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Abstract
More than 90% of Jordan is arid, with only 5% of total cultivated area, while the total area of the
country is about 89.296 km2.Rainfall with the rangeland areas is low, erratic with variable distribution and
intensity. Most rainfall is lost by evaporating or as runoff without benefits due to unfavorable rainfall
characteristics, soil surface conditions and thin vegetation cover. Deterioration of rangelands is as a result to
drought periods frequency and overgrazing activity that may accelerate the desertification process .There for
water harvesting is considered an important option for improving the management of rainwater and
vegetation cover in arid and semi-arid regions.
The main problems that facing agriculture development in dry areas are soil erosion , land cover
degradation, risk of production sustainability and decreasing land productivity that negatively affect the
demographic distribution (farmers migration to cities) and enhancing poverty. . Most farmers are working as
animal owners in agro-pastoral system looking for water availability and rangelands rehabilitation to meet
their animals' needs and improve their livelihoods.
Two sites were selected in Jordanian Badia (Mohareb and Sabha ) with mean annual rainfall not
more than 200 mm .As apart of project (Watershed Management In Dry Areas),contour ridges were
downloaded and planted by Atriplex with participation of local communities .In addition to that numerous of
cisterns (50 m3 capacity-each) were constructed and rehabilitated for rainwater harvesting .Farmers’ priority
is water collection for drinking ,domestic uses and watering animals that improve the livestock production
revenue and livelihood of households living there.
The contour ridges spacing lays between 8-10 m and slope ranging between 8-12% (recommended
by previous researches) that may doubled the soil moisture content in relating to control .Soil moisture
content ,rainfall data and seedlings lengths were measured and collected .Field days and training workshops
were held for farmers as technology transfer activity to meet the main goal of the project . However the
correlation between the moisture content and biophysical yield wasn’t achieved yet because it was the first
growing season without significant yield, so it was as a demonstration to encourage the local farmers to adopt
the water harvesting techniques and to participate effectively in implementing of project’s activities.
Keywords: Water harvesting , Contour ridges, watershed management ,runoff, , soil erosion, soil moisture .
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Rationale (Problem to be solved)
The pre-eminent problem facing agricultural development in Jordan is water
scarcity, which arises from an unfavorable spatial and temporal rainfall distribution in
the country and depletion of its groundwater resources. There is a risk that current
agricultural practices become unsustainable because of accelerated erosion, decreased
soil fertility and loss of biodiversity. Due to undefined property rights the long-term
investments in the land are almost non-existent, and community cohesion and
collective action have been weakened. There is no simple solution to these problems
but the systematic analysis of factors that hinder or promote sustainable resource use
are needed as inputs for decision-makers to design land management strategies.
Linkages between the actual demand for animal products and the organized production
process along the supply chain are often weak. Supply chain analysis allows
clarification of information and identification of knowledge gaps that are determinant
for sustainable production of high-value products; it is an integrated approach to
address resource management options that contributes to enhance the strategies for the
rainfed agriculture sub-sector (www.moa.gov.jo).
This report describes the main activities that have been carried out during the
last months (July 2003 – June 2005), in particular, sites selection, survey works,
downloading contour lines, contour ridges implementation, rehabilitation of collecting
wells, soil sampling and analysis (physical and chemical properties, GPS records,
rainfall data collection, soil moisture content, plant growth rate measurements and
replanting seedlings.
The team held several meetings with the local community to spread knowledge
of the effects of introducing a new, reliable, but limited, source of water on the output
and incomes of local households and farming systems. The National Center for
Agricultural Research and Technology Transfer (NCARTT) has a research program
integrated with watershed management that was designed with the local community
and institutions in a participatory approach.
Objective
To assess the technical and socioeconomic benefits of water-harvesting and
income generating interventions in low rainfall areas. To assess the role of property
rights and collective action, markets and social capital in the adoption of improved
water-harvesting and range management techniques. To assess the dairy-products and
wool supply chain in marginal areas.
The specific objectives are :
• Increase the land productivity by improving the soil moisture conditions.
• Transfer the water harvesting technology to be adopted by local farmers
throughout the demonstrations.
• Increase rainfall-water use efficiency through farm scale water harvesting and
soil management .
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•

To collect rainfall water by cisterns or reservoirs for drinking water ,animal
watering ,supplementary irrigation and other domestic uses.
Introduce easy and economic water harvesting techniques for arid areas
receiving annual precipitation <200mm to make it productive.
Develop means to effectively utilize runoff water for various agricultural
practices.
Improve natural plant cover and introduce economic crops suitable for local
environment.
Optimization of water use.

•
•
•
•

Data Gathering and Analysis
Soil samples were taken for full analysis (chemical and physical parameters) in
addition to soil moisture content for different dates illustrated in Table (1).

Soil sampling outside the contour

Soil sampling inside the contour

-

Climatic data has been collected: rainfall data (Table 2 and 3) and soil
moisture content (Table 4).Long time rainfall data (Table 5).

-

GPS readings were taken to identify the geographical location of the study
area on the maps using GIS and RS Technology (Table 6).

Table 6 Mohareb Location – readings taken by GPS

Point
1
2
3
4
5

X Coordinate
(JTM)
424182
424182
424343
424287
424322

Y Coordinate (JTM)
507181
506956
506872
507106
507095

Altitude (meter)
879
884
881
867
866
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- Random sample for 20 seedling sample was taken to measure the
length of these seedlings where it was (33.9cm). This should be followed by
another measurement during the growth season.

Measuring seedlings’ length

Results and Utilization
The main target underlying this sub-project is to enhance land productivity in
dry areas where water is the most limited resource for agriculture and domestic utilities.
Researches have shown that opportunities exist in various agro-ecologies to
maximize water use efficiency within a package of integrated management practices.
This activity is based on community participation in research and development
testing and adopting improved water management options on the farm level.
The dry areas are characterized by low and highly variable rainfall which usually
inadequate for economic crop production. Also, rainfall distribution is highly erratic
both within and between the rainy seasons, most of it comes sporadic, intense and
unpredictable storms, usually on crusting soils with low infiltration rates, resulting in
surface runoff and uncontrolled rill and gully water flow.
Most of the rainwater is lost either directly by evaporation from soil surface or
by runoff where it eventually evaporates if not intercepted or collected, in addition to
land degradation by soil erosion (water, wind).
Water harvesting technology provides opportunity for making water more
available to the plants in drier environments.
Through controlled concentration of runoff into target areas, water harvesting
increases water availability to plants controls soil erosion, reduces the impact of
drought and increase rainwater productivity.
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Main activities carried out are:
- Site selection: two sites were selected, one in Mohareb and the other in Mafraq
Governorate / Sabha Station.
- Downloading contour lines for the two sites for an area estimated to 10 hectares
using survey instruments (Level Instrument).

Downloading Contour Lines

Implementing contour ridges for the same area mentioned above with contour
interval ranging between 8-10m.

Implementing Contour Ridges
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- Planting range plants (Atriplex) with spacing 2m between plants (4000 seedlings).

Planting Atriplex

- Construct and rehabilitate 5 collecting wells used for animal watering and
domestic uses in addition to supplementary irrigation purposes. New 4 cisterns
were constructed at Mohareb site ,which is important for the local community as
the first priority .

Maintaining collecting wells
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- Replanting the two sites after one month of planting date, where about 25% of
plants were due to drought periods and frost effects.

Replanting the sites

- The two sites were supplementary irrigated.

Supplementary Irrigation

- A training field day was held for local community (10-15 persons) to explain the
methodology of implementing WH techniques on farm level.
At the beginning of March 2005, and as a result of public awareness that carried
out by the project through field days held for stakeholders and farmers, project’s
activities were expanded to the neighboring farmers and communities. The project is
highly appreciated by the farmers as it contributes in solving their problems especially
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Soil Moisture

water scarcity, developing their lands and improving the productivity which finally
affects positively the livelihood and life level of farmers.
The following figure shows the collected soil moisture in the contour ridges and
out during the rainy season (2004-2005),however the correlation between the moisture
content and biophysical yield wasn’t achieved yet because it was the first growing
season without significant yield ,so it was as a demonstration to encourage the local
farmers to adopt the water harvesting techniques and to participate effectively in
implementing of project’s activities .The useful minutes and comments raised by Mr
Ahktar will be taken into consideration in the next season .
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Soil Moisture Content (Pw%) Under Different Water Harvesting Techniques

Conclusions and Impact
-

-

Techniques for providing sustainable supplies of water from rainfall runoff for
economic production of rangeland and methodologies for designing and
implementing such techniques at the field and watershed levels.
Increasing rainwater efficiency by using water harvesting techniques which were
implemented in two sites which are contour ridges and collecting wells.
Farmer’s adoption of water harvesting techniques to improve land productivity
that leads to increase in the fodder production.
Developing knowledge and experience of technical staff through information
exchange among experts and researches of project’s partners.
Farmers’ adoption of new successful experience presented at other farms.
Conserving natural resources, combat desertification and improving land cover.
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-

-

Analysis of potential economic and institutional constraints and recommended
policy measures to support the integration of water harvesting in agricultural
systems.
Jordan suffers from scarcity of water, so it is a national task for all to adopt any
suitable water harvesting technique to collect water for survive .
- Improving livelihood of poor people in rangelands through providing the means
for more sustainable farming system will help to reduce their out migration.

Experience with water harvesting technologies has indicated that collecting rainwater
in dry areas with low and erratic rainfall can lead to sustainable production
systems.
Providing employment opportunities for the local community by adoption of
sustainable agricultural systems.
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ﺩﻭﺭ ﺍﳊﺼﺎﺩ ﺍﳌﺎﺋﻲ ﰲ ﺗﺄﻫﻴﻞ ﺍﻷﺭﺍﺿﻲ ﺍﻟﺮﻋﻮﻳﺔ ﰲ ﺍﳌﻨﺎﻃﻖ ﺍﳉﺎﻓﺔ ﰲ ﺍﻷﺭﺩﻥ
ﻋـﺎﺩﻝ ﺍﻟﺸـﻮﺑﻜـﻲ
ﺍﳌﺮﻛﺰ ﺍﻟﻮﻃﲏ ﻟﻠﺒﺤﻮﺙ ﺍﻟﺰﺭﺍﻋﻴﺔ ﻭﻧﻘـﻞ ﺍﻟﺘﻜﻨﻮﻟﻮﺟﻲ  -ﻋﻤـﺎﻥ  -ﺍﻷﺭﺩﻥ

ﺗﺼﻨﻒ ﺃﻛﺜﺮ ﻣﻦ  %90ﻣﻦ ﻣﺴﺎﺣﺔ ﺍﳌﻤﻠﻜﺔ ﻛﻤﻨﺎﻃﻖ ﺟﺎﻓﺔ ﻭ %5ﻓﻘﻂ ﺃﺭﺍﺿﻲ ﺯﺭﺍﻋﻴﺔ ,ﺣﻴـﺚ ﺗﻘـﺪﺭ
ﺍﳌﺴﺎﺣﺔ ﺍﻟﻜﻠﻴﺔ ﻟﻠﻤﻤﻠﻜﺔ  89,296ﻛﻢ ﻣﺮﺑﻊ.ﻭﺗﺘﺼﻒ ﺍﻷﻣﻄﺎﺭ ﰲ ﺍﳌﻨﺎﻃﻖ ﺍﻟﺮﻋﻮﻳﺔ ﺑﺎﻟﻨﺪﺭﺓ ﻭﺍﻟﺘﺬﺑﺬﺏ ﻭﺳﻮﺀ ﺍﻟﺘﻮﺯﻳـﻊ
ﻭﺍﻟﺸﺪﺓ.ﻭﻋﻠﻴﻪ ﻓﺎﻥ ﻣﻌﻈﻢ ﺍﻷﻣﻄﺎﺭ ﺍﳍﺎﻃﻠﺔ ﻋﻠﻰ ﻫﺬﻩ ﺍﳌﻨﺎﻃﻖ ﺗﻔﻘﺪ ﺑﻌﻤﻠﻴﺔ ﺍﻟﺘﺒﺨﺮ ﺃﻭ ﻋﻠﻰ ﺷﻜﻞ ﻓﻴﺎ ﺿﺎﻧﺎﺕ ﻭﺟﺮﻳـﺎﻥ
ﺳﻄﺤﻲ ﺩﻭﻥ ﻓﺎﺋﺪﺓ ﺑﺴﺒﺐ ﻣﻮﺍﺻﻔﺎﺕ ﺳﻄﺢ ﺍﻟﺘﺮﺑﺔ ﻗﻠﻴﻞ ﺍﻟﻨﻔﺎﺫﻳﺔ ﻭﺿﻌﻒ ﺍﻟﻐﻄﺎﺀ ﺍﻟﻨﺒﺎﰐ.ﺇﻥ ﺗﺪﻫﻮﺭ ﺍﳌﻨﺎﻃﻖ ﺍﻟﺮﻋﻮﻳـﺔ
ﻳﻌﻮﺩ ﺇﱄ ﺗﻮﺍﱄ ﻣﻮﺍﺳﻢ ﺍﳉﻔﺎﻑ ﺍﳌﺘﻌﺎﻗﺒﺔ ﻭﻧﺸﺎﻁ ﺍﻟﺮﻋﻲ ﺍﳉﺎﺋﺮ ﳑﺎ ﻳﺆﺩﻱ ﺇﱄ ﺗﺴﺎﺭﻉ ﻋﻤﻠﻴﺔ ﺍﻟﺘﺼﺤﺮ.ﳍﺬﺍ ﻳﻌﺘﱪ ﺗﻄﺒﻴـﻖ
ﺗﻘﻨﺎﺕ ﺍﳊﺼﺎﺩ ﺍﳌﺎﺋﻲ ﺧﻴﺎﺭﺍ ﻣﻼﺋﻤﺎ ﻭﺿﺮﻭﺭﻳﺎ ﻹﺩﺍﺭﺓ ﻣﻴﺎﻩ ﺍﻷﻣﻄﺎﺭ ﻭﺗﻨﻤﻴﺔ ﺍﻟﻐﻄﺎﺀ ﺍﻟﻨﺒﺎﰐ ﰲ ﺍﳌﻨﺎﻃﻖ ﺍﳉﺎﻓﺔ ﻭﺷﺒﻪ ﺍﳉﺎﻓﺔ.
ﻭﻣﻦ ﺃﻫﻢ ﺍﳌﺸﺎﻛﻞ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻟﱵ ﺗﻮﺍﺟﻪ ﺍﻟﺘﻄﻮﺭ ﺍﻟﺰﺭﺍﻋﻲ ﰲ ﺍﻷﺭﺍﺿﻲ ﺍﳉﺎﻓﺔ ﻫﻲ  :ﺍﳒﺮﺍﻑ ﺍﻟﺘﺮﺑـﺔ ,ﺗـﺪﻫﻮﺭ
ﺍﻟﻐﻄﺎﺀ ﺍﻟﻨﺒﺎﰐ,ﳐﺎﻃﺮ ﻋﺪﻡ ﺍﺳﺘﺪﺍﻣﺔ ﺍﻹﻧﺘﺎﺝ ﺍﻟﺰﺭﺍﻋﻲ ﻭﺗﺪﱐ ﺇﻧﺘﺎﺟﻴﺔ ﺍﻷﺭﺍﺿﻲ ﳑﺎ ﻳﺆﺛﺮ ﺳﻠﺒﺎ ﻋﻠـﻰ ﺍﻟﺘﻮﺯﻳـﻊ ﺍﻟـﺴﻜﺎﱐ
ﻭﺗﺸﺠﻴﻊ ﺍﳍﺠﺮﺓ ﺇﱄ ﺍﳌﺪﻥ ﻭﺯﻳﺎﺩﺓ ﻟﻔﻘﺮ.ﻭﻳﻌﻤﻞ ﻣﻌﻈﻢ ﺃﻓﺮﺍﺩ ﺍﺘﻤﻊ ﺍﶈﻠﻲ ﰲ ﺗﺮﺑﻴﺔ ﺍﳌﺎﺷﻴﺔ ﰲ ﻧﻈﺎﻡ ﺯﺭﺍﻋـﻲ ﺭﻋـﻮﻱ
ﻳﺘﻄﻠﻌﻮﻥ ﺇﱄ ﺗﻮﻓﺮ ﺍﳌﻴﺎﻩ ﻭﺇﻋﺎﺩﺓ ﺗﺄﻫﻴﻞ ﺍﳌﺮﺍﻋﻲ ﻟﺘﻠﺒﻴﺔ ﺍﻻﺣﺘﻴﺎﺟﺎﺕ ﺍﻟﻌﻠﻔﻴﺔ ﻭﲢﺴﲔ ﻣﺴﺘﻮﻯ ﺍﻟﺪﺧﻞ ﻟﺪﻯ ﺍﻷﺳﺮ.
ﻣﻦ ﺧﻼﻝ ﺍﻟﺪﺭﺍﺳﺔ ﰎ ﺍﺧﺘﻴﺎﺭ ﻣﻮﻗﻌﲔ ﰲ ﺍﻟﺒﺎﺩﻳﺔ ﺍﻷﺭﺩﻧﻴﺔ ) ﻣﻨﻄﻘﺔ ﳏﺎﺭﺏ ﻭ ﺻﺒﺤﺎ( ﺣﻴﺚ ﻻ ﻳﺰﻳﺪ ﺍﳌﻌـﺪﻝ
ﺍﳌﻄﺮﻱ ﺍﻟﺴﻨﻮﻱ ﻋﻦ  200ﻣﻠﻢ.ﻭﻛﺠﺰﺀ ﻣﻦ ﻧﺸﺎﻃﺎﺕ ﻣﺸﺮﻭﻉ ﺇﺩﺍﺭﺓ ﺍﳌﺴﺎﻗﻂ ﺍﳌﺎﺋﻴﺔ ﰲ ﺍﳌﻨﺎﻃﻖ ﺍﳉﺎﻓﺔ ﻓﻘﺪ ﰎ ﺗﱰﻳـﻞ
ﺍﳋﻄﻮﻁ ﺍﻟﻜﻨﺘﻮﺭﻳﺔ ﻭﺯﺭﺍﻋﺘﻬﺎ ﺑﻨﺒﺎﺕ ﺍﻟﻘﻄﻒ ﲟﺸﺎﺭﻛﺔ ﺍﺘﻤﻌﺎﺕ ﺍﶈﻠﻴﺔ ,ﺑﺎﻹﺿﺎﻓﺔ ﺇﱄ ﺣﻔﺮ ﻭﺇﻋﺎﺩﺓ ﺗﺄﻫﻴﻞ ﻋـﺪﺩ ﻣـﻦ
ﺍﻵﺑﺎﺭ ﺍﻟﺘﺠﻤﻴﻌﻴﺔ ﻋﻠﻰ ﻣﺴﺘﻮﻯ ﺍﳌﺰﺭﻋﺔ ﺑﺴﻌﺔ ﲣﺰﻳﻨﻴﺔ  50ﻡ . 3ﺇﻥ ﺃﻭﻟﻮﻳﺔ ﺍﺳﺘﻌﻤﺎﻻﺕ ﺍﳌﻴﺎﻩ ﺍﶈـﺼﻮﺩﺓ ﻫـﻲ ﻟﻐﺎﻳـﺎﺕ
ﺍﻻﺳﺘﻬﻼﻙ ﺍﳌﱰﱄ ﻭﺍﻟﺸﺮﺏ ﻭﺳﻘﺎﻳﺔ ﺍﳊﻴﻮﺍﻧﺎﺕ ﻟﺘﺤﺴﲔ ﺍﻟﻌﺎﺋﺪ ﻣﻦ ﺇﻧﺘﺎﺝ ﺍﻟﺜﺮﻭﺓ ﺍﳊﻴﻮﺍﻧﻴﺔ ﳑﺎ ﻳـﻨﻌﻜﺲ ﺍﳚﺎﺑﻴـﺎ ﻋﻠـﻰ
ﺍﳌﺴﺘﻮﻯ ﺍﳌﻌﻴﺸﻲ ﻟﺴﻜﺎﻥ ﺍﳌﻨﻄﻘﺔ.
ﻭﺗﺘﺮﺍﻭﺡ ﺍﳌﺴﺎﻓﺔ ﺍﳌﻼﺋﻤﺔ ﺑﲔ ﺍﳋﻄﻮﻁ ﺍﻟﻜﻨﺘﻮﺭﻳﺔ ﻣﻦ  8ﺇﱄ 10ﻡ ﻭﻣﻴﻞ  %12-8ﻛﻤﺎ ﺃﻭﺻﺖ ﺍﻟﺪﺭﺍﺳﺎﺕ
ﺍﻟﺴﺎﺑﻘﺔ ﳑﺎ ﻗﺪ ﻳﻀﺎﻋﻒ ﺍﶈﺘﻮﻯ ﺍﻟﺮﻃﻮﰊ ﻟﻠﺘﺮﺑﺔ ﺑﺎﳌﻘﺎﺭﻧﺔ ﻣﻊ ﺍﻟﺸﺎﻫﺪ  .ﰎ ﲨﻊ ﺍﻟﺒﻴﺎﻧﺎﺕ ﺍﳌﺘﻌﻠﻘﺔ ﺑﺮﻃﻮﺑﺔ ﺍﻟﺘﺮﺑﺔ ﻭﻛﻤﻴﺎﺕ
ﺍﻷﻣﻄﺎﺭ ﻭﺃﻃﻮﺍﻝ ﺍﻟﻨﺒﺎﺗﺎﺕ ,ﻛﻤﺎ ﰎ ﻋﻘﺪ ﺃﻳﺎﻡ ﺣﻘﻠﻴﺔ ﻭﻭﺭﺷﺎﺕ ﻋﻤﻞ ﺗﺪﺭﻳﺒﻴﺔ ﻟﻠﻤﺰﺍﺭﻋﲔ ﻛﻨﺸﺎﻁ ﻧﻘـﻞ ﺗﻜﻨﻮﻟﻮﻟﻮﺟﻴـﺎ
ﻭﲢﻘﻴﻖ ﺃﻫﺪﺍﻑ ﺍﻟﺪﺭﺍﺳﺔ .ﱂ ﻳﺘﻢ ﺇﺟﺮﺍﺀ ﺭﺑﻂ ﺍﻟﻌﻼﻗﺔ ﺑﲔ ﺍﶈﺘﻮﻯ ﺍﻟﺮﻃﻮﰊ ﻭﺍﻹﻧﺘﺎﺝ ﺣﱴ ﺍﻵﻥ ﺣﻴﺚ ﺃﻥ ﻫﺬﺍ ﺍﳌﻮﺳـﻢ
ﻫﻮ ﺍﻷﻭﻝ ﺑﺪﻭﻥ ﺇﻧﺘﺎﺝ ﻣﻌﻨﻮﻱ,ﻟﺬﺍ ﺗﻌﺘﱪ ﺍﻟﺪﺭﺍﺳﺔ ﻛﻤﺸﺎﻫﺪﺓ ﻟﺘﺸﺠﻴﻊ ﺍﳌﺰﺍﺭﻋﲔ ﻋﻠﻰ ﺗﺒﲏ ﺗﻘﻨـﺎﺕ ﺍﳊـﺼﺎﺩ ﺍﳌـﺎﺋﻲ
ﻭﺍﳌﺸﺎﺭﻛﺔ ﺍﻟﻔﺎﻋﻠﺔ ﰲ ﺗﻨﻔﻴﺬ ﻧﺸﺎﻃﺎﺕ ﺍﳌﺸﺮﻭﻉ.

