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Editorial

Dear colleagues,

It is with great pleasure that we present the fifth edition
of the RésEAU Brief series, a medium to share SDC’s learn-
ings from water related projects and programmes at the
global level. This edition addresses water management
solution pathways under climate change in the Mid-
dle East region, with a focus on Jordan, the host country
for the 36th AGUASAN Workshop which took place in
June 2022. It was followed by the official launch of the
Sub-RéseEAU MENA, covering the Middle East and North-
ern Africa.

Water security and climate change are among the most
relevant and urgent issues for the economies and social sta-
bility of the countries in the MENA region, and therefore
for SDC and its partners. The region is a global hotspot of
unsustainable water use: in some countries, more than half
of the current water withdrawals exceed sustainable limits
(World Bank, 2017). Over 60 percent of the population in
the MENA region live in water-stressed areas, further exac-
erbated by climate change, societal, economic and political
fragility and instability, making the management of water
scarcity even more difficult (ibid.). Rapidly growing urbani-
sation and climate change jointly increase water stress, lim-
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iting agricultural land and reducing productivity, and finally
jeopardising food security and health.

The region will need to intensify its efforts to “increase
water use efficiency across all sectors and ensure sus-
tainable withdrawals and supply of freshwater to address
water scarcity and substantially reduce the number of
people suffering from water scarcity” (SDG 6.4). Improved
water use and management across sectors is also the basis
for climate change adaptation and mitigation (SDG 13).
National and regional policies need to therefore consider
water management and use practices through a climate
resilience lens.

Against the backdrop of these challenges, this RésEAU
Brief summarizes some of the strategies currently applied
for sustainable water management and climate resilience
in the Middle East. And, in line with these strategies, the
actionable solutions that were co-created by the partici-
pants of the AGUASAN Workshop in Jordan.

We wish you a good read and welcome your feedback and
comments!


https://aguasan.ch
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN%20Report_V9_1664446347166.pdf?alt=media&token=3e671258-6cd5-4383-9827-52726fb9e8cc
https://openknowledge.worldbank.org/entities/publication/62f75eb4-5488-50dc-9bb5-b54b12a32ac0
mailto:daniel.maselli%40eda.admin.ch?subject=

1. Water use and management

in the Middle East region:

challenges and opportunities® ™ -

1.1 Water scarcity in the Middle East region

Countries in the Middle East are the most water stressed
in the world, that is, they withdraw the highest proportion
of freshwater of the total available resources (de Waal et al.,
2023).
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P Figure 1: Water stressed countries, following SDG 6.4.2: Level of water stress: freshwater withdrawal as a

proportion of available freshwater resources (source: de Waal et al., 2023).

In SDC’s programming, the Near East region is composed
of Iraq, Israel, Jordan, Lebanon, the Occupied Palestinian
territory, and Syria, with the wider Middle East including
the Arabian Peninsula and Iran (SDC, 2020).

The focus in this brief is on Jordan, as a country illustra-
tive for the water, climate, and geo-political challenges in
the Middle East, crossing the development and humani-
tarian spheres in this fragile region. Jordan was therefore

the host of the AGUASAN workshop 2022 (AGUASAN
2022).

This brief refers to the Middle East and Northern Africa
(MENA) region when mentioning broader regional reali-
ties and sources, as this is the region covered by the Sub
RésEAU MENA (with members from Lebanon, Irag, Jordan,
Syria, occupied Palestinian Territories, Yemen, Tunisia,
Egypt, Morocco, and Turkey).

1 This section is based on work on water scarcity in the MENA region by the World Bank in 2017 (“Beyond Scarcity: Water Security in the
Middle East and North Africa”) and in 2023 (“The Economics of Water Scarcity in the Middle East and North Africa: institutional solutions”).


https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://openknowledge.worldbank.org/bitstreams/841665fd-2028-578d-bfff-86a1a4d4c392/download
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://www.shareweb.ch/site/Water/resources/Documents/2022/Switzerland%20MENA%20Strategie_2021-2024.pdf
https://www.shareweb.ch/site/Water/Documents/AGUASAN%202022%20Report.pdf
https://www.shareweb.ch/site/Water/Documents/AGUASAN%202022%20Report.pdf
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A recent World Bank (2023) study concludes that the
MENA region is facing unprecedented water scarcity.
"By 2030, the water available per capita annually in
MENA will fall below the absolute water scarcity threshold
of 500 m? per person per year. Water scarcity will become
even more acute as the population grows. The region’s
population grew from just over 100 million people in 1960
to more than 450 million in 2018. It is estimated to reach
more than 720 million by 2050"”. Without adjustments in
current water management strategies, water demand will
rise and shortages will have a detrimental impact on liveli-
hoods and agricultural output and may raise tensions
among users, notably between farmers and cities (de \Waal
etal., 2023).

Important to highlight in relation to population growth
are the urbanisation tendencies as well as the additional

pressure faced by countries such as Jordan, on water sys-
tems and services due to the influx of displaced people,
putting both host communities and refugees at risk.

Available water resources are overallocated across con-
sumptive uses as agriculture, cities, and industry (see the
volumetric importance of irrigation water use in the region
in Figure 2). This increases tensions over water resources,
within countries as well as in transboundary basins.

The key drivers of water scarcity are related to demo-
graphics and economic growth (see also Droogers et
al., 2012). Yet the cost of climate-related inaction is
much higher in MENA than in other regions of the world.
Continuing along the current path of water management
and allocation could cost the region much more than
elsewhere.

A tomato farmer looks off towards an area where the Dead Sea has receded in Ghor Haditha, Jordan, on April 10, 2021.
© Marcus Yam


https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://reliefweb.int/attachments/32af40d7-a1a4-404a-ad98-5b44a225720e/refugee_and_migrant_health_country_profile_Jordan.pdf
https://hess.copernicus.org/articles/16/3101/2012/hess-16-3101-2012.pdf
https://hess.copernicus.org/articles/16/3101/2012/hess-16-3101-2012.pdf

1.2 Need for sustainable water use and
management

Countries in the MENA region have addressed water scar-
city by increasing or stabilizing water supply by building
more dams, tapping into groundwater, and desalination
without adequately addressing critical water demand, ef-
ficiency, and governance issues. This is fiscally and envi-
ronmentally unsustainable (de Waal et al., 2023).

The authors flag that there has been little focus on reduc-
ing water losses and introducing efficiency measures
that would conserve water. There is room for optimization
across use sectors:

e In water supply: half of the utility service providers re-
ported that more than 30% of the water they produce
is not billed to customers due to a combination of phys-
ical and administrative losses (ibid.).

¢ In sanitation: 82% of collected wastewater either goes
back into nature untreated or is treated but not reused
(World Bank, 2017).

e In agriculture: agriculture uses nearly 80% of the re-
gion's water. Total water productivity (the economic
output per volume of water used by an economy) is for
many MENA countries well below that of high-income
countries’ average of 50 USD/m3. The region has the
highest per capita freshwater resources losses in the
food supply chain in the world (ibid.).

e Across these sectors, the region has the world’s lowest
water tariffs and the highest proportion of GDP (2%)
spent on public water subsidies (ibid.).

The unsustainable withdrawal of groundwater has ena-
bled policy makers to delay tackling water management
and services reforms. MENA has relied increasingly on im-
ports of virtual water — water used to produce com-
modities — which doubled between 1998 and 2010. Reli-
ance on virtual water imports exposes countries to supply
shocks.

Existing institutions that manage the allocation of water
across competing needs — particularly between agricul-
ture and cities — are highly centralized and technocratic.
This limits their ability to resolve trade-offs in water use
at the local level. Reforms are needed to decentralize de-
cisions about water management and service delivery (de
Waal et al., 2023).

1.3 Challenges and opportunities to
improve water management

In all, even without the effects of climate change on wa-
ter availability and demand, tendencies such as increasing
demand, water pollution and weak water governance
make the water security outlook in the region bleak.
Nevertheless, the region has examples of more optimal
water use and management practices and policies. Fa-
vorable contextual factors such as a young, generally ed-
ucated population; ample renewable energy supply op-
tions (wind and solar); and the use of digital technologies
in water resource data, provide opportunities to improve
water management.


https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://openknowledge.worldbank.org/entities/publication/62f75eb4-5488-50dc-9bb5-b54b12a32ac0
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
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P Figure 2. Water consumption per sector in countries
in the Middle East region
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2. Climate change impacts on water

resources an

theilr use in MENA

The MENA region is not only the most water-scarce
region in the world, it is also one of the regions most
affected by climate change (Waha et al., 2017). The
expected economic losses from climate-related water
scarcity in this region are the most significant: esti-
mated at 6 to 14% of GDP by 2050, as compared to a
global average reduction of less than 1% (de Waal et
al., 2023).

2.1 Observed climate change impacts on
water resources

Climate change already has a considerable impact on
water resources quantity, quality, and predictability in
the region. MENA countries are already experiencing
heat extremes and water shortages (Waha et al., 2017).
Observations indicate large increases in temperature
extremes, in evapotranspiration, and decreased precipi-
tation in the region, contributing to drought conditions,
decreased surface runoff and dust storms (Shaw et al.,
2022). Heat waves have increased in intensity, number,
and length during recent decades, especially in summer
for the coastal Mediterranean region (Ali et al., 2022).
The observed increase in meteorological droughts since
the 1960s confirms the overall drying trend in the
region (Waha et al., 2017). This drying trend goes hand
in hand with the risk of floods, the most frequent nat-
ural disaster in the MENA region. Between 1981 and
2011, about 300 floods hit the region, killing 19,000
people and affecting more than 8.6 million people
(World Bank, 2014).

2.2 Projected climate change impacts on
water resources

Climate change is likely to further increase pressure on
water resources. MENA countries are expected to expe-
rience future drying and temperatures increasing at a
faster rate than the global land average, with increasing
risks of heat waves (Borghesi and Ticci, 2019). Climate
models project regional warming at rates about 20%
above global means and reduced rainfall (12% less
for global warming of 3°C) for MENA countries in the
Mediterranean region (Ali et al., 2022).

With 2°C global warming, annual water discharge is
expected to decrease by 15-45% (Waha et al., 2017).
With 4°C global warming, the mean summer temper-
atures could increase by up to 8°C, while water runoff
could decrease by 75%, and land aridity could increase
by more than 60% in many parts of the MENA region
(ibid.).

For Jordan, for example, the projections for 2070-
2100 include the climate will become drier, with 16 -
47% less precipitation, more, longer and more severe
droughts and 15% higher potential evapotranspira-
tion (Jordan's 4th National Communication on Climate
Change, 2023).

The low-lying areas in this region are the most exposed
to coastal climate-related risks (e.g., sea level rise,
floods, erosion) and other consequent risks (e.g., saltwa-
ter intrusion and agriculture damage). Climate change
threatens water availability, reducing river low flows and
annual runoff by 5 to 70% across the Mediterranean
region, reducing hydropower capacity (Ali et al., 2022).
By 2100, the two largest reservoirs in Jordan are pro-
jected to have a reduction in annual inflow of 31% and
65% (Rajsekhar and Gorelick, 2017).

A 16% decrease in groundwater recharge is projected
in Jordan by 2100 due to reduced precipitation (Jordan's
4th National Communication on Climate Change,
2023). Consequently, groundwater quality is expected
to decrease, with higher salinity levels (Ministry of Water
and Irrigation, 2023). Lastly, climate change is likely to
further increase the frequency and intensity of existing
hazards, such as flash floods (World Bank, 2017).



https://link.springer.com/article/10.1007/s10113-017-1144-2
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://link.springer.com/article/10.1007/s10113-017-1144-2
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter10.pdf
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter10.pdf
https://link.springer.com/article/10.1007/s10113-017-1144-2
https://documents1.worldbank.org/curated/en/211811468106752534/pdf/816580WP0REPLA0140same0box00PUBLIC0.pdf
https://www.iemed.org/publication/climate-change-in-the-mena-region-environmental-risks-socioeconomic-effects-and-policy-challenges-for-the-future/?lang=fr
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_CCP4.pdf
https://link.springer.com/article/10.1007/s10113-017-1144-2
https://www.undp.org/sites/g/files/zskgke326/files/2023-10/jordans_fourth_national_communication_report._spread_view_0.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2023-10/jordans_fourth_national_communication_report._spread_view_0.pdf
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_CCP4.pdf
https://www.science.org/doi/10.1126/sciadv.1700581
https://www.undp.org/sites/g/files/zskgke326/files/2023-10/jordans_fourth_national_communication_report._spread_view_0.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2023-10/jordans_fourth_national_communication_report._spread_view_0.pdf
https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://openknowledge.worldbank.org/entities/publication/62f75eb4-5488-50dc-9bb5-b54b12a32ac0

2.3 Climate change impacts on water use

Higher temperatures will lead to a greater requirement
for human water consumption, further straining the
limited water supply. Increased water scarcity and varia-
bility due to climate change are furthermore expected to
increase the exposure to contaminated waters, reduce
water availability for sanitation and expand disease bur-
den (ibid.; Ministry of Water and Irrigation, 2023).

Increasing water demand from irrigated agriculture
due to higher temperatures puts the water resources
under enormous pressure in the MENA region. The
lack of surface flows and reliance on non-renewable
groundwater reserves for irrigation makes agriculture
particularly vulnerable to global warming (World Bank,
2016). Yields of rainfed crops may decrease by 64% in
some locations (Ali et al.,2022).

Given the growing water demand from agriculture and
other users and the increasing competition over water
resources, water management needs to be improved
and adaptation efforts need to be enhanced (ibid.). The
three basic management and adaptation options
are: 1) increasing the supply and storage of water, 2)
decreasing demand, and 3) reducing water-related risks,
i.e. the impact of precipitation extremes and variability
(World Bank, 2016).

The next section will take a closer look at current water
management strategies and options to take them fur-
ther towards climate resilience.



https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/862571468196731247/high-and-dry-climate-change-water-and-the-economy
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_CCP4.pdf
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/862571468196731247/high-and-dry-climate-change-water-and-the-economy
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3. Current water management _
strategies for climate resilience

g

and future pathways

Jordan currently implements several strategies to reduce
water scarcity and adapt to climate change related risks.
The most important strategies are presented here (see for
a more exhaustive list: Ministry of Water and Irrigation,
2023 and Ali et al., 2022). In line with these strategies,
potential actionable solutions were co-created by five
expert groups at the AGUASAN Workshop from the
MENA region and are presented in the boxes. The solu-
tions were shared with SDC's regional water network,
the Sub-RésEAU MENA, and will serve as a thematic and
strategic foundation for efforts in the region in the fol-
lowing years.

¢ Improve the water use efficiency in all sectors,
especially in agriculture where on-farm water use
efficiency is currently around 60%, leaving room
for improvement (Ministry of Water and Irrigation,
2023). For instance, adopting pitcher irrigation to
supply water to plants at specific rate, but also using
drought-resistant crops (Abu-Zreig, 2022).

Box 1:
Establishing a Predictive Food Security Platform

A dynamic and coherent water-climate-crop modelling
platform to enable seasonal scenario planning and the
selection of high-nutritional, water-saving value crops at
country and regional scale in Jordan and Lebanon.

There is a lack of understanding of how water scarcity
affects food security. This is necessary to strategically
reallocate water budgets for critical crops that sustain
national food security. The expert group suggests creat-
ing a predictive tool looking at food security holistically.
The tool is a modelling platform where water, climate,
and crop data are integrated to enable scenario plan-
ning and inform crop selection for each season on coun-
try and/or regional scale. Its use could allow promoting
high-nutritional value crops for national consumption
and minimize the virtual water exported to other coun-
tries. For more information read the factsheet.
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Reduce non-revenue water (NRW) is another top pri-
ority for Jordan’s water sector, to reduce water demand.
In recent years, several programs and plans have been
developed to address the problem. The authorities aim
to reduce NRW from its current level of around 50%
nationally to 25% of water supplied to urban systems
by 2040. Reducing NRW is focus of a specific strategy,
along four mayor pillars: 1) Strengthening institutional
capacity of water utilities; 2) Effective measurement,
monitoring and controlling of water supply; 3) Reducing
commercial losses; and 4) Minimizing physical losses.
(Ministry of Water and Irrigation, 2022).

Increase the contribution of non-conventional
water resources to the national water budget.
Currently, there are 31 wastewater treatment plants
across the country which produce 186 million m? of
high-quality treated wastewater, with 90% already
being reused in irrigation and industry (Ministry of
Water and Irrigation, 2023). Future water supplies
are expected to mainly rely on the sea water desal-
ination (ibid.). The National Water Carrier Project is
expected to deliver annually 300 million m? of desal-
inated water by 2027. This strategic project will take
water from the Red Sea, desalinate it, and channel it
450 kilometers north to Amman and its surrounding
area (Ministry of Water and Irrigation, 2022).

Box 2:
Promote decentralized, cost-effective, and valued
wastewater treatment in rural areas of Jordan
and Lebanon, through pilot-scale demonstration
plants.

The expert group suggests shifting toward a decentral-
ized sanitation strategy which offers agility and rela-
tively swift sanitation improvements that communities
and Small to Medium Enterprises can manage them-
selves. A stepwise approach is proposed to overcome
resistance and to mobilize support for decentralized
wastewater treatment and reuse, based on 1) Assess
the state-of-the-art on decentralized/rural Wastewater
Treatment (WWT) in MENA, including performance,
obstacles, and opportunities; 2) Upgrade selected pilot
treatment plants in Lebanon as demonstration site for
stakeholders from Jordan, Lebanon, and Iraq; 3) Develop
a refined concept approach to decentralized/rural
wastewater treatment in MENA. For more information
read the factsheet. See also Box 6 for the field visit to
the South Amman Wastewater Treatment Plant and the
reuse in agriculture.


https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_CCP4.pdf
https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FFinding%20actionable%20solutions%20for%20fragile%20contexts%20in%20the%20Middle%20East_Abu-Zreig_1660814811602.pdf?alt=media&token=fbdd1718-cc90-4c2f-b7f4-2f5721fd90e6
https://jordankmportal.com/resources/national-non-revenue-water-strategy-for-jordans-water-sector-2022-2040
https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://www.unescwa.org/sites/default/files/event/materials/Mitigation_Jordan_Project_Fact_Sheet_RE%20Desalination%20Plant%20%2814Sept22%29.pdf
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN_Expert%20Group_Factsheet_WaterSecurity_Final_1664445980910.pdf?alt=media&token=9a1be778-59c9-4b0d-aec0-a8e8c6f015fb
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN_Expert%20Group_Factsheet_Wastewater_final_1664445943286.pdf?alt=media&token=e14be666-7133-495f-a2eb-66dee8beccc7

Reduce groundwater over-abstraction and
improve groundwater recharge. This strategy has
three components: 1) Control the number and expan-
sion of wells; 2) Control the abstraction by existing
wells; 3) Manage the supply, that is, increasing avail-
ability by e.g. artificial recharge (Molle et al., 2017).
Groundwater resources continue to be overexploited
and urgently require rehabilitation. Some of them
have been totally depleted and rehabilitation may have
become technically impossible (Radaideh, 2022). The
outlook is bleak: current policies are unlikely to suf-
fice for balancing supply and actual uses, and water
tables will continue to fall, even though at lower rates
(Molle et al., 2017).

Box 3:

Improved water information systems for
evidence-based decision-making in groundwater
management.

Despite its key role as central water source in the MENA
region, information and data on groundwater is insuffi-
cient for evidence-based decision-making and sustain-
able use.

The expert group suggests developing an improved
information and management system for groundwater
and to enhance stakeholder awareness and involvement
in the development and implementation of solutions
to manage and reduce water demand. These solutions
include enlarging groundwater storage and regulating
water demand at large scale. For more information read
the factsheet.

Increase water storage capacity through:

1) Rainwater harvesting by households. At the house-
hold level, rooftop rainwater harvesting is promoted
as a viable option, but its implementation rate is still
limited due to its high initial cost and maintenance
requirements (Al-Houri & Al-Omar, 2022). The vol-
ume of rainfall collected on rooftops could increase
water supply by about 30 million m3year or 8% of
the domestic national water supply in 2015 (Abdulla,
2020). 2) Rainwater harvesting at farm level, through
measures to increase soil water retention capacity,
infiltration ditches and small earthen structures (Abu-
Zreig, 2022). 3) Dam construction and operation at
watershed level. The scarcity of rainwater in recent
years combined with sedimentation building up con-
siderably reduced their potential to bridge water
shortages (Ministry of Water and Irrigation, 2023). In
2021, six out of a total of 17 mayor surface water
reservoirs have dried up (Abu-Zreig, 2022).

Box 4:
Generalised rainwater harvesting and storage at
household level.

The expert group suggests fostering the willingness
of public and private owners to implement rainwater
harvesting and water-saving infrastructures in build-
ings. Rainwater harvesting can increase the self-reli-
ance and resilience in case of temporary suspension of
centralized water supply services. It can reduce tensions
of refugees and host communities during drought or
water supply interruptions.

High-level communication is needed to mobilize the
population to become the actor of the solution by
increasing the portion of rainwater harvested in urban
areas. This will complement the already existing
Jordanian water-saving culture. For more information
read the factsheet.
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https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN_Expert%20Group_Factsheet_Groundwater_final_1664445924246.pdf?alt=media&token=3711b8fc-bd67-4043-b813-02602da2b707
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN_Expert%20Group_Factsheet_SmartWASH_final_1664445993895.pdf?alt=media&token=00081b5f-3f7f-4ca6-a173-36e426456f7c
https://publications.iwmi.org/pdf/H048395.pdf
https://pubs.sciepub.com/ajwr/10/2/4/index.html#Figure7
https://publications.iwmi.org/pdf/H048395.pdf
https://watermark.silverchair.com/jwrd0120022.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAABBgwggQUBgkqhkiG9w0BBwagggQFMIIEAQIBADCCA_oGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMME-_kENyVI6Fo-SpAgEQgIIDy-PQIxMtrktDmLBKDIyXMSCat08Cbx-Lr1G4R94KVoHPsUtJHJdzFYh63_dtJ7io3sVQMqmB-X0Ihy8_icBNlL5vDLhWJpMKetaLw-wZ2_7nk_cvwLjp8QYGcpyZqV3oGS_YObr7fxMrJgAucs42j6Tfhd21whYleERMjFdqN4wF8cpgQp7LXmb96D6UAdBD991bAYCDhOVquEtwf3OV0I3ps8BrK3aUlb7kBPUsl6dtw-MmAbpnKaCdBlB3sZpwbab_fNuxj5Pwzi-WpCTIonDsRzuV-H5byei4435TbR7dMrCZ-x38U6LW4bJpBgH4HFW80DqzcqnoRPEN8up97p-FMP_gD-WF9LCGmh9JjAr605WLfYzu980CN8aKGvwkCzpeQ3XqY6JkTAkLg8cZkzuMc71mWzyzTD9QjcDTQAT7O8v_u8PiiGI7GTV9dsc_MYvWz5AWRIodsRgvnuNTkw476yzlv8zHV9M8tbxrSRRhsldgzylLMQXoxsaxDjnBbVhivMijg6-HpcIjFdn_1NmwSGCXZkjc4i7gKCmCr-ZPJ8yEdysKqzHVSDXH35Cj8k2FYfUlogutTioKYk-IjuzmrFh4-xmvEFIhb2D1w4SbZ7J8OQJHWua7EwLnRvqy4I069fRolpRge_GCUHTSq9bjHhQ3tOtrOK0xJNiugiMjgEK3hGTbjw5kar8SIsOYd74t_oQf38PaaDqwhklevC5yj3IPK_nIz1ozHbtZ-00DFc7jZAua7wqA7u81iaqqy-xGO2ywUMUOcgu30lytaaeNcf0KpviUUOzUIUvfPOBbmS3hjzZ5-fPJgtXeyNM8y1nk2kttumpV78Ar3FXqflS0fLyHoSIXVz-mI0OhMuA_UncbRHJhuvILG38f5ge2W_nzTMZdXDQ495h1fekwAXFTpVGWIVklpuS_AzMLgKiKWg4SOQ4iH8lAYHBNXj4Mvvyd7F-oUMTeJqz3s7Q6M_m8_8FyewgzIz4bajdpKYfF-q8ibYVFsTQ8BXgDZyHDyTKiOcTs6ltc--0r_tqO_BOIrfcuMGmCliZgtuxXfepo8FfamBEGGWjfuY4-aQPZ32_9lOkFhozIJr9u3hfML6Q1ZPfEK0_gN5chvvZCGjbMUnQAgxtmndFxXvf4-WtTZdw2t85xS1ECYxUUYFb4GRwxV3jkC9BrX9Hm4cbKYRFfUcTAhZT-smAT3mvBVQnlBQDE2tM0Bw9dKScLTxpzalY8PDzVvVyg7mR7EZkbKz8zqPbkiTCzybAD8cNW8yrbajMO-K6nMZA8-Qj7
https://www.tandfonline.com/doi/abs/10.1080/1573062X.2019.1648530
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FFinding%20actionable%20solutions%20for%20fragile%20contexts%20in%20the%20Middle%20East_Abu-Zreig_1660814811602.pdf?alt=media&token=fbdd1718-cc90-4c2f-b7f4-2f5721fd90e6
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FFinding%20actionable%20solutions%20for%20fragile%20contexts%20in%20the%20Middle%20East_Abu-Zreig_1660814811602.pdf?alt=media&token=fbdd1718-cc90-4c2f-b7f4-2f5721fd90e6
https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FFinding%20actionable%20solutions%20for%20fragile%20contexts%20in%20the%20Middle%20East_Abu-Zreig_1660814811602.pdf?alt=media&token=fbdd1718-cc90-4c2f-b7f4-2f5721fd90e6

12

Understanding synergies and trade-offs along the
Water-Energy-Food-Ecosystems (WEFE) Nexus.
The need to understand water challenges as interre-
lated with food, energy and ecosystems (the WEFE
nexus) is clearly emphasized in the National Water
Strategy 2023-2040. Examples include using nature-
based solutions for treating wastewater then reused
for irrigation or using solar energy to reduce water
production and transport costs and its carbon foot-
print. Or the importance of reducing food waste,
thereby indirectly reducing the water required for its
production (A&FS Network, 2023). This requires holis-
tic, cross-sector planning and coordination of water-re-
lated policies and investments (Ministry of Water and

Irrigation, 2023).

Box 5:
Recognise the value of ecosystems in the WEFE
domains.

To counter the idea that protection or improvement of
ecosystems has no value or added benefit in develop-
ment in the water-energy-food domains, a simple step
for attracting investment interest is to demonstrate the
socio-economic value of the second ‘E’ for Ecosystems.
The expert group proposes to select existing projects
in the water/energy or water/agriculture sectors and
identify the true monetary value of the ecosystems
they support, e.g. in avoided health costs, in compar-
ing replacement versus restoration costs or enhanced
productivity and income through improved environmen-
tal quality. Demonstrating the socio-economic value of
ecosystems could attract investment in the WEFE Nexus
and encourage cross-sectoral project thinking that gives
priority to the WEFE Nexus rather than specific sectors
or resources. For more information read the factsheet.

The Sub-RésEAU MENA organised a webinar in
September 2023 as a follow-up of the AGUASAN
Workshop to share current thinking, draw lessons from
regions where WEFE nexus thinking has already been
applied and outline possible approaches for the Middle
East.

Improve transboundary water sharing agree-
ments with neighbouring countries through
participation in regional dialogue mechanisms, nego-
tiation, and cooperation on water. In this regard, the
Blue Peace Middle East initiative supported by SDC,
launched the Yarmouk Future Programme, which
in 2019 led to the creation of the Water Diplomacy
Center at the Jordan University of Science and
Technology. The programme generated the knowl-
edge and capacity required to facilitate the emergence
of law-based, equitable and sustainable transbound-
ary water arrangements, with a focus on the Yarmouk
tributary to the Jordan River (Abu-Zreig, 2022).

Improve the adaptive capacity of water utilities to
protect them from adverse impacts of climate change
and reduce their environmental impacts, is one
among seven central water-related objectives in the
National Climate Change Adaptation Plan (NAP) of
Jordan. This includes measures such as: 1) Conducting
climate-proofing studies for existing water utilities
and integration of climate proofing tools for planned
water utilities; 2) Applying the Climate Resilience
Water Safety and Security Planning tool to identify
adaptation measures at utility level.

Improve early warning systems for rainfall, flash
floods and droughts and reduce flood risk is
another key priority in Jordan's NAP. Key measures
include: 1) Improving meteorological capacities in
forecasting weather conditions to enhance decision
making; 2) Developing flood risk maps for all urban
and rural areas and identification of hotspots. In this
regard, Swiss Humanitarian Aid (SHA) is supporting
Jordan’s authorities to strengthen their capacity to
manage flash floods with the national flood mapping
programme. The Agaba Flash Flood early warning
system is another example (Lechner et al., 2021).
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Box 6. Field visit to the South Amman Wastewater Treatment Plant

Participants of the AGUASAN workshop visited the South Amman Wastewater Treatment Plant. Treated wastewa-
ter is an integral component of Jordan’s water resources. The South Amman Wastewater Treatment Plant consists of
bioreactor tanks, settling tanks, thickener grit chambers, grease removal installations, splitter boxes and cham-
bers, a chlorination system, and sludge pumping stations. The wastewater is used for the irrigation of crops and for
industrial uses.

Impressions from the visit at the South Amman Wastewater Treatment Plant

Also, a local farmer situated nearby was visited who uses the treated wastewater. The farmer explained the func-
tioning of the irrigation system using wastewater, the payment for water and the financial viability. The choice
of irrigation techniques is based on water efficiency and initial investment and maintenance costs. As the use of
treated wastewater for crops for human consumption is not accepted, the farmer produces fodder for animal use
only, a choice based on the nutritional value and potential revenue (AGUASAN, 2022:16-17).

Impressions from the visit to the local farm which uses treated wastewater for fodder crops
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https://www.shareweb.ch/site/Water/Documents/AGUASAN%202022%20Report.pdf

4. Lessons in a nutshell

The people and governments of the Middle East and
the MENA region at large, face an increasing number
of challenges in managing water scarcity: covering
dry periods and droughts, feeding a growing population
and sharing resources in peace with neighbours. The
implications of climate change make the underlying
water governance changes needed, more evident and
more urgent. Climate extremes like droughts and floods
intensify the pressure on water resources, related infra-
structure, and livelihoods in all countries of the region,
leaving the most vulnerable as the poor, the displaced
and small farmers, most affected.

The basic strategies at hand are increasing the supply
and storage of water, decreasing water demand, and
reducing water-related risks. Countries as Jordan, host
of the AGUASAN Workshop 2022, have developed
water management strategies that consider climate-re-
lated risks along these lines.

Aljabali Hydroponic farm, UM Al amad-Amman, Jordan
© Aguasan
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Participants of the workshop have identified five poten-
tial solutions that contribute to pathways towards
more resilient water management:

1) establish a platform to plan for food security, based
on climate-water data and scenario thinking;

2) demonstrate the value of decentralized wastewater
treatment;

3) establish water information systems for evi-
dence-based groundwater management;

4) involve households towards generalised rainwater
harvesting and storage; and

5) recognize the value of safeguarding ecosystems in
projects in the WEFE domains.

The co-creation of context-specific, practical solutions
has sparked collaboration among sector specialists and
their organizations. SDC's newly established regional
water network, the Sub-RésEAU MENA, is trying to
take on these ideas as part of its emerging agenda for
the following years.




Resources

A&FS Network, 2023
Food Systems: Middle East and North Africa - Focus
Water. Third online session of the Food Systems Lear-
ning Journey organized by the Agriculture & Food Sys-
tems Network of the Swiss Agency for Development
and Cooperation (SDC) January 2023. https://youtu.

be/8EL 3xK6Byo

Abdulla, Fayez, 2020.
Rainwater harvesting in Jordan: potential water saving,
optimal tank sizing and economic analysis. Urban Wa-
ter Journal, 17:5.

Abu-Zreig, Majed, 2022.
Water Management in Times of Climate Change. Fin-
ding actionable solutions for fragile contexts in the
Middle East. Presentation held during the 36th AGUA-
SAN workshop.

AGUASAN, 2022.
Water management in times of climate change. Fin-
ding actionable solutions for fragile contexts in the
Middle East. Report of the 36th AGUASAN Workshop,
Jordan, 5 -9 June 2022. 43pp.

Ali, E., W. Cramer, J. Carnicer, E. Georgopoulou, N.J.M.

Hilmi, G. Le Cozannet, and P. Lionello, 2022
Cross-Chapter Paper 4: Mediterranean Region. In: Cli-
mate Change 2022: Impacts, Adaptation and Vulne-
rability. Contribution of Working Group Il to the Sixth
Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press, Cam-
bridge, UK and New York, NY, USA, pp. 2233-2272.

Hashemite Kingdom of Jordan, 2023
Jordan’s Fourth National Communication on Climate

Change.

Lechner, Markus, Elodie Feijoo, Frank Wiederkehr and Sa-
lameh Mahasneh, 2021
Scoping Study for SDC's Engagement in the Water Sec-
tor in Jordan. Final Report.

Ministry of Water and Irrigation, Hashemite Kingdom of
Jordan. 2023.
National Water Strategy 2023-2040: Summary.

Molle, Francois, Emad Al-Karablieh, Majd Naber, Alvar
Closas & Amer Salman, 2017.
Groundwater governance in Jordan: the case of Azraq
Basin. A policy white paper. IWMI project publication
— Groundwater governance in the Arab World —Taking
Stock and addressing the challenges.

Rajsekhar, D. and Gorelick, S.M. 2017.
Increasing drought in Jordan: Climate change and cas-
cading Syrian land-use impacts on reducing transboun-
dary flow. Sci. Adv.3, e1700581.

de Waal, Dominick, Stuti Khemani, Andrea Barone and
Edoardo Borgomeo, 2023.
The Economics of Water Scarcity in the Middle East
and North Africa: Institutional Solutions. Washington,
DC: World Bank

Waha, K., et al. 2017.
Climate change impacts in the Middle East and Nor-
thern Africa (MENA) region and their implications for
vulnerable population groups. Regional Environmental
Change.

World Bank, 2016.
High and dry: climate change, water, and the eco-
nomy. Washington, D.C.

World Bank, 2017.
Beyond Scarcity: Water Security in the Middle East and
North Africa. MENA Development Series. World Bank,
Washington, DC.

Further reading

y /o |
¢ /
& i 48
Ak |

Improving agricultural water use efficiency
and prod the Middle East
Pressures, statu: S an nse:

Turkish Water Institute (SUEN), 2022.
Improving agricultural water use efficiency and pro-

ductivity in the Middle East: Pressures, status, impacts
and responses. Istanbul, Turkey.

Synthesis report

15


https://www.youtube.com/watch?v=8EL_3xK6Byo
https://www.youtube.com/watch?v=8EL_3xK6Byo
https://www.tandfonline.com/doi/abs/10.1080/1573062X.2019.1648530
https://www.tandfonline.com/doi/abs/10.1080/1573062X.2019.1648530
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FFinding%20actionable%20solutions%20for%20fragile%20contexts%20in%20the%20Middle%20East_Abu-Zreig_1660814811602.pdf?alt=media&token=fbdd1718-cc90-4c2f-b7f4-2f5721fd90e6
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FFinding%20actionable%20solutions%20for%20fragile%20contexts%20in%20the%20Middle%20East_Abu-Zreig_1660814811602.pdf?alt=media&token=fbdd1718-cc90-4c2f-b7f4-2f5721fd90e6
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FFinding%20actionable%20solutions%20for%20fragile%20contexts%20in%20the%20Middle%20East_Abu-Zreig_1660814811602.pdf?alt=media&token=fbdd1718-cc90-4c2f-b7f4-2f5721fd90e6
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN%20Report_V9_1664446347166.pdf?alt=media&token=3e671258-6cd5-4383-9827-52726fb9e8cc
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN%20Report_V9_1664446347166.pdf?alt=media&token=3e671258-6cd5-4383-9827-52726fb9e8cc
https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FAGUASAN%20Report_V9_1664446347166.pdf?alt=media&token=3e671258-6cd5-4383-9827-52726fb9e8cc
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_CCP4.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2023-10/jordans_fourth_national_communication_report._spread_view_0.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2023-10/jordans_fourth_national_communication_report._spread_view_0.pdf
https://www.mwi.gov.jo/EBV4.0/Root_Storage/AR/EB_Ticker/National_Water_Strategy_2023-2040_Summary-English_-ver2.pdf
https://publications.iwmi.org/pdf/H048395.pdf
https://publications.iwmi.org/pdf/H048395.pdf
https://www.science.org/doi/10.1126/sciadv.1700581
https://www.science.org/doi/10.1126/sciadv.1700581
https://www.science.org/doi/10.1126/sciadv.1700581
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://openknowledge.worldbank.org/server/api/core/bitstreams/6d4cbe0d-4156-4a9f-ad2f-57f100f411c6/content
https://link.springer.com/article/10.1007/s10113-017-1144-2
https://link.springer.com/article/10.1007/s10113-017-1144-2
https://link.springer.com/article/10.1007/s10113-017-1144-2
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/862571468196731247/high-and-dry-climate-change-water-and-the-economy
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/862571468196731247/high-and-dry-climate-change-water-and-the-economy
https://login.microsoftonline.com/060d649d-2c93-44d2-8200-a3eb9f3c4160/oauth2/authorize?client%5Fid=00000003%2D0000%2D0ff1%2Dce00%2D000000000000&response%5Fmode=form%5Fpost&response%5Ftype=code%20id%5Ftoken&resource=00000003%2D0000%2D0ff1%2Dce00%2D000000000000&scope=openid&nonce=8F82AAB219EB19B4A65B9E8B5EE6D7277BC455A86D6DDF75%2D38292B2BCAC283F4918838D4EBE9204E2F6C9E8FFECE09785913A5BE22BFDB4D&redirect%5Furi=https%3A%2F%2Fhelvetas%2Dmy%2Esharepoint%2Ecom%2F%5Fforms%2Fdefault%2Easpx&state=OD0w&claims=%7B%22id%5Ftoken%22%3A%7B%22xms%5Fcc%22%3A%7B%22values%22%3A%5B%22CP1%22%5D%7D%7D%7D&wsucxt=1&cobrandid=11bd8083%2D87e0%2D41b5%2Dbb78%2D0bc43c8a8e8a&client%2Drequest%2Did=c50ff7a0%2Dc03a%2D7000%2Dc59b%2Dc0986a86a643
https://login.microsoftonline.com/060d649d-2c93-44d2-8200-a3eb9f3c4160/oauth2/authorize?client%5Fid=00000003%2D0000%2D0ff1%2Dce00%2D000000000000&response%5Fmode=form%5Fpost&response%5Ftype=code%20id%5Ftoken&resource=00000003%2D0000%2D0ff1%2Dce00%2D000000000000&scope=openid&nonce=8F82AAB219EB19B4A65B9E8B5EE6D7277BC455A86D6DDF75%2D38292B2BCAC283F4918838D4EBE9204E2F6C9E8FFECE09785913A5BE22BFDB4D&redirect%5Furi=https%3A%2F%2Fhelvetas%2Dmy%2Esharepoint%2Ecom%2F%5Fforms%2Fdefault%2Easpx&state=OD0w&claims=%7B%22id%5Ftoken%22%3A%7B%22xms%5Fcc%22%3A%7B%22values%22%3A%5B%22CP1%22%5D%7D%7D%7D&wsucxt=1&cobrandid=11bd8083%2D87e0%2D41b5%2Dbb78%2D0bc43c8a8e8a&client%2Drequest%2Did=c50ff7a0%2Dc03a%2D7000%2Dc59b%2Dc0986a86a643
https://bluepeaceme.org/storage/publications/September2023/Fu7pgHvKUtvBlL8v2zmF.pdf
https://bluepeaceme.org/storage/publications/September2023/Fu7pgHvKUtvBlL8v2zmF.pdf
https://bluepeaceme.org/storage/publications/September2023/Fu7pgHvKUtvBlL8v2zmF.pdf
https://bluepeaceme.org/storage/publications/September2023/zGZKqTsRc8SmiXRaS6N8.pdf

Imprint

Editor:

Federal Department of Foreign Affairs FDFA

Swiss Agency for Development and Cooperation SDC
3003 Bern

www.sdc.admin.ch

Specialist contact:
Section Water
E-mail: water@eda.admin.ch

Visuals and infographics:
Zoi Environment Network 2023

Bern, 2023 /© SDC

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Swiss Agency for Development
and Cooperation SDC

Section Water


http://www.sdc.admin.ch

