Tubas to witness the impact of the
supplementary irrigation on the fruits of the olive orchards
The field results showed that there was a positive impact on the fruits ( size , color, olive oil
content).

Olive fruits with
supplementary irrigation

Olive fruits without
supplementary irrigation

The agricultural engineers form MoA and the farmers have visited the demonstration sites and
water harvest sites in Tubas. The results will be discussed during the conduction of the technical
meeting for the planning of next year’s program activities.
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4.4.3.13

Results

The project team designed the work for each of the targeted beneficiaries as three lanes. The
good agricultural practices such as Pruning, peacock eye control, olive fruit fly control, plowing
vs. zero- tillage, and fertilization with compost, were applied for the all targeted trees. The
limitation factor among all trees were the irrigation. The targeted parcels were divided into three
parts. One with supplementary irrigation only, while the second one is with supplementary
irrigation and liquid fertilizer, and the remaining part is with no treatment (control).
The chosen 140 locations were followed up and the preliminary analysis of the collected results
showed obvious and significant improvement by the treated trees compared with control
especially and the production showed an increase in the weight of the fruits of tress which was
treated with irrigation and liquid fertilizer among others as mentioned in the graph below.
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Figure 2: The weight of 100 olive pieces by the way of treatment

Olive oil tests were made for 35 samples of treated olive trees (irrigation and liquid fertilizer) and
12 oil Control samples which covers the targeted communities of this intervention. The tests were
focused on olive oil Peroxide and acidity

The obtained results of the 35 olive oil samples showed that 19 sample out of the 35 ones are
extra version, and the remaining samples were version with good acidity and peroxide values
due to the commitment of the targeted beneficiaries and due to use the good agricultural
practices which was introduced to them by the project team. However, the control sample
results showed 3 extraversion samples out of the 12 ones, while the others have a high values
of peroxide and acidity.
4.4.3.14

Dissemination workshop for Agricultural Universities

Several awareness and dissemination workshops were held targeting the agricultural
universities in the west bank and Gaza strip in order to disseminate the project obtained results
and to introduce the new agricultural techniques and technologies to adopt the climatic changes
in the region. Field visits were conducted for the students to monitor the impact of using the
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supplementary irrigation in order to monitor the production and quality for olive trees, in addition
to examine the success of using the small scale water harvesting techniques for such program.
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5

SPECIALIZED TRAININGS FOR MOA ENGINEERS (CAPACITY BUILDING FOR
THE MOA STAFF, WHO ARE INVOLVED IN THE PROJECT ACTIVITIES IN GIS,
GPS, AND CLIMATE CHANGE)

To develop knowledge, build capacity and skills for the project facilitators, coordinators, and
managers for the MoA. The project team held Three specialized training for the MoA project
coordinators in Geographic information system (GIS) and Global Position System (GPS) for two
days in ARIJ premises in Bethlehem, and one specialized training for climate change science and
impacts for three days in Amman.
For the first training, ARIJ Experts from Geo-Informatics department (GIS and RS) introduced the
trainees (40 trainees) to the world of GIS allowing them to use GIS in the different applications.
This course covers fundamental GIS concepts as well as how to query a GIS database,
manipulate tabular data, edit spatial and attribute data, and present data clearly and efficiently
using ;maps and charts. The trainees will master the core functionality of (ArcMapT, and
ArcToolboxT) GIS software in order to maintain and build their GIS applications related to each
program, in the project such as mapping the rangelands, grazing lands, location of the targeted
project communities and interventions.
In addition to that, the trainees learned how to use the Global Position System (GPS) and free
phone applications for collected data on the field and how to convert it to GIS layers and producing
maps using the Google earth software.
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For the second training, the Royal Society for the Conservation of Nature (RSCN) experts )
introduced the trainees (23 trainees) to the science of climate change, in addition to focusing on
the adaptation and mitigation methods used in the Mediterranean region. RSCN experts also
introduced the terminology of green climate fund for the participants focusing on the work flow of
such a grant. As well as showing the participants how to write a full concept note focusing on
adaptation and mitigation methods.
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For the Third training, Eden Environmental Consulting Ltd represented by Dr. Jason Yapp
introduced the trainees (15 trainees from CARE, ARIJ, ICARDA, NARC and MoA) how to
develop high quality and competitive funding proposals to access GCF resources. The main
purpose of such specialized training is To strengthen the capacity (policy, regulatory,
institutional, technical, financial, business and social) of CARE and ARIJ staffs and partners to
access GCF resources for shifting the paradigm to transform development and climate
challenges into inclusive businesses to strengthen the resilience of the farmers and community.
As well as
1. To understand the current status, barriers, needs, gap, challenges, opportunities,
lessons learned and key success factors for the scaling up of climate resilient
agriculture and green products and services in Palestine
2. To understand how to design high quality and competitive funding proposals for meeting
GCF requirements, investment criteria and environmental and social safeguards (gender
responsive solutions)
3. To understand how to develop a pipeline of prioritised and fundable funding proposals
and how to implement, monitor and evaluate these projects.
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6

DISSEMINATION WORKSHOPS FOR THE ENTIRE PROJECT RESULTS

Two dissemination workshops were held by the project team in order to the obtained results and
to share the know-how for the entire 4 years of the project activities. The first closing workshop
took place on the 2nd of November 2017 in Gaza strip with the presence of the Palestinian Minister
of Agriculture (Dr. Sufian Sultan) and many representatives of the relevant Palestinian ministries,
private Palestinian NGO’s, and agricultural research institutions in order to present the results of
the project and its achievements over the past four years focusing only on the interventions in
Gaza Strip . While the second closing ceremony was held on the 14th of December 2017 in
Ramallah with the presence the Head CARE office in Palestine and MoA representatives from
all over the West bank, in addition to the international agencies such as FAO and ICARDA,
relevant Palestinian ministries such as PWA and EQA, private Palestinian NGO’s, Universities,
and agricultural research institutions. The project team presented the obtained results of the
project for the four different programs as well as explaining the used exit strategy for each program
in order to guarantee the sustainability of the project. Several successful stories were presented
covering the WB and Gaza which showed positive impact of such interventions and technologies
on the farmers and there production. Participants in the final workshop felt pleased to accomplish
such achievements and stressed the need to continue and support such projects and to benefit
from these successes and build future ideas on this achievement.
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ANNEXES
ANNEX 1
Total area in dunum, and total quantity of field crops seeds distributed in Kg, by governorate in the West Bank, in the
growing season 2014/2015
Type Crop

Wheat

Barley

Chickpeas
Bitter
Vetch
Common
Vetch
Total

Variety

Hebron

Ramallah

Tubas

Jenin and

Total

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Hetieh

20

250

10

125

20

250

20

250

70

Seeds
quantit
y
875

Kahatat

20

250

10

125

20

250

20

250

70

875

F- 8

20

250

10

125

20

250

20

250

70

875

Anbar

100

1250

100

1250

50

625

250

3125

500

6250

Arail

100

1250

20

250

60

750

20

250

200

2500

rows 6

200

2500

20

250

80

1000

100

1250

400

5000

Rehan

150

1875

40

500

40

500

20

250

250

3125

Nabawi

30

375

10

125

20

250

40

500

100

1250

Hadas

20

300

20

300

10

150

40

600

90

1350

Local

30

450

20

300

20

300

40

600

110

1650

Local

150

2250

40

600

50

750

50

750

290

4350

Local

100

1500

60

900

60

900

80

1200

300

4500

940

12500

360

4850

450

5975

700

9275

2450

32600

Total area in dunum, and total quantity of field crops seeds distributed in Kg, by governorate in Gaza Strip, in the
growing season 2014/2015
Crop
Type

Wheat

Barley
Vetch

Variet
y

Khanyounis
Al Qarara

Khanyounis
Abasan

Khanyounis
Koza’

Khanyounis
Al Fokhari

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Arail

11

165

11

165

10

150

13

195

0

0

45

675

Anbar
Amee
t
دبية
شقراء
Yoval

11
11

165
165

11
11

165
165

10
10

150
150

5
13

75
195

8
0

120
0

45
45

675
675

11

165

11

165

10

150

0

0

12

180

44

660

12

180

12

180

10

150

0

0

12

180

46

690
2275
1410

6
Rows
Local

Rafah
Shokat As
Sufi

Total

46

598

43

559

40

520

19

247

27

351

175

43

645

29

345

0

0

3

45

25

375

100

128

Chickpeas
Total

15

255

15

255

0

0

17

289

13

221

60

1020

160

2338

143

1999

90

1270

70

1046

97

1427

560

8080

Local

The bidding and procurement process for purchasing the seeds, fertilizers and pesticides was
already done in July 2014 in the West Bank and Gaza.
Total area in dunum, and total quantity of field crops seeds distributed in Kg, by governorate in the West Bank, in the
growing season 2014/2015
Type Crop

Wheat

Barley

Chickpeas
Bitter
Vetch
Common
Vetch
Total

Variety

Hebron

Ramallah

Tubas

Jenin and

Total

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Hetieh

20

250

10

125

20

250

20

250

70

Seeds
quantit
y
875

Kahatat

20

250

10

125

20

250

20

250

70

875

F- 8

20

250

10

125

20

250

20

250

70

875

Anbar

100

1250

100

1250

50

625

250

3125

500

6250

Arail

100

1250

20

250

60

750

20

250

200

2500

rows 6

200

2500

20

250

80

1000

100

1250

400

5000

Rehan

150

1875

40

500

40

500

20

250

250

3125

Nabawi

30

375

10

125

20

250

40

500

100

1250

Hadas

20

300

20

300

10

150

40

600

90

1350

Local

30

450

20

300

20

300

40

600

110

1650

Local

150

2250

40

600

50

750

50

750

290

4350

Local

100

1500

60

900

60

900

80

1200

300

4500

940

12500

360

4850

450

5975

700

9275

2450

32600

Total area in dunum, and total quantity of field crops seeds distributed in Kg, by governorate in Gaza Strip, in the
growing season 2014/2015
Crop
Type

Wheat

Barley

Variety

Khanyounis
Al Qarara

Khanyounis
Abasan

Khanyounis
Koza’

Khanyounis
Al Fokhari

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Area

Seeds
quantity

Arail

11

165

11

165

10

150

13

195

0

0

45

675

Anbar
Ameet

11
11

165
165

11
11

165
165

10
10

150
150

5
13

75
195

8
0

120
0

45
45

675
675

دبية شقراء

11

165

11

165

10

150

0

0

12

180

44

660

Yoval

12

180

12

180

10

150

0

0

12

180

46

690

6 Rows

46

598

43

559

40

520

19

247

27

351

175

2275
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Rafah
Shokat As
Sufi

Total

Total area in dunum, and quantity of chemical fertilizers in Kg, distributed in the
targeted localities in the Gaza Strip, in 2014/2015 growing season
Governorate
Khanyounis

Chickpeas
Total

Area

Al Qarara
‘Abasan
Khuza’a

Total
Khanyounis & Rafah

Vetch

Locality

160
143
90
393
70
97
167
560

Al Fukhari
Shokat As Sufi

NPK
(13.13.13)
4000
3575
2250
9825
1750
2425
4175
14000
45
25

Total
Grand total
Local
43

645

29

345

0

0

3

15

255

15

255

0

0

17

289

160

2338

143

1999

90

1270

70

1046

Local

375

100

1410

13

221

60

1020

97

1427

560

8080

Total area in dunum, and quantity of chemical fertilizers in Kg, distributed in the
targeted localities in the West Bank, in 2014/2015 growing season
Governorate
Jenin
Total
Tubas
Hebron

Total
Ramallah

Locality

Area

Beit Qad
Selt Al-HArtHieh
A'touf
Somarah
Al-Baha
Ennab Al-Kabeer
Beit Arroush Al-Fuqa
Al-Moghaier
Abu Falah

Total
Grand total

370
330
700
450
250
230
240
220

Ammonium
Sulfate
8650
5700
14350
9150
5200
4700
4800
4300

Super
Phosphate
4775
3450
8225
5275
2950
2700
2800
2550

940
180
180
360
2450

19000
3450
3450
6900
49400

11000
2075
2075
4150
28650

ANNEX 2: CVCA CLIMATE INDICATORS IMPACT
WEST BANK
Temperature
High temperature affects field crops causing dryness of the plants and could lead to the death or
speeding up the maturity of plants and reducing the quality of the produced seeds and increased
insects and injuries. While low temperatures leads to yellowing of crops and delayed growth.
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Farmers adapt with the high temperatures by changing the planting date, planting early varieties
in production and those tolerant to drought and the addition of organic fertilizers.

80%
70%

67%

73%

67%

high
temperature
low
temperature
frost

60%
50%
33%

40%
30%

17% 18%

20%

17%

9%

10%

0%

0%
High priority

Medium

low priority

Rainfall
Field crop farmers see that the most important change happened in the distribution of rain (50%)
in addition to change in the amount of rainfall (33%) and intensity of rain (27%) that affect crop
production in quantity and quality. Farmers adapt with poor distribution of rainfall by changing the
date of planting, planting before rainfalls and deep plowing before winter to hold the greatest
amount of water, and planting varieties tolerant to drought, reducing the seeding rate per dunum,
adding compost, applying crop rotation, and weed control in the field.

73%

80%
70%

58%

60%
50%
40%
30%

rain amount

50%
rain
distribution
rain
intensity

42%
33%
27%

20%

8% 8%

10%

0%

0%
High priority

Medium

low priority

 Humidity
Farmers notes a change in humidity, so that more importance to high humidity(90%) because the high
humidity increase the plant diseases, reduce the vegetative growth which reduce production.
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100%

90%

88%

80%

Low
humidity
Low
humidity

60%
40%

20%

13%

10%

0%
High priority

low priority

Farmers adapt to the high rate of humidity by reducing the seeding rate per dunum, weed control and spraying
protective fungicides to reduce the disease injury.
 wind
farmers note the effect of wind on the farmers' crops by wind direction (50%)
(khamasini wind and Eastern wind) which effect on field crops pollination ,dried, and the and wind speed causing
logging wheat and barley plants.

Adapts farmers with wind effects by planting early production varieties before the wind khamasini blowing and
short lengths varieties.
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ANNEX 3: PRODCUSTION RESULTS AND CHANGE IN WATER CONSUMPTION
OF THE IRRIGATION TECHNIQUES PROGRAM BENEFICIARIES PRESENTED BY
AGRO-ZONE
1. Central Highlands
Plantation in Shyoukh Al Aroub community delayed from Nov-December 2014 and stared in
April 2015 due to the Frost wave which destroyed all type of cultivation in this particular area.
While the results obtained were amazing in the production and water consumption as shown
in Figure 1,2

Production (ton/dunum)

Production - Central Highland
8.00
6.00
4.00
2.00
Cauliflower

Green Beans

Squash

Tomato

Crop
Old Irrigation System

Balanced Irrigation System

Water Consumption
(M3/dunum)

Water Consumption - Centrall Highland Agro Zone
400.00
200.00

Cauliflower

Green Beans

Squash

Tomato

Crop
Old Irrigation System

Balanced Irrigation System

2. Jordan Valley
Plantation started in the Jordan Valley communities on Sep – Oct 2014 and continue until MarApr 2015. One time plantation for some farmers and two times for others (Specially the protected
cultivation), and the results showed increase in production and less in water consumption.
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Production (ton/dunum)

Production - Jordan Valley
6.00
5.00
4.00
3.00
2.00
1.00
Cauliflower

Cucumber

Eggplant
Crop

Old Irrigation System

Green Beans

Squash

Balanced Irrigation System

Water consumption
(M3/dunum)

Water Consumption - Jordan Valley
600.00
400.00
200.00
-

Cauliflower

Cucumber

Eggplant
Crop

Old Irrigation System

Green Beans

Squash

Balanced Irrigation System

3. Semi Coastal
Plantation started in the Semi Coastal communities on Oct – Nov 2014 and continue until MarApr 2015. However, it should be mentioned that this zone were affected by the frost and flood
specially in Qalqiliya communities (Habla, Al Nabi Elyas) and plants were destroyed (Specially
Potato). While the rest plantations showed increase in production and decrease in water
consumption.

Production
(ton/dunum)

Production - Semi Coastal Agro Zone
10.00
5.00
Cabbage

Cauliflower

Cucumber

Lettuce
Crop

Old Irrigation System

Balanced Irrigation System
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Squash

Tomato

Water consumption
(M3/dunum)

Water Consumption - Semi Coastal Agro Zone
300.00
200.00
100.00

Cabbage

Cauliflower

Cucumber

Lettuce
Crop

Old Irrigation System

Potato

Squash

Tomato

Balanced Irrigation System

4. Coastal Zone
Plantation in the coastal communities started in Nov-Dec 2014 until May 2015, and the new
balanced irrigation system showed an amazing results in production and water consumption
especially for cucumber and potato as shown in the figure below:

Production (ton/dunum)

Production - Coastal Agro Zone
8.00
6.00
4.00
2.00
Cucumber

Peas

Potato

Spinach

Squash

Tomato

Crop
Old Irrigation System

Balanced Irrigation System

Water consumption
(M3/dunum)

Water Consumption - Coastal Agro Zone
400.00
300.00
200.00
100.00
-

Cucumber

Peas

Potato

Spinach

Squash

Crop
Old Irrigation System

Balanced Irrigation System
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Tomato

ANNEX 3: CVCA RESULTS - AGRO PRACTICES PROGRAM
 Temperature
The CVCA analysis showed that the impact of the high temperature is affecting the agricultural
season especially for vegetables in reducing the fruit-set with 60%, 33% of the sample monitored
a reduction in the production, but 7% mentioned the drought and wilt. The low temperature
showed the same negative impact as in the high temperature but with 12% of positive impact in
reducing the pests. While Frost is having the highest negative impact of vegetables with 79% of
full damage for the plants , reduction in the production with 10% and reduction fruit-set with 7%,
as shown in the figure below.
79%
80%
70%

65%

60%

60%
50%

40%

33%

30%
20%

7%

10%

12%

12%

10%

7%

0%

Reduce the Reduce the Drought Reduce the Reduce the Reduce the Frost Reduce the Reduce the
fruitset production and wilt production fruitset
pests
damage production fruitset
High temperature

Low temperature

Frost

Temperature impact
Figure 1: Temperature Impact on Vegetable crops.

The targeted farmers tried to adopt these changes in temperature through increasing the amount
of irrigation water for the crops (90% of the selected beneficiaries) and by planting resistant
varieties for the high temperature. They deal with low temperature through decreasing the amount
of irrigation water with green houses plantation with. However, the targeted farmers are dealing
with frost through burning tires around the land with and low tunnel plantation as shown in
percentages in figure 2.
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90%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

47%

41%
26%

32%

21%

18%

10%

Increase the
irrigation

resistant Decrease the Green houses Cultivate Burning tires Low tunnles Windbreaks
varieties
irrigation & heating resistant around the
water
system
varieties
land

High temperature

Low temperature

Frost

Deal with
Figure2: How to deal with Temperature component.

 Rainfall
The CVCA analysis showed that the impact of the rain-fall amount is affecting the agricultural
season especially for vegetables production with 91%, while 9% of the sample monitored a soil
erosion. The rain-fall distribution has the same positive impact as in the high amount of rain in
productivity with 65%, though 35% of the sample monitored land moisture. The intensity of rain
has the highest negative impact on vegetables with 97% of soil erosion and reduction in the
production with 3%.
The targeted farmers tried to adopt these changes in rainfall through increasing the water harvest
techniques with 90%, by planting suitable varieties with 5%. And by reduce the cultivated areas
with 5%, as shown in figure 6 below.
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

97%

91%

90%

65%
35%
9%

5%

3%

Direct Soil erosion Direct
Keep the Soil erosion Decrease the Water
impact on
impact on
land
production harvest
the
the
moisture
production
production
Amount of rain

Distribution of rain

5%

Suitable
varieties

Reduce the
cultivated
areas

Intensity of rain

Rain Impact

Deal with

Figure 3: Rainfall Impact on Vegetable crops & How to deal with .
 Humidity

The analysis showed that the high priority impact for the farmers is high humidity with 70%, but
the same negative impact is affecting the agricultural season especially for vegetables by
increasing the diseases with 71% and increase the pests with 18%, while 11% of the sample
monitored a reduction in the production.
The targeted farmers tried to adopt these changes in humidity through disease control with 58%,
while 26% of the sample adapt these changes by decreases the amount of irrigation water by
irrigating the vegetables as shown in figure 7 below.

80%

71%
58%

60%
40%

18%

20%

26%
16%

11%

0%
Increase the
Diseases

Increase the Pests

Decrease the
production

Disease control

Humidity Impact

Decrease the
amount of
irrigation water

Irrigation

Deal with

Figure 4: Humidity Impact on Vegetable crops & How to deal with .
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 Wind

The results showed that the wind speed impact is affecting the agricultural season especially in
flowers falling and fruit-set reduction with 68%, while the rest of the sample monitored a wind
damage of vegetables and green houses. The wind direction is having the same negative impact
on vegetables in flowers falling and fruit-set reduction. 17% of the sample monitored a soil drought
and reduction in the production with 11% .
The targeted farmers tried to adopt these climate indicators by using the wind breaks in order to
avoid and reduce the percentage of damages as shown in figure 8.
100%
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

72%

68%

23%

17%

9%

Fall of the
Wind damage Damage of the Fall of the
flowers,reduce
green house flowers,reduce
fruitset
fruitset
Wind speed

Soil drought

11%

Decrease the
production

Windbreaks

Wind direction
Wind Impact

Figure 5: wind Impact on Vegetable crops & How to deal with .
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Deal with

ANNEX 4: Case Study: Using Google Earth to Optimize Water harvesting for Agriculture
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ANNEX 5: CVCA results of the olives intervention

 Temperature
The CVCA analysis showed that the impact of the high temperature is affecting the agricultural
season especially for olive groves in drought and wilt with 40 beneficiaries, 19 of the sample
monitored a fruits and flower falling, while 8 of the targeted sample mentioned a reduction in the
production. The low temperature showed a positive impact in reducing the pests & diseases, but
at the same time it showed a negative impact on growth stages by 9%. While Frost is having the
highest negative impact on olive tree by 24% decreasing the production and slowing the growth,
in addition to frost damage by 9%. However, it should be mentioned that the Frost showed the
same positive impact as in the low temperature in reducing the pests by 12% as shown in figure
1 below.
40
24

High Temperature

13

12

9

9

Low Temperature

frost damage

decrease the pests

decrease the
production,slow growth

no affect

slow growth

2

decrease the diseases and
pests

decrease the production

fall the fruits and flowers

8

Drought and wilt

No. of Beneficiaries

19

Frost

Figure 1: Temperature Impact on olive groves.

The targeted farmers tried to adopt these changes in temperature through supplementary
irrigation for the olive tree with 84% , and by trying to reduce the evaporation by adding the
white soil and stones with 12%, and by tillage the land with 3% .While dealing with the low
temperature by adding the organic fertilizers with 29%. However, dealing with frost through
same technique as in the low temperature through adding the organic fertilizers with 19%,
13% of the monitored sample add small amount of water as shown in figure 2.

141

84%

90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

29%
12%

19%

13%

3%

supplementary
reduce
tillage the land Add organic
irrigation evaporation by
fertelizers
white
soil,stones ..
high temperature

Add organic
fertelizers

low
temperature

add small
amount of
water

Frost

Figure 2: How to deal with Temperature component.

 Rainfall
The analysis showed that the impact of the rain-fall amount is affecting the agricultural
season especially for olive tree production (70% of the targeted sample), 23 % of the
sample monitored a tree growth , The distribution of rain has the same positive impact as
in the high amount of rain in the production but with 64%, 16% of the monitored sample
keeps the land moisture and 16% of the sample monitored the tree growth . While the
intensity of rain has the highest negative impact on olive tree with 71% of soil erosion,
14% of the sample monitored rain damage, and 8% of the sample monitored fall the fruits
& flowers as shown in figure 3 below
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80%
70%
60%
50%
40%
30%
20%
10%
0%

70%

71%

64%

23%

16%

16%

Direct
Tree Amount the Keep the
impact on growth production land
the
moisture
production
Amount of rain

14%

8%

Tree Soil erosion Rain
growth
damage

Distribution of rain

Fall the
fruits and
flowers

Intensity of rain

Figure 3: Rainfall Impact on olive groves .

The targeted farmers tried to adopt these changes in rainfall through increasing the water
harvest techniques and adding the organic fertilizers, and through good tillage and pruning as
shown in figure 4 below.

93%

100%

94%

91%

80%
60%
40%

9%

5%

20%

6%

0%
Water harvest

Add organic
fertelizers

Amount of rain

Water harvest

Good tillage &
pruning

Distribution of rain

Water harvest

Good tillage &
pruning

Intensity of rain

Figure 4: How to deal with Rainfall component
 Humidity

The analysis showed that the high priority impact for the farmers is the high humidity with 77%,
but the high and low humidity have the same negative impacts on olive tree through increasing
the diseases and increasing the pests and decreasing the production.
The targeted farmers tried to adopt these changes in humidity through disease and pests
control and through the good agriculture practice as shown in figure 5 below.
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87%

77%

90%
80%
70%
60%
50%
40%
30%
20%
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Low humidity
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Impact

Pests control

11%

Disease Control

Increase the pests
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5%
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Deal with

Figure 5: Humidity Impact on olive groves & How to deal with
 Wind

The CVCA analysis showed that the impact of the wind speed is affecting the agricultural season
especially for olive tree in flowers falling and reducing the fruit-set with 60%, 36% of the sample
monitored a wind damage. While wind direction has the same negative impact on olive tree with
73% of flowers falling and reducing the fruit-set, however 27% of the sample monitored a drought
& wilting as shown in figure 6 below.

73%

80%
70%
60%

60%

50%
40%
30%

36%
27%

20%
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Fall of the flowers,reduce
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144

Figure 6: wind Impact on olive groves

The targeted farmers tried to adopt these climate indicator through wind breaks and by pruning
as shown in figure 7 below.

90%
80%
70%
60%
50%
40%
30%
20%
10%
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90%

83%

17%

Windbreaks

10%

Pruning

Windbreaks

Wind speed

Pruning
Wind direction

Figure 7: How to deal with wind component
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