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PROJECT/ PROGRAMMEBACKGROUND AND  CONTEXT 

Provide brief information on the problem the proposed project/ programme is aiming to solve. 
Outline relevant climate change scenarios according to best available scientific information. 
Outline the economic social, development and environmental context in which the project/ 
programme would operate. 

Brief I nformation on the Problem the Proposed Project/  Programme is Aiming to 
Solve  

Jordan is one of the top five driest countries in the world with demand exceeding available 
water resources. Access to a safe water supply is an essential requirement for all sectors; 
however, some sectors have excessive claims on the available water resources. Jordan, with a 
total area of about 88 780 km², lies to the east of the Jordan River and is divided into twelve 
administrative governorates: Amman, Zarqa, Irbid, Mafraq, Ajloun, Balqa, Madaba, Karak, 
Tafileh, Maôan and Aqaba. It is bordered to the northby the Syrian Arab Republic, to the 
northeast by Iraq, to the southeast and south by Saudi Arabia, to the far southwest by the Gulf 
of Aqaba (northern shore of the Red Sea) and to the west by Israel and the West Bank. 

The country can be divided into four physiographic regions: 

¶ The Jordan Rift Valley (JRV) along the western border of the country, with a total area of 
around 5 000 km2, starts at Lake Tiberias in the north (212 m below sea level) and 
continues south through the Jordan Valley into the Dead Sea on the IsraeliïJordanian 
border (417 m below sea level). From the Dead Sea southwards, the Rift is occupied by 
the Wadi Araba, then the Gulf of Aqaba, and then the Red Sea. 

¶ The Highlands to the east of JRV, with a total area of around 5 000 km², run from north to 
south. They consist of ranges of mountains and plains at an altitude between 600 and 1 
600 m above sea level and numerous side wadis sloping towards the JRV. 

¶ The plains, with a total area of around 10 000 km², extend from north to south along the 
western borders of the Al-Badiah desert region. 

¶ Al-Badia desert region in the east, with a total area of around 69 000 km², is an extension 
of the Arabian Desert. 

 

 
FIGURE 1: JORDAN GEOGRAPHICAL MAP 
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The land suitable for cultivation is around 886 400 ha, or around 10 percent of the total area of 
the country. In 2005, the total cultivated area was estimated at 270 000 ha, of which 184 000 
ha consisted of annual crops and 86 000 ha of permanent crops. However, occasionally half of 
the rainfed land is left fallow in a year due to fluctuating and unevenly distributed annual rainfall. 
For instance, the harvested annual crops area was 168 435 ha in 2003 and 76 266 ha in 2004. 
Moreover, it is estimated that between 1975 and 2000 around 88 400 ha of good rainfed land 
was lost due to urban expansion. Data for the last three decades show an increase in irrigated 
land and in land planted with permanent crops, mainly in rainfed land of the Highlands (DIC, 
2004;MOA, 2005; DPI, 2005). 

The climate of Jordan is semitropical in the JRV, Mediterranean in the Highlands and with 
continental influence in the eastern desert and plains region. Winter is the rainy season and is 
warm in the JRV, moderate to cool in the Highlands and extremely cold and dry in the desert 
land, whereas the summer is hot in the JRV, moderate in the Highlands and hot in the plains 
and the desert. 

Groundwater abstraction takes place at more than twice its recharge rate. Annual per capita 
water availability has declined from 3,600 m3/year in 1946 to less than 145m3/year today. The 
population has recently grown from about 5.87 million in 2008 to almost more that10 million in 
FY 2014 with a projected water demand of about 1,673 MCM in 2020. Irrigation water demand 
was 71% in 2007 with a 64% of the total supply.  Capping irrigation demand is necessary to 
satisfy municipal, industrial and tourism water demands. (National Water Strategy -Water for All 
2008-2022). 

Jordan water is derived from surface and underground sources. Developed surface water in 
Jordan is estimated at 295 MCM in 2007 at approximately 37 percent of Jordanôs total water 
supply. The contribution of the groundwater is estimated at 54 percent of the water supply. 
Other water sources include treated wastewater which is used for irrigation in addition to 
desalinated water from some springs (Royal Commission on Water 2009). The Kingdom has 
been facing a chronic imbalance in the water resources equation and according to the national 
water strategy, irrigated agriculture covered around 33 percent of the cultivated area in 2010. 

Rainfall varies considerably with location, mainly due to the countryôs topography.It usually 
occurs between October and May. Annual rainfall ranges between 50 mm in the eastern and 
southern desert regions to 650 mm in the northern Highlands. Over91 percent of the country 
receives less than 200 mm of rainfall per year. On average, Jordan receives about 8,500 million 
cubic meters (MCM) of rainfall per year.  Over 90% of this water evaporates leaving 505 MCM 
that is used as surface water and another 275 MCM that recharges ground water aquifers.  
Reuse of treated wastewater provides about 70 MCM per year. 

The largest source of external surface water is the Yarmouk River, which enters from the 
Syrian Arab Republic after first forming the border with it. It then joins the Jordan River coming 
from Israel, taking its name. The natural annual flow of the Yarmouk River is estimated at about 
400 million m3, of which about 100 million m3 are withdrawn by Israel. However, the total 
actual flow is much lower at present as a result of the drought and the upstream Syrian 
development works of the 1980s. The Yarmouk River is the main source of water for the King 
Abdullah Canal (KAC) and is thus considered to be the backbone of development in the Jordan 
Valley. A main tributary of the Jordan River, controlled by the King Talal Dam and also feeding 
the KAC, is the Zarqa River. Jordanôs surface water flow is supplemented by smaller rivers 
known as side wadis. Most of these side wadis originate in the Jordanian highlands and flow 
westward, toward the Jordan Valley. There are nine perennial side wadis that contribute to the 
catchment. This has been heavily requested by the Southern Jordan Valley farmers in 
Ghourfifa, Mazraô and Hadeetha.  

Adaptation to Climate Change in the Jordan Valley  

The limited fresh water resources in Jordan are used in municipal, tourist, industry, and 
agriculture sectors. Increasing demand in domestic water use, tourism and intensification in 
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agriculture requires more water in the future. Agriculture consumes about 67% of the available 
water resources while 30% is for domestic use. In order to protect the groundwater aquifers, 
new water resources, such as but not limited to treated wastewater, must be explored that will 
augment the available water supplies.  

Outline of relevant climate change scenarios according to best available scientific 
information  

Climate Change Scenarios  

Because of the huge imbalance in the population-water resources equation, the treated 
wastewater effluent is added to the water stock for use in irrigated agriculture. It will constitute a 
substantial percentage of the irrigation water in future years. The National Environmental and 
Economic Development Study (NEEDS) for Climate Change report (JUST 2010) stated that 
Jordan is a vulnerable country in terms of climate change impact. Climate change is expected 
to affect the quantity and quality of the countryôs water resources, it will also result in reduced 
agricultural productivity due to more erratic rainfall patterns, reduced freshwater resources and 
increased temperatures. Only 4% of the country's total area receives more than 300mm/year of 
rain (the highlands). Thatôs why Jordan is ranked among the ten driest countries in the world as 
on the basis of per capita water availability, the annual per capita water availability has declined 
from 3,600 m3 in 1946 to 145 m3 today. Demand for water exceeds Jordanôs available water 
resources. The population was expected to grow from about 5.87 million in 2008 to over 7.80 
million by the year 2022 with an average annual population growth of 2.9%, this in addition to 
the large influxes of refugees (Iraqis and Syrians in the last couple of years) have also 
contributed to a tripling of municipal wastewater generation that is available for reuse.  

As a result severe natural (driven by climate change and forced by the influx of Syrian and Iraqi 
refugees coupled with natural population growth) water shortages have forced the government 
to impose a rationing program, whereby domestic water supply is pumped only twice a week 
during summer months, consequently many people have limited access and intermittent supply 
of clean water and are not connected to the public network specially the remote poor 
communities in Jordan Valley and the Highlands. 

Under the Third National Communication (TNC) to UNFCC released November 2104, 
Adaptation strategies and measures suggested for the water sector are: 

¶ Rainwater harvesting 

¶ Wastewater treatment 

¶ Desalination 

¶ Increasing Efficiency of irrigation technologies 

¶ Grey water Reuse 

¶ Public awareness 

Where for the Agriculture Sector: Poor in rural areas in Jordan are expected to face the most 
severe consequences of climate change through disruption of livelihood options that depend on 
natural resources management. The expected impacts of climate change, particularly reduced 
agricultural productivity and water availability threatens livelihoods and keeps vulnerable people 
insecure. Poor families and households are the most vulnerable group to the impacts of climate 
change and deserve the priority the in design of appropriate adaptive measures. 

The major climate exposure risks associated with agriculture in Jordan were identified as: 1) 
Temperature increase, 2) Rainfall decrease 3) Droughts and 4) Shift in rainy season. The major 
sectors of high climate sensitivities were 1) cropping systems, 2) livestock production and 3) 
livelihood and food security. 
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The key adaptation measure to climate change is setting and implementing a sustainable 
agriculture policy. Adaptation measures vary horizontally according to the agricultural 
subsectors and their vulnerability to climate change. These measures vary vertically according 
to the different actors involved in the development and implementation of this policy. 

The Adaptation strategies to a changing climate include: 

¶ Agronomic and crop strategies that are intended to offset either partially or completely the 
loss of productivity caused by climate change through the application of defense tools with 
different temporal scales, e.g. short term adjustments and long term national level 
adaptation; and 

¶ Socio-economic strategies intended to meet the agricultural costs of climate change. 
Generally, the most important adaptation measures in agriculture are: modification of 
cropping pattern, modification of crop calendar including planting and harvesting dates, 
implementation of supplemental irrigation and water harvesting techniques, improve water 
use efficiency, use of different crops varieties and modification of policies and 
implementation of action plans. 

Most of the interventions recommended this proposed project come in line with the TNC in 
relation to supplementing irrigated and rainfed agriculture which can be cost-effective in farming 
systems, especially where irrigated agriculture is not feasible. For example, supplemental 
irrigation (the watering of rainfed crops with small amounts when rainfall fails to provide 
sufficient moisture) has proven to be a drought-proof strategy in most areas. 

Increase of water available for supplementary irrigation can be achieved through treated 
wastewater reuse, and on-farm rainwater harvesting and management system, i.e. small farm 
ponds for micro-irrigation using drip or sprinkler irrigation systems. Larger rainwater storage 
structures can also be constructed to provide supplementary irrigation water to a number of 
small farms or fields by using the micro-dams. 

Conservation agriculture, on the other hand is very efficient, leading to increased crop yield. In 
this adaptation measure, several techniques are used to enhance soil water storage. Water 
conservation is usually enhanced through mulching and crop residue retention through zero or 
minimum tillage, stubble mulch tillage, strip tillage and crop rotation. Conservation agriculture, 
however, requires extension programs such as training and provision of equipment. 

Economic Status  

Agriculture accounted for 2.9 percent of GDP in FY 2011 as per the TNC, compared with 6 
percent in 1992. In JRV around 350 000 people are the main beneficiaries of irrigated 
agriculture and women form an important component of the labour force.  

Permanent crops represent 56 percent of harvested irrigated area and 78 percent of the 
harvested rainfed area. They consist of citrus, bananas, olives and vineyards. The main annual 
crops are vegetables, potatoes and cereals (wheat and barley). Besides the climate (drought, 
fluctuating rainfall and hot winds)  while the main difficulties for rainfed agriculture are the 
fragmentation of farm holdings and the erosion of top soils in the steep slopes, while the 
constraints for irrigated agriculture are the limited available water resources, overexploitation of 
groundwater, wastewater used in irrigation, silting of dams, and agricultural production 
marketing problems. 

In spite of the low contribution of agriculture to GDP, both rainfed and irrigated agriculture are 
vital socioeconomic activities in the country. They are the source of fresh vegetables all year 
round, they play an important role in the national economy and they provide demographic 
stability in the rural communities and in the JRV region. The agricultural sector is subjected to 
strong competition from other sectors and receives few national or international investments in 
comparison with other economic activities. 
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On a socio-economic level, budgetary outlays for water shortage and health will need to 
increase.  Costs of doing business as usual will rise, affecting the competitiveness of Jordanôs 
economy.  The poor and lower classes are the first to feel the impact of water shortages and 
poor water quality.  These impacts are already being felt today and expected to worsen in the 
coming years. Jordan is in need for capacity development at systemic and institutional levels 
for establishing and operating economic tools and incentives for various stakeholders in climate 
change dimensions. (Jordan Valley Authority, JVA). 

Water is a primary commodity which directly impacts small farmers competitiveness and 
agribusiness processors throughout the country and which has a significant effect in the 
countryôs ability to realize sustainable and socially-shared economic growth. Furthermore, 
water is closely linked to food, energy and urban development. Yet, the collision of massive 
economic and demographic pressures coupled with climate and environmental forces are 
leading to a crisis like none before. The declining water supply in the country is in great part 
due to a lack of a clear and efficient regulatory system for water and lack of coordination on 
foundational factors for competitiveness of the agribusiness sector. Current arrangements to 
provide water to farmers are unsustainable because they are jockeyed with governance issues. 
Jordan is in a strong position to leverage its competitive advantages in agriculture, a strategic 
sector which contributed to 4.4% of GDP in 2011, while accounting for 15.3% of export 
earnings.  Jordan banks on a favorable climate, a geographical location at the heart of the 
Middle East, a skilled agricultural workforce, and good trading relations with a number of 
countries. The agricultural sector is the major source of food items especially fruits and 
vegetables but also an important source of hard currencies originated from exports.  

 
FIGURE 2: POVERTY IN JORDAN 

Reference  (http://fanack.com/countries/jordan/economy/regional-development/ ) 

Jordanôs economic challenges were made even more salient as the Arab Spring unfolded 
across the region. Job creation and economic inclusion are key priorities for Jordan todayð
these goals will be advanced by enhancing sectoral competitiveness, and fostering sustainable, 
private-sector led growth.   

http://fanack.com/countries/jordan/economy/regional-development/
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In the tense Arab Spring climate, appropriate solutions to water conservation, distribution and 
even commercialization could only be envisaged without the risk of social flare-up if a multi-
stakeholder approach is applied. Such an approach needs to focus on the inclusion of the 
relevant stakeholders in the policy-making process, in order for those stakeholders to 
collaborate to enhance the environment for agribusiness competitiveness, fairness in the 
distribution of water, and accountability through the establishment of clear actions on 
regulation, skills, financing, innovation, and infrastructure. (THE COMPETITIVE INDUSTRIES 
& INNOVATION PROGRAM) 

Environmental Status  

The production of food in semi-arid countries like Jordan is hardly possible without irrigation. 
The irrigated areas are located in the Jordan Valley (some 33,000 hectares), and in the Plateau 
(some 44,100 hectares).  About 8,000 more hectares of arable land in the Jordan Valley 
remains to be irrigated north of the Dead Sea, and some 2,000 hectares south of the Dead 
Sea. Some 400,000 hectares are fit for dry land farming, but it is practiced on half of this 
potential area because of the insecurity associated with erratic rainfall and other reasons. 
Irrigated agriculture, however, provides most of the agricultural production in the Kingdom and 
offers the higher percentage of agricultural and other jobs in support services.  

Treated Wastewater Reuse  

The Ministry of Water and Irrigation (MWI) adopted a National Water Strategy 2008-2022 that 
aims to increase the volume of recycled wastewater more than fourfold to 256 MCM/year by 
2022.   

Climate change induced impacts include (drought, fluctuating rainfall and hot winds) and 
amongst the main difficulties facing irrigated agriculture in the valley causing constraints for 
irrigated agriculture are the limited available water resources, overexploitation of groundwater, 
wastewater used in irrigation, silting of dams, the fragmentation of farm holdings and 
agricultural production marketing problems. There is a lack of sewage water networks in towns 
and villages in the JRV and other irrigated areas. Houses depend on septic tanks to handle 
sewage water. 

Much of Ammanôs wastewater treated effluent is discharged in the Zarqa River and is 
impounded by the King Talal Dam, where it is blended with fresh floodwater and subsequently 
released for irrigation use in the Jordan Valley. Irrigated agriculture covers around 33 percent of 
the cultivated area. Permanent crops represent 56 percent of harvested irrigated area and 78 
percent of the harvested rain fed area. They consist of citrus, bananas, olives and vineyards.  

Over the last three decades sewage water networks have been constructed in cities and towns 
to serve around 70 percent of the population in Jordan. Twenty-nine wastewater treatment 
plants are in operation and the treated wastewater is used in irrigation. Jordanôs current 
agricultural marketing practices and agricultural exports have fluctuated over the past decades. 
Despite tremendous government and private sector efforts in the last decade to develop new 
markets, the Arab countries remain Jordanôs major agricultural export market. Arab countries 
account for 98.9percent of total vegetable exports. The balance was exported to the West and 
Eastern Europe. 

A survey of the existing status of the 29 Wastewater Treatment Plants in Jordan to assess their 
treatment efficiencies and the potential for reuse of the treated wastewater showed that the 
crops being grown with reclaimed water include fodder, cereals, and tree crops. None of the 
fruits or vegetables grown in Jordan for the fresh market are directly irrigated with reclaimed 
water. However, effluent produced at As-Samra WWTP flows into King Talal Reservoir, where 
it is mixed with surface water to be used in irrigation in the middle Jordan Valley irrigation 
schemes (this involves 78 percent of the treated wastewater. The blended water is used for the 
irrigation of crops in two zones accounting for 26 percent of the exports from the Jordan Valley. 
With More than 90 percent of sewage water of the Greater Municipality of Amman is treated 
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and then released into the Zarqa River. Treated wastewater from the other plants is used 
around the plants and/or mixed with surface water to irrigate areas in the side wadis (valleys). 

The primary market opportunity identified for crops irrigated with reclaimed water is to meet the 
fodder requirements of milk cows, sheep, and goats. The national demand to meet the fodder 
requirements of milk cows alone is 830,000 tons annually. The huge gap is filled by importing 
dry hay or by substitution with other kinds of feed, such as barley. The demand for fodder is 
expected to increase in the future to meet the growth in Jordanôs needs for dairy products. 

The key element in the strategy for climate change adaptation through wastewater reuse and 
marketing crops grown with reclaimed water is through a public awareness and education 
program linked to the water reuse demonstration projects. The information developed by the 
demonstration projects, analytical samples managed by national food safety labs supported by 
donor agencies as well as experience gained in other countries in terms of using reclaimed 
water to adapt to climate change and increasing demand for water supplies for irrigation, 
provide compelling evidence of the safety of consuming the crops and animal products being 
produced by direct irrigation with reclaimed water. Efforts are needed to organize public 
awareness campaigns at different levels, starting with farmers, to overcome the negative image 
of using reclaimed water for irrigation. 

 

Project / Programme Objectives:  

List the main objectives of the project/ programme. 

Overall Objective:   

Adapt the agricultural sector in Jordan to climate change induced water shortages and stresses 
on food security through piloting innovative technology transfer, policy support linked to 
community livelihoods & resilience. 

COMPONENT 1: Climate Change Adaptation of Agricultural & Water Sector 
Through Technology Transfer (the Use of Non-Conventional Water Resources 
(Reuse of Wastewater, R ainwater Harvesting & Permaculture).   

OBJECTIVES:  

× Providing a unique, efficient, simple and cost effective climate change adaptation systems 
to people in arid regions who suffer from water scarcity, and food insecurity. 

× Deployment of advanced innovative irrigation methods such as drip, spray and micro-
sprinkler irrigation. 

× Limit the impact of climate change on water supplies of Jordan by reusing treated 
wastewater and rainwater harvesting and thereby reducing the consumption of the scarce 
ground water. 

× To implement a holistic approach for integrated water management in remote arid 
regions. 

× Releasing fresh water sources for potable water supplies and other priority uses and 
replacing it with treated wastewater for irrigation purposes. 

× Assessing the vulnerability of vulnerable communities and ecosystems and planning food 
security programs 

× Enhance water distribution services and increase irrigation network efficiency. 

× To implement low-cost, low-technology yet sustainable and practical water collection and 
reuse programs for rural community livelihoods. 
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COMPONENT 2: Capacity Building  at Both the National and L ocal / Community L evels   

Respectively, Knowledge Dissemination, Policy and L egislation Mainstreaming.  

OBJECTIVES: 

× Strengthened ability of remote poor communities to make informed decisions about 
climate change-driven hazards affecting their specific locations. 

× Involve and educate the engaged local community in all the phases of the project. 

× Reduce the health risks associated with irrigation practices. 

× To motivate the targeted communities to work, cooperate and support each other. 

× Reinforce the concept of participatory water & agriculture development and management 
approach that involves users, planners and policy makers at all levels.  

× Enhance the quality of life and food security in arid regions and contribute to climate 
change adaptation. 

× Developing a competitive, inclusive and sustainable agribusiness industry. 

Project / Prorgramme Components and financing : 

Fill in the table presenting the relationships among project/ programme components, activities, 
expected concrete outputs, and the corresponding budgets. If necessary, please refer to the 
attached instructions for a detailed description of each term. 

For the case of a programme, individual components are likely to refer to specific sub-sets of 
stakeholders, regions and/or sectors that can be addressed through a set of well defined 
interventions / projects. 
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TABLE 1: PROJECT/ PRORGRAMME COMPONENTS AND FINANCING  

PROJECT/PROGRAMME COMPONENTS 
EXPECTED CONCRETE OUTPUTS 

&TARGETS 
EXPECTED OUTCOMES 

AMOUNT 
(US$) 

Component 1: CLIMATE CHANGE ADAPT ATION OF 

AGRICULTURAL & WATE R SECTOR THROUGH TECHNOLOGY 
TRANSFER (THE USE OF NON-CONVENTIONAL WATER 
RESOURCES (REUSE OF WASTEWATER, RAINWATE R 

HARVESTING & PERMACULTURE).  
Sub-Component (A):  Climate change adaptation of water 
Sector through ñReuse of treated wastewaterò under 

(subprojects 1.1, 1.2, 1.3, 1.4) with the following objectives 
× Providing a unique, efficient, simple and cost effective 

climate change adaptation systems to people in arid 

regions who suffer from water scarcity, and food 
insecurity. 

× Deployment of advanced innovative irrigation methods 

such as drip, spray and micro-sprinkler irrigation. 
× Limit the impact of climate change on water supplies of 

Jordan by reusing treated wastewater and rainwater 

harvesting and thereby reducing the consumption of the 
scarce ground water. 

× To implement a holistic approach for integrated water 

management in remote arid regions. 
× Releasing fresh water sources for potable water supplies 

and other priority uses and replacing it with treated 

wastewater for irrigation purposes. 
× See part III: implementation arrangements section E table 

1 for details. 

× Treated wastewater complying with national 

standards  used in irrigated agriculture to 
augment available fresh water resources 
available as a means for CC resilience in 

agriculture 
 
Target : (22,193,200 M

3
/yr)  of treated 

wastewater reused in irrigated agriculture 
to augment existing irrigation water 
supply). 

× WUAs trained on safe handling and use of  
new irrigation water quality (treated 
wastewater)in agriculture  

Target 48 WUAs in JV and 1 WUA in Wadi 
Mousa 

Increased water 

availability and 
efficient use through 
wastewater reuse  

Diversified and 
strengthened livelihoods 
and sources of income for 

vulnerable people in 
targeted areas 

5,900,000 

× Increased family income of vulnerable 
groups as a result of enhanced crop 

production through augmenting irrigation 
water supply with treated wastewater 
Target :(240Families with enhanced 

livelihoods(average family size is 6) ñ960 
males, 480 femalesò 

Component 1:  
Sub-Component (B):  

Climate change adaptation of Agricultural Sector through 
rainwater harvesting& Permaculture, subprojects (1.5,and 1.6) 
with the following objectives 

× To Implement Low-cost, low-technology yet 
sustainable and practical water collection and reuse 
programs for rural community livelihoods. 

× Harvesting rain water through construction 
of earthen check dams.  

Target : (300,000 m3/Year of rainwater 
harvested). 

Increased water 
availability and efficient 

use through rainwater 
harvesting 

× Improved community preparedness to CC 

through farmers adopting permaculture 
techniques.  
Target  (48 farms) 

Diversified and 

strengthened livelihoods 
and sources of income for 
vulnerable people in 
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×  Enhance water distribution services and increase 

irrigation network efficiency. 
× Assessing the vulnerability vulnerable communities 

and ecosystems and planning food security and 

programs 

× Enhanced livelihoods of farming 

communities through sustainable practices 
which increase crops productivity 

Target : (410 families with average family size 

of 6) ñ3160 male, 1580 femalesò 

targeted areas 

Component 2:  CAPACITY BUILDING AT  BOTH THE NATIONAL 
AND LOCAL/COMMUNITY LEVELS RESPECTIVELY,  KNOWLEDGE 

DISSEMINATION, POLICY AND LE GISLATION MAINSTREAM ING. 
Capacity Building at both the national and local/community 
levels, knowledge Dissemination, policy and legislation 

mainstreaming through subprojects (2.1),(2.2),(2.3) 
with the following objectives 
Objectives:  

× Strengthened ability of remote poor communities to make 
informed decisions about climate change-driven hazards 
affecting their specific locations. 

× Involve and educate the engaged local community in all 
the phases of the project. 

× Reduce the health risks associated with irrigation 

practices. 
× To motivate the targeted communities to work, cooperate 

and support each other. 

× Reinforce the concept of participatory water & agriculture 
development and management approach that involves 
users, planners and policy makers at all levels.  

× Enhance the quality of life and food security in arid 
regions and contribute to climate change adaptation. 

× Developing a competitive, inclusive and sustainable 

agribusiness industry. 

× Develop and implement awareness 
sessions to disseminate knowledge tools 

to adapt to climate change and of 
appropriate response measures.  

Target : (6 seminars per year ) 

Strengthened awareness 
and ownership of 

adaptation and climate 
risk reduction processes 
at  local level 

 
 

 
 
 

1,900,000 
 
 

× Empowering WUAs through developing 

an early warning system which inform 
farmers of impeding hazards of cold/ frost 
fronts and heat waves  in the Jordan 

Valley   
Target : (16 WUAs) 

Increased ecosystem 

resilience in 
response to climate 
change and variability-

induced 
stress 
 × Creating new micro- enterprises linked to 

Agribusiness Industries.  

Target  : (300 enterprise) 

× Creating new direct& indirect jobs related to 
agribusiness in Jordan Valley.  

Target  (18000 Jobs) aggregated by gender 
(5400 for Females, 14400 Males) 

6.Project/Programme Execution cost 703,000 

7. Total Project/Programme Cost 8,503,000 

8.Project/Programme Cycle Management Fee charged by the Implementing  

Entity (if applicable) (8.5%) 723,000 

Amount of Financing Requested  9,226,000 
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PROJECT /  PROGRAMME RESULTS FRAMEWORK  

A results framework for the overall project proposal, including, indicators and sex-disaggregate 
targets  

Table 2: PROJECT /  
PROGRAMME Results 

Framework  
Project Objective  

Project Outcomes/ Outputs  
AF Core Outcome 

Indicator  
Target  

 

Component 1  

× Increasing the 
adaptation capacity to 
climate change in the 

water sector 
 

Outcome 1:  Increased water 
availability and 
efficient use through wastewater 

reuse  & Rainwater Harvesting 
Number of 

Beneficiaries 
 

240 Families  
(Average 
family size is 6 

2 Females, 4 
Males) 
960 Males, 480 

Females 
Output (1)  Securing high quality  
treated wastewater & Rainwater 
harvested  for irrigation purposes in 

Wadi Musa & Jordan Valley 
Output (2) Improving livelihood 
strategies & Raising living 

standards of targeted  communities 
in poverty pockets 

%Increase in 
Income 

20% 

× Building Resilient Food 

Security Systems 
through Extending 
Permaculture Design 
and Technologies in 

The Jordan Valley and 
Beyond 

Outcome 2:  

Increased adaptive capacity within 
relevant  
development and natural resource 
sectors 

Natural Assets 

Protected or 
Rehabilitated 

48 Farms 
Output (3):  Providing fresh 

vegetables through sustainable use 
of soil, water, plants and animals by 
design. 

Component 2  

× Educate & enhance the 
ability of remote 

communities (Poverty 
Pockets) to make 
informed decisions about 

climate change-driven 
hazards  
 

 

Outcome 1:  
Strengthened awareness and 

ownership of adaptation and 
climate risk reduction processes at 
 local level 

 
Output (1):  
Number of Targeted population 

groups aware of Climate change 
risks on natural resources and the 
ecosystem. 

Number of 
Beneficiaries 
aggregated by 

gender  
 

48 WUAs & 1 
WUA in Wadi 
Mousa 

(3187 Males    
,653 Females) 
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× Reinforce Early Warning 
System for Drought 
(Using Climate, 

Vegetation Cover, Water 
budget, and Crop Risk 
information)  

 

¶ Design and produce 
realistic and 
implementable 

solutions to achieve an 
effective agribusiness 
management system in 

Jordan Valley. 
 

¶ Mainstreaming new 

policies and 
legislations which 
incorporate Climate 

change adaptation 
measures into local 
and national strategies 

& plans  

Output (2):  
Targeted population groups 
covered by 

adequate risk reduction systems 
 
Output (3):  

New micro-enterprises created 
linked to Agribusiness Industries. 
 

 
Output (4):  
Standards and policies reviewed & 

amended  in support of climate 
change adaptation 

# of Early Warning 
Systems installed 
 

 
 
 

 
 
% Increased 

income 
 
 

 
 
# of Standards and 

policies reviewed & 
amended   

3 Systems 
 
 

 
 
 

 
 
 

30% income 
increase 
 

 
 
 

3 Standards 
and policies 
reviewed & 

amended   

× In order to review the full detailed information on project-level outcomes, outputs and their 
relevant indicators/ baseline/ milestones & Targets, please refer to  section III Part E the 
Table in Page ( 136 ) 

PROJECTED CALENDAR:  

Indicate the dates of the following milestones for the proposed project/ programme 

TABLE 3: PROJECTED  CALENDAR  

Milestones  Expected Dates  

Start of Project/Programme Implementation April 2015 

Mid-term Review (if planned) December 2016 

Project/Programme Closing January 2019 

Terminal Evaluation April 2019 

 

PART II: PROJECT / PROGRAMME JUSTIFICATION  

A. Project / programme  components / adaptation activities  

Describe the project/ programme  components, particularly focusing on the concrete 
adaptation activities of the project, and how these activities contribute to climate 
resilience. For the case of a programme, show how the combination of individual projects 
will contribute to the overall increase in resilience. 

Component 1: Climate change  adaptation of agricultural & water sector through 
technology transfer (The use of non-conventional water resources (reuse of treated 
wastewater, rainwater harvesting & permaculture). 

Background:  As pressures continue to stress fresh water resources, resource managers are 

more and more frequently turning to secondary quality supplies (seawater, brackish water, 
treated wastewater) to meet non-potable demands especially in water scarce regions such as 
the Middle East. 
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Climate change will exacerbate current aridity and conditions of water shortage. This will 
directly impact food security, where around 67% of all water withdrawals are for agriculture. 
Introducing affordable technologies will definitely assist the agriculture sector in reducing water 
losses which may also benefit from technologies that recycle, harvest and conserve water, thus 
reliving the saved water for industrial and municipal consumers. Farmers should be 
encouraged to plant higher-value (cash crops) crops and adopt simple changes in operation 
and maintenance of on-farm irrigation systems to reduce water consumption. 

Sub-Component (A):  CLIMATE CHANGE ADAPT ATION OF THE WATER SECTORTHROUGH 
TECHNOLOGY TRANSFER (PROJECTS (1.1, 1.2, 1.3, &1.4)). 

PROJECT (1.1): Reuse of Treated Wastewater for on -farm Agricultural Adaptation as a 

Tool for Integrated Water Resources Management at Wadi Mo usa 

Wastewater reuse is becoming more popular throughout the world, particularly in arid and 
semi-arid regions. It is also considered one of the main climate change adaptation actions 
mentioned in Jordan water strategy (2008-2022). Employing reclaimed water to irrigate crops is 
also considered as one of the efficient methods towards freeing up the freshwater supplies for 
human consumption. The rationale behind this project, is to encourage and assist 
governmental and non-governmental agencies and NGOs to implement where feasible direct 
use of treated effluents from wastewater treatment plants and to demonstrate to decision 
makers and the public at large that water reuse is an effective climate change adaptation 
option, that is reliable, commercially viable, environmentally sustainable and safe where this 
resource is considered as a viable resource if applied under nationally and internationally 
approved controls for managing Jordan's water extremely scarce and stressed water 
resources. 

Fueling the use of reclaimed water is the advancement of wastewater treatment technologies 
that can provide good quality water at a reasonable cost (when compared with the value of 
freshwater). Four  locations are being proposed as pilots for wastewater reuse, one in 
southern Jordan at Wadi  Mousa -Petra Region , at the Northern Jordan Valley where the 
farming pattern is mainly citrus and vegetables , at North Shouneh  in the upper north of 
the Middl e of Jordan Valley &at Tal Al Mantah in Dair Allah District.  

According to the National Strategy, by the year 2020, it is expected that the volume of treated 
wastewater will reach 220 MCM and will become a significant resource for satisfying the total 
irrigation demand and assist in agricultural and water sectors adaptation to climate change. 

PROJECT DESCRIPTION AND BACKGROUNG  

Wadi Mousa is located north of Petra, in the Maôan Governorate, with a population of 
approximately 28,000. The area is characterized by hot summers and cold dry winters. Rainfall 
occurs between November and April in an irregular pattern, and the annual rainfall is less than 
200 mm (RIAL Environmental Review, 2006). The infrastructure of the Wadi Mousa pilot 
includes sand filters and a pump station within the Wadi Mousa WWTP boundary, a reclaimed 
water transfer main, an irrigation water sub-main with irrigation head units, and farm units. The 
treatment process includes preliminary treatment (coarse screen and grit removal), secondary 
biological process, final clarifier, effluent polishing lagoon, chlorination process, sludge holding 
tank and sludge drying beds (see Figure 3). Odor control units are provided to minimize odor 
emissions. Design treatment capacity is 3,700m3/d. As of 2010, Wadi Mousa WWTP was 
receiving approximately 3,000 m3/d of wastewater and generating over 2,800 m3/d of reclaimed 
water. The quality of reclaimed water meets Jordanian standards (JS 893/2006- refer to 
Annex 4 ) for reuse as irrigation water.  

Water Authority of Jordan (WAJ) collects samples for effluent quality analysis from the onsite 
effluent polishing ponds. Before leaving the site for irrigation, water is routed through sand 
filters located at the reclaimed water pump station. 

The Wadi Musa Demonstration Project, originally established by USAID (1069 dunums), it was 
decided that the experience gained on irrigation with reclaimed water using special irrigators in 
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the reuse pilot area has had positive impacts on the direct beneficiaries of the project (the local 
community) and that it has managed to win the acceptance by the local community as well as 
receive an IWA international award in 2008 as a supplemental source of irrigation thus there is 
a need for scaling up that experience to cover an estimated 2,500 dunums in total (where 
USAID initiated 1069 dunums irrigated with reclaimed water) with the remaining 1331 dunums 
which are currently irrigated with rain or fresh water in Wadi Mousa. So what is being proposed 
under this pilot is not similar activities but a continuation of support for on-going activities at the 
1069 dunums and expansion of the area to be irrigated area in Wadi Mousa as there are more 
wastewater that is available from the wastewater treatment plant that is in excess of the current 
1069 pilot needs and link both pilots to other income generation activities.  

Current Wadi Mousa pilot project components are:  

¶ 34 farm units 

¶ Machinery 

¶ Irrigation system (the filtration unit and irrigation systems)  

¶ Project annexes (one horse and green house) 

¶ The first stage wastewater reuse pilot project consisted of 1069 Dunums, about 700 
dunums is used in cultivation of alfalfa and fruit trees and winter fodder crops such as 
barley, 150 Dunums of these areas is cultivated with Barseem (fodder). 

Farmers working at the pilot site are members of the Sad Al Ahmar Water Users Association  
(WUA). This association was established in January 2008 to ultimately take over the 
responsibilities of managing farming issues following the end of the project when capacity 
building measures are completed. There are 40 farm units within the pilot site, and as of 
September 2011, out of which 26 farm units were fully utilized. The remaining farm units are 
partially utilized. The association has 114 members (over 200 people including their families), 
of which about 40 members are directly engaged with the pilot project with women 
membership. (Beneficiaries/ Baseline ) 

In addition to the above there are member farmers in the Sad Ahmar WUA Association who are 
waiting to participate in the project by converting some of the cultivated areas with winter fodder 
crops to be cultivated with Berseem because it is a cash crop. 

It is estimated the land area that can be made available is 100 Dunums, and that what can be 
available in the pre-dedicated lands for the project. And as a result of increasing the 
productivity of the WWTP every year, this project will absorb the resultant water quantities. 

The Petra Development Tourism Region Authorityós (PDTRA) orientation is towards 
expanding into the lands owned by the citizens in the north-east of the project and adjacent to 
the existing ww reuse site with area of 350 dunums and to be cultivated with fruit trees due to 
their need for small quantities of irrigation water, thus freeing the remaining quantities for 
Farmers use in Berseem irrigation.     

Need for the project: 

¶ Jordan is considered the fourth most water poor country in the world, so the need to find 
new water resources arises, and one of the most important water resources is treated 
wastewater. 

¶ The results of climate change in the area have caused elimination of most of the livestock 
in the area due to lack of natural pastures and forage. 

¶ Availability of excess amounts of treated wastewater from the WWTP which is currently on 
continuous rise. 

¶ Forage is a cash crop yet not readily available compounded with its marketing and storage 
problems (RIAL baseline report, 2004).  
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PROJECT OBJECTIVES 

The main goal of the proposed expansion of the wastewater reuse project at Wadi Mousa is to 
maximize the reuse of WWTP effluent as a community adaptation method to climate change 
where the reuse of reclaimed water can be demonstrated to be a productive, economical, 
reliable, environmentally safe for sustainable irrigated agriculture that can replace the use of 
fresh water supplies (as ground water aquifers are already under stress in Jordan due to over 
abstraction).   

¶ The primary aim of this project is to develop the sustainability of ww reuse activities and 
on-farm integrated agriculture in Wadi Mousa as a mean of CC adaptation.   

¶ Integrate reclaimed water use in fodder production; fodder production will be used as 
sheep feed. Feedstuff produced from each family holding (alfalfa and fodders) will be 
utilized to feed the flock. 

¶ Propagation and redistribution of endangered plant species, medical and herbal plants 
production and beekeeping for honey production. Training selected farm leaders to 
become experts on beekeeping production and to disseminate their knowledge to the rest 
of the community. 

¶ Optimize wastewater reuse for irrigated agriculture (alfalfa plantation areas) as a mean of 
climate change adaptation, install and replace drip GR-lines (useful life 5 years), maximize 
irrigated area through soil salinity management, and maximize the economic return per m3 
of reclaimed water used for irrigation.  

¶ Help establish integrated on-farm agriculture through the introduction of permaculture 
concept to the farmers. 

¶ Develop effective propagation methods for important endangered and endemic native 
Jordanian plants and protecting endanger Wadi Mousa native plants.  

¶ Community resilience and adaptation to climate change through improved household 
generated income of poverty pockets and nomadic local Bedouin communities at Wadi 
Mousa. 
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FIGURE 3: WADI MOUSA WWTP SITE LAYOUT. 
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FIGURE 4: PROPOSED LOCATION FOR THE WADI MOUSA REUSE PROJECT 

PROJECT ACTIVITIES 

¶ Reuse of reclaimed water in the production of fodder, fruit trees and natural trees 

1. General maintenance work for the site existing pilot  in terms of infrastructure 

2. maintenance of 50 Dunums  of Barseem  in the project  

3. Cultivate additional/new 100 Dunums with Barseem within the land of the first pilot 

project.   

4. Cultivate of 350 Dunums with fruit trees as a new expansion of the project. 

5. Cultivate length of 2 km with natural trees throughout the road leading to the station. 

¶ Livestock farming 

1. Farming of 200 sheep fed on the fodder produced from the site  

2. Farming of 100 honey bee hives at the site. 

¶ Activation and operation of the Sad Ahmar Revolving Fund to serve farmers. 

¶ Converting project products to easily marketable products: 

1. Converting forage crops (alfalfa, barley, and corn) outputs resulting into pellets 

(establishment of a plant that converts forage to pellets) 

2. Converting forage outputs (alfalfa barley corn) of the project into silage (Establishment 

of a plant that converts forage to Silage). 

3. Process milk resulting from sheep to dairy products (through a dairy plant 

establishment). 

4. Aloe vera plantation and other native medicinal plants. 

 

Refer to annex (1) to view the detailed budgets for different activities. 
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FIGURE 5: THE WADI MOUSA REUSE PROJECT, YELLOW AREA IS THE RIAL  PILOT AND GREEN AREA 

IS THE PROPOSED EXPANSION UNDER THIS PROPOSED PROJECT 

Converting the products from the project into easily marketable goods. 

¶ Convert all fodder crops project outputs like: (trefoil , barley and corn ) into a pellet 

¶ Build a factory which converts fodder into pellets. 

¶ Convert all fodder crops project outputs like (trefoil , barley and corn ) into silage  

¶ Build a factory which converts fodder into silage convert milk from sheep into dairy 
products: Establish a small diary factory. 

Converting produced fodder into feed grains 

The current project produces around 1000 tons of green fodder annually; this number can be 
doubled in case of the upcoming expansion.  It was found that the best way to market these 
products is to convert fodder into another form in which it's easy to store, transfer and sell in the 
in markets. In order to do this feed products as (trefoil, corn and barley) even grass should be 
dried and then put it in the machine to grind it after that send it to a mixer with water vapor , and 
then to another machine that convert the fodder into compressed grains, the product must be 
cooled and packaged in sealed plastics bags. These plastic bags must be labeled with basic 
information about this product, where it can be stored for a long time. This factory will contribute 
in increasing revenues & strengthening the association. 

The estimated cost for this factory is 65 000 JD (the installation costs included). 






















































































































































































































































































































































































































