








Pollu�on Preven�on Provides Clean Water for Wide Usability

Risks associated with drainage water reuse are 
mainly due to its salt and agricultural chemical 
contents. However, risk increases when 
untreated domes�c and industrial wastewater is 
disposed into agricultural drains. Pollu�on and 
contamina�on of agricultural drainage water 
manifest itself in the form of increased acidity, 
and higher concentra�on of nutrients, 
sediments, salts, trace metals, chemicals as well 

as pathogenic organisms.  As water quality deteriorates, water usability diminishes, intensifying water 
scarcity, increasing health risks and damaging the environment, including fragile ecosystems. Preven�on of 
pollu�on strategies should focus on reduc�on or preven�on of pollu�on at source.  Preven�on is widely 
regarded as the cheapest, easiest and most effec�ve way to protect water quality.  Addressing the water 
pollu�on problem in the Arab region will significantly improve the usability of the agricultural drainage 
water. Meanwhile, research and pilots involving local communi�es for iden�fying cost-effec�ve 
technologies for controlling pollu�on in agricultural drains should be encouraged (Figure 2).  

Understanding the tradeoffs in reusing drainage water and its impacts on crops, soil, health and the 
environment will ensure that reuse programs can be designed and maintained in a way that meets the 
essen�al economic, social, and environmental requirements. 

Figure 2: Decentralized wastewater 
treatment combined with in-stream 
wetland for reuse in irriga�on in rural 
areas. 
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Policy Recommenda�ons

For Further Reading

The following set of policy recommenda�ons will support drainage water reuse in terms of improved legal and 
ins�tu�onal arrangement; financial and economic returns; technology and infrastructure; and more effec�ve 
tools for planning, management, and knowledge development.

Governments in the Arab region have to include agricultural drainage water management and reuse in their 
na�onal water, and agricultural policies.  Governments’ relevant ins�tu�ons should also develop technical 
criteria, use guidelines and legal and regulatory frameworks for agricultural drainage water reuse.

Governments also have the responsibility to support and encourage research to explore low-cost treatment 
op�ons and reuse implica�ons on freshwater quality, public health and the environment.  This will help 
develop management op�ons, evalua�on criteria and guidelines for beneficial and safe reuse.

Policy-makers should use the updated evidence concerning crop produc�on and health impacts associated 
with the use of drainage water in agriculture and develop ra�onal and cost-effec�ve policies for managing and 
protec�ng water quality to maximize the beneficial use of natural resources. 

The Arab Water Council and its partners should support governments and users in developing drainage water 
reuse policies and guidelines, offer regional awareness and capacity building programs and disseminate 
informa�on on good prac�ces.

Abdel-Dayem, S., J. Hoevenaars, P. Molenga, W. Scheumann, R. Slootweg and F. van Steenbergen (2007). 
Making the Case for Integrated Water Resources Management: Drainage in Egypt.  Water Interna�onal, 
Volume 32, Number 5, pp. 674-685, Supplemental Issue.

Abdel-Gawad, S. (2013). Opera�onal Drainage Water Reuse Guidelines. NENA-LW, FAO, Amman. 

CEDARE and Arab Water Council (2014). "2nd Arab State of the Water Report - 2012", Water Resources 
Management Program - CEDARE & Arab Water Council, ISBN: 978 977 90 3806 3, ISSN: 2357 0318.

FAO (2002). Agricultural Drainage Water Management in Arid and Semi-Arid Areas. FAO Irriga�on and 
Drainage Paper No. 61, Rome, Italy.

Lecollinet, J. and A. Ca�arossi. (2015) Reuse of Drainage Water in Iraq.  26th Euro-Mediterranean 
Regional Conference and Workshops, Interna�onal Commission on Irriga�on and Drainage, 12-15 
October 2015, Montpellier, France. 

MWRI/JICA (2016). Drainage Water Quality Control for Irriga�on in Middle Delta, Egypt. A Pilot Project, 
Egyp�an Public Authority for Drainage Projects. 

WHO (2006). Guidelines for the Safe Use of Wastewater, Excreta and Grey Water. Volume 1, Policy and 
Regulatory Aspects.

World Bank (2005). Shaping the Future of Water for Agriculture: A Sourcebook for Investment in 
Agricultural Water Management. Washington, DC. 

World Bank (2006). Re-engaging in Agricultural Water Management Challenges and Op�ons. Direc�ons in 
Development, Washington, DC.
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POLICY BRIEF

Key Messages

Context

• The use of brackish groundwater (BGW) could supplement the use of scarce freshwater sources in the Arab 
region. Mul�ple uses of brackish groundwater include irriga�on of salt tolerant plants; cooling systems in 
power genera�on plants; oil and gas drilling; and municipal supplies a�er desalina�on. Brackish groundwater 
u�liza�on also allows the preserva�on of freshwater resources for higher water quality uses and postpones 
more costly water supply interven�ons including water transfer and expensive desalina�on schemes.

• In addition to climate change negative impacts, there are many practical challenges and risks facing the wide 
use of brackish groundwater including accumulation of salts in root zone and salt impacts on the well 
materials and pump lifetime. Disposal of waste brine in case of desalination is also another challenge for the 
fragile  ecosystem.

• Be�er understanding of the loca�on, poten�ality and characteriza�on of brackish groundwater reserves is 
needed to expand their development.  Feasible BGW poten�als would provide technical, economic and 
environmental bases for be�er policy-making and investment decisions.  

• Taking stock of the availability and poten�ality of brackish groundwater should be coupled with developing 
knowledge base, and technical capacity in BGW development and u�liza�on.   Efforts should also target 
innova�ons in climate change adapta�on measures, aquaculture technologies, irriga�on saving technologies 
and crop varie�es that are tolerant to drought and salinity stresses.

This policy brief recommends developing sound policies, strategies, regulatory framework, streamlining 
research and development programs, financed ac�on plans and coopera�on pla�orms in rela�on to brackish 
groundwater u�liza�on in the Arab region.

Renewable groundwater resources in the Arab region are in general quite limited, es�mated to be about 45 
billion cubic meters annually, mostly in the form of shallow aquifers recharged from rainfall and different 
surrounding surface water ac�vi�es (FAO, 2011). Non-renewable groundwater sources (or fossil groundwater) 
are available in rela�vely wide areas in the Arab region and at rather larger depths, par�cularly in the Sahara 
and the Arabian Peninsula, and are shared among many countries in the region (Al-Zubari, 2014). Due to 
over-abstrac�on, most of the groundwater reserve in the Arab region has deteriorated and has become 
brackish according to its salinity levels classifica�on.

Brackish water or briny water is water that has more salinity than freshwater, but not as much as seawater.  
Brackish groundwater usually has dissolved solids concentra�ons between 3,000 and 10,000 mg/L (USGS, 
2014). Brackish groundwater is directly used for purposes such as saline agriculture, aquaculture, cooling water 
for power genera�on, and for a variety of uses in the oil and gas industry such as drilling, enhancing recovery, 
and hydraulic fracturing. Brackish water aquaculture, also known as coastal aquaculture, is a rapidly expanding 
farming ac�vity and could play an important role in the overall fisheries development and food security in the 
region. As such, brackish groundwater use is emerging as a high poten�al source of non-conven�onal water in 
the Arab water-stressed countries (see Box 1). 
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Brackish Groundwater Use : Challenges and Opportuni�es

Be�er understanding of the loca�on, poten�ality and characteriza�on of the brackish groundwater reserve is 
needed to expand the development of the resource and provide technical, economic and environmental 
bases for educated sound policy making-decisions and sustainable development interven�ons.

This policy brief discusses the brackish groundwater poten�als, challenges, and its sustainable development 
in the Arab region. The brief also provides recommenda�ons to meet the increasing demand for brackish 
groundwater, and to build necessary capacity and ins�tu�onal structure. Ecosystem and environmental 
protec�on measures were also addressed in rela�on to brackish groundwater use in agriculture and 
aquaculture.

This effort is part of the mandate of the Arab Water Council and UNESCO to establish an Arab Regional 
Ini�a�ve in support of the non-conven�onal water resources (NCWR) development. The ini�a�ve aims to 
support the sustainable development of NCWR, including brackish groundwater.   Support would include 
financial, legal and technical measures to adopt proper policies and build up appropriate structures and 
human capaci�es.

There are many prac�cal challenges facing the wide use of brackish groundwater such as accumula�on of salts 
in the root zone and salt impacts on the well materials and pump life�me. Disposal of waste brine in case of 
desalina�on is also another challenge. Brackish groundwater irriga�on effect includes yield reduc�ons due to 
salt accumula�on, high cost of agricultural inputs due to the need for deeper plowing and pumping costs to 
cover the addi�onal water requirement for leaching.  However, in arid countries, it is not whether to use 
brackish/saline water to irrigate, but rather how best to use this “resource” in a sustainable manner and with 
as li�le detrimental effect as possible on the natural resource base (Box 2). 

Box 1: Brackish Groundwater Reserve and Use in Egypt, Tunisia, UAE and Yemen

Recent studies in EGYPT is indica�ng that brackish groundwater exists in all aquifer systems with poten�al of 
about 325 million cubic meters (MCM). Using these resources is s�ll limited to small-scale agricultural 
ac�vi�es and as a drinking source for people and for ca�le. Recently, medium to large farmers in the northern 
part of the Nile Delta started to transfer their agricultural land to fish farms based on brackish groundwater as 
a result of freshwater shortage (A�a et al., 2010).

In the South of TUNISIA, the authori�es have been able to use reverse osmosis technology to convert brackish 
groundwater into drinking water. The government subsidizes the private sector to invest in desalina�on and 
considers this technology a key part of the long-term na�onal water management strategy. Meanwhile, the 
government plans to increase public sector installed capacity from 44 MCM/day in 2009 to 50 MCM/day by 
2030, (World Bank 2009).

In UAE, the brackish to saline groundwater aquifer poten�ality is about 650 billion cubic meters. At present 
the brackish groundwater use contributes with about 50% of the total water use. It is used directly for 
irriga�on of farms and forests and for domes�c sector a�er using membrane desalina�on technology 
(Dawoud, 2014). 
  
In YEMEN, the usable brackish water for agriculture in Yemen is about 300 MCM/year, mostly for irriga�ng 
some tolerant crops in the coastal areas. The total irrigated area by brackish water is about 38,500 ha. In 
highlands, brackish water is mainly used for rock cu�ng industry, In Taiz city, brackish water with high salinity 
is used for water supply by mixing with freshwater for domes�c use without any desalina�on. 
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Brackish Groundwater Governance and Regional Coopera�on

For purposes requiring lower dissolved-salt content, especially drinking water, brackish water is treated 
through reverse osmosis (RO) or other desalina�on processes.  The energy, materials and equipment used for 
RO desalina�on of brackish groundwater is far less than those used for desalina�ng seawater. RO desalina�on 
technology has recovery efficiency of 60 to 85% for brackish groundwater. 

Disposal of waste brine in case of using desalina�on with RO is also another challenge. Nega�ve effects on the 
marine environment can occur especially when high wastewater discharges coincide with sensi�ve 
ecosystems. Improving recovery efficiencies to 90 or 95% would significantly reduce brine disposal volumes, 
extend the supply of brackish resources, and poten�ally reduce overall desalina�on costs. 

Meanwhile, with climate change, there are fears of serious impacts on social and economic stability, 
biodiversity and sustainable development in general.  Lands and people using marginal water –brackish 
groundwater- are considered the most vulnerable.  As the quality of this water becomes degraded, the impact 
on people and the environment can be dreadful.

Water governance is the business of all levels of the government and is very sensi�ve to prevailing norms. 
Principles of good governance include transparency, accountability and par�cipa�on. Several factors affect 
the success of governing brackish groundwater at the na�onal level including poli�cal will, regulatory 
frameworks, and technical and ins�tu�onal capaci�es. Developing  regional coopera�on programs will help 
exchange accumulated knowledge, experiences, educa�on and awareness programs in brackish groundwater 
management. Par�cipants include government staff in implemen�ng agencies, private sector firms and 
individuals, civil society, and  especially project beneficiaries in affected communi�es.

Box 2: Relevant and Creditable Guidelines for Brackish Water Irriga�on

When brackish water is to be used at a large scale for irriga�on, the interac�on of the water, soil and crop 
must be well understood beforehand. Equally, suitable technology for using and managing brackish water for 
irriga�on should be adopted.  AWC, therefore, jointly with FAO, developed in 2015 “Guidelines for Brackish 
Water Use for Agricultural Produc�on in the NENA Region”(FAO, 2015).
Algeria, Egypt, Iraq, Iran, Jordan, Saudi Arabia, Morocco, Tunisia and Yemen were involved in preparing the 
guidelines that were based on field data and best prac�ces gathered from the par�cipa�ng countries.  Field 
applica�ons of the current knowledge and developed guidelines would be of  great importance for further 
expansion in brackish water use in agriculture.
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Policy Recommenda�ons

For Further Reading

Brackish groundwater resources represent a complementary source of the current and future water supply in 
the Arab region.  BGW development requires careful planning and management to ensure their longevity in 
serving socio-economic development in the region. The following are recommenda�ons for policy ac�ons:

1. Governments should consider brackish groundwater irriga�on as good agricultural prac�ces. BGW therefore 
should be part of the governments’ na�onal policies and strategic integrated lands and water resources 
development plans. 

2. Governments should map areas with high BGW poten�al iden�fying their economic feasibility and taking into 
account different hydrological and environmental factors. This should be coupled with developing knowledge 
base and technical  and ins�tu�onal capacity building.

3. Concerted efforts by regional organiza�ons are needed to strengthen regional coopera�on and applied 
research in BGW development.  Possible areas of coopera�on include capacity building ac�vi�es, data and 
informa�on sharing, and establishing knowledge hubs to support individuals and organiza�ons working in 
BGW management and u�liza�on.

4. Pilot scale BGW projects could be financed and constructed at poten�al areas to demonstrate new 
technologies u�lizing indigenous regional knowledge. 
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POLICY BRIEF

Key Messages

Context

• Water harvesting augments water availability for domestic and agricultural uses and is also important for 
meeting ecosystem needs and sustainability. Though some forms of water harvesting had been successfully 
used in the region since ancient time, the technology has developed considerably in the last few decades. 

• Adoption and upscaling of water harvesting interventions in the Arab region face many challenges including 
lack of information on sites with potential for technically and economically feasible water harvesting 
investments.  High cost of installation and maintenance of water harvesting infrastructure is also a constraint 
to the expanding of pilot projects.  Farmers’ out-dated knowledge of water harvesting methods and land 
tenure problems reduce the motivation to invest in new water harvesting structures.

Policy recommenda�ons include strengthening current water harves�ng-related policies and hydrological 
monitoring systems, and developing maps for poten�al water harves�ng areas in the region. 
Recommenda�ons also cover suppor�ng regional coopera�on, applied research, and the construc�on of pilot 
scale water harves�ng demonstra�on projects. 

Water harves�ng can be defined as “the collec�on and 
sustainable management of moisture, rainwater, floodwater 
and/or groundwater.” Water harves�ng is a complementary 
supply source and is considered by several scholars as a 
non-conven�onal water resource. Water harves�ng 
supplements water availability for domes�c and agricultural 
uses and is also important for maintaining ecosystem balance. 

The need for water harves�ng to cope with water scarcity has 
been explicitly recommended in the 2030 Agenda for 
Sustainable Development Goals (SDG 6, Target 7) and the 8th 
phase of the Interna�onal Hydrological Program of UNESCO 
(IHP-VIII, 2014-2021).  Water harves�ng was also highlighted 
in many other regional and interna�onal declara�ons and 
strategies, including the Arab Water Strategy of 2012. There 
are also strong commitments among the Arab countries to 
adopt demand management strategy and develop 
non-conven�onal water resources including various water 
harves�ng technologies. 

This policy brief outlines trends, challenges, and constraints 
related to water harves�ng development in the Arab region.  
The brief provides recommenda�ons for policy solu�ons.  This effort is part of the mandate of the Arab Water 
Council and UNESCO to establish an Arab Regional Ini�a�ve in support of the non-conven�onal water 
resources (NCWR) development. The ini�a�ve will help mobilize the financial, legal and technical support 
required to adopt proper policies and build up appropriate structures and human capaci�es for the sustainable 
development of NCWR including water harves�ng.  
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Constraints milita�ng against the adop�on and up scaling of water harves�ng in the Arab region include 
inadequate data on rainfall and run-off, un-gauged catchment condi�ons and inefficient hydrological 
techniques, and the high cost of acquisi�on, installing, monitoring and maintaining water harves�ng 
infrastructures. Water stress and rainfall variability risks caused by climate change have also remained a 
challenge to adopt various water harves�ng technologies. Socio-economic constraints include farmers’ 
out-dated knowledge of water harves�ng methods and land tenure issues that reduce the mo�va�on to 
invest in new water harves�ng structures. 

Table 1. Benefits and Associated Risks of Treated Wastewater Reuse

Challenges and Constraints

POLICY RECOMMENDATIONS

Developing the knowledge base and capacity in water harves�ng means enhancing and integra�ng the 
u�liza�on of this precious resource for be�er products in rain fed agriculture, rural development, domes�c 
use and ecosystem sustenance. Improving water harves�ng techniques requires the following:

• A long-term government policy with commitment to support related research centers and extension 
services, adequate ins�tu�onal structures, beneficiary organiza�ons (associa�ons, coopera�ves), and 
training programs for farmers, pastoralists and extension staff.

• Water harves�ng policy and physical interven�ons must be complemented by socioeconomic and 
ins�tu�onal measures. Sufficient involvement of local communi�es in the selec�on and design of water 
harves�ng schemes is a major key to success. 

• Countries should map areas with high water harves�ng poten�al iden�fying their economic feasibility and 
taking into account different hydrological and environmental factors.  Some of these sites may be used for 
pilot projects demonstra�ng new water harves�ng technologies. 

Table 1. Benefits and Associated Risks of Treated Wastewater ReuseACTION RECOMMENDATIONS

Adop�on of the following abridged statements will be important steps towards the sustainable u�liza�on of 
the water harves�ng poten�al in the Arab region:

1. Enhanced Policies and  Improved Hydrological Data Reliability

a. Governments should strengthen the existing hydrological monitoring systems and develop maps for 
potential feasible water harvesting areas in the region.  

b. Water harvesting should be part of the government’s policies and strategic integrated lands and water 
resources development plans. This should be coupled with creating incentive policies for public-private 
partnership.

2. Strengthen Regional Coopera�on  and Applied Research

a. Establishment of effec�ve networks to increase the coopera�on among stakeholders at the local, na�onal 
and regional levels. Networks could be a pla�orm to develop regional database, share related informa�on, 
scien�fic knowledge and techniques for water harves�ng;

b. Public awareness, capacity building, and scien�fic research programs should be implemented to sustain the 
development of water harves�ng.

3. Improved Water Harves�ng Sustainability

a. Establishment of an Arab regional ini�a�ve on water harves�ng as part of the proposed ini�a�ve for 
non-conven�onal water resources u�liza�on.  The focus of the water harves�ng component would be to 
provide the financial and technical support to adopt and build up appropriate water harves�ng technologies 
and structures. This effort should build on the FAO Regional Water Scarcity Ini�a�ve (WSI) adopted and 
supported by the League of Arab States’ Arab Water Ministerial Council; and  

b. Pilot-scale water harves�ng projects could be financed and constructed at poten�al areas to demonstrate 
new technologies u�lizing indigenous regional knowledge.
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Figure 1. Examples of water harves�ng techniques

About one quarter of the popula�on of Arab countries are poor, 
and 76 percent of them live in rural areas, where the agriculture 
sector represents a considerable part of their economy. 

The agriculture sector in the Arab region is highly dependent on 
rainfall with a rain-fed area of seasonal crops approximately equal 
to 40 million hectares in 2011 which represents 80% of the total 
cul�vated area. Rainfall is also becoming increasingly erra�c - 
across West Asian and North African, for instance, annual totals 
are generally below 250 mm, and some�mes as li�le as 50 mm. 
Meanwhile, temperatures can rise as high as 50 degrees. Because 
of the high fluctua�on in precipita�on rates due to climate 
variability and change in the arid Arab region, rainfall water 
harves�ng is essen�al to ensure supplemental water supply for 
reliable rain-fed agricultural produc�vity. 

FAO (1991) and ICARDA (2001) references refer to various forms of 
rain-water harves�ng for supplementary irriga�on. The aim is to 
complement rather than replace the exis�ng water-use system.  
Improving crop yield in irrigated and rain-fed areas has a considerable poten�al for enhancing food security in 
the Arab region and source for drinking water in remote areas. Field results in some developing countries have 
shown that yields can be increased two to three �mes through rain-water harves�ng, compared with 
conven�onal dry farming. Water harves�ng helps in rehabilita�ng poor quality land by providing improved 
vegeta�on cover, thus mi�ga�ng degrada�on and erosion. 

The most commonly used conserva�on methods in the Arab countries include cisterns, micro-catchments 
which is adjacent to cul�vated areas, small dams and underground storage. Spreading systems include 
terraces (masateh, in Oman, Saudi Arabia and Yemen), irriga�on diversion dams, sloped catchment areas next 
to fields (meskat, in the Maghreb region), ar�ficial recharge and check dams (Box 1). Shallow dug wells and pit 
galleries also abstract water from shallow aquifers and exploit groundwater in the coastal sand dunes. These 
diverse systems manage rainfall; protect soil moisture and control soil erosion and deser�fica�on.

Water collected from fog harves�ng, and roo�ops serve as a source of water for human consump�on in areas 
where running water is not available for part of the year and fogs occur frequently. Weather modifica�on 
technologies are also being tested in the region. United Arab Emirates, Jordan, and Saudi Arabia reported 
posi�ve results with cloud seeding experiments. 

Trends and Poten�als

Box 1. Water Harves�ng History in 
the Region

Floodwater harves�ng was 
historically being used by building 
retarding or damming structures 
across Wadis since old �mes, 
including the famous Maarib Dam in 
Yemen and Sisud Dam in Saudi Arabia 
which was constructed in the year 58 
AH. The system is s�ll widely used in 
many countries by building recharge 
dams across Wadis (in Saudi Arabia 
and Oman). Moisture harves�ng had 
been in use in the region from ancient 
�mes by the Nabatans and in Yemen, 
among other countries of the region. 
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Adop�on of the following abridged statements will be important steps towards the sustainable u�liza�on of 
the water harves�ng poten�al in the Arab region:

1. Enhanced Policies and  Improved Hydrological Data Reliability

a. Governments should strengthen the existing hydrological monitoring systems and develop maps for 
potential feasible water harvesting areas in the region.  

b. Water harvesting should be part of the government’s policies and strategic integrated lands and water 
resources development plans. This should be coupled with creating incentive policies for public-private 
partnership.

2. Strengthen Regional Coopera�on  and Applied Research

a. Establishment of effec�ve networks to increase the coopera�on among stakeholders at the local, na�onal 
and regional levels. Networks could be a pla�orm to develop regional database, share related informa�on, 
scien�fic knowledge and techniques for water harves�ng;

b. Public awareness, capacity building, and scien�fic research programs should be implemented to sustain the 
development of water harves�ng.
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3. Improved Water Harves�ng Sustainability

a. Establishment of an Arab regional ini�a�ve on water harves�ng as part of the proposed ini�a�ve for 
non-conven�onal water resources u�liza�on.  The focus of the water harves�ng component would be to 
provide the financial and technical support to adopt and build up appropriate water harves�ng technologies 
and structures. This effort should build on the FAO Regional Water Scarcity Ini�a�ve (WSI) adopted and 
supported by the League of Arab States’ Arab Water Ministerial Council; and  

b. Pilot-scale water harves�ng projects could be financed and constructed at poten�al areas to demonstrate 
new technologies u�lizing indigenous regional knowledge.
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