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The problem
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. Waterin, on, and above the Earth
-

‘:. Liquid fresh water Howard Periman, USGS

s . Jack Cook, Adam Nieman
I e ——— * . Freshwater lakes and rivers Data: Igor Shiklomanov, 1993




Water crisis today and tomorrow

2020, 7.8 bin, 1 bln without safe water supply,
3 bln without safe water sewage,
6 min deaths/year due to water-related issues.

2050, 10 bln, 30% live in arid areas,

30% more agricultural area,
50% more water needed,
60% more food,

80% more energy.




Population increase in MENA

e 1970- 128 million
e 2020 - 380 million
e 2050 - 700 million
e 2100 - >1 billion
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Renewable water resources

Actual Renewable Water Resources per Capita, by Region

Australia and New Zealand

Latin America and the Caribbean
North America

Europe and Central Asia

Sub-Saharan Africa

East Asia and Pacific
(including Japan and Koreas)

Western Europe

South Asia
Middle East and North Africa
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1,000 meters3/year
Economic water scarcity (3000 m3/capita and year)

Source: Table A1.1.
\4

Physical water scarcity (1000 m3/capita and year)
After: Tolba and Saab (2008)
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Total renewable water resources per capita
in Arab world
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83 million people with no access to safe drinking
water in MENA

B % Without Access to Safe Water




96 million people with no safe sanitation
in MENA
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Sectorial water consumption

% of Freshwater Used for Agriculture.
Domestic and Industrial Purposes
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Cultivated areas per capita (ha) 2007
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Ratio cereal import to domestic supply
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The complexity
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Loweer Jordan Rbver Basin Water Balance

Southern Jordan
Valley, 1900

After: Suleiman (2003)
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http://upload.wikimedia.org/wikipedia/commons/a/a9/JordanRiver_en.svg
http://upload.wikimedia.org/wikipedia/commons/a/a9/JordanRiver_en.svg
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Lower Jordan River Basin Water Balance

Southern Jordan
2020

Valley,

After: Suleiman (2003)
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Jordan River flow




Dead Sea water level decreasing 1 m/year (Ministry of Water and
Irrigation, Jordan




Water-Energy-Food Nexus

w%ter (+50% in 2050)

Energy is needed

to produce food
. ]
) Food
(+80% in 2050) Food can be used (+60% in 2050)

to produce energy




Role of water in Middle East political
stability

 Winter 2010-2011 eastern China is affected by extreme
drought.

 Chinaincreases wheat import, global wheat price doubles,
bread price in Egypt triples.

* In Egypt food costs ~“40% of income.
e January, 2011, Arabic Spring starts in Tunisia.

* February, 2011, Mubarak resigns.




The future
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Spatial pattern of the mean annual and seasonal temperature

difference (°C) between 2050 and 2000 (Saadi et al., 2015). 2
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Winter

Spatial pattern of the mean annual and seasonal precipitation

differences ‘mm: between 2050 and 2000 ‘Saadi et aI.i 2015‘. 24



Temperature increase (2080)

Probability density

A

Asian Mashrek

After: Wasimi, 2010
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Annual mean temperature rse in °C

Figure 4.

Probability distribution of
amnual atmospheric
temperature rise from
1980 to 2080 for various
regions of MENA using
statistical predictions




Precipitation change (2080)

Climate change

: in the MENA
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Temp and prec change
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Fig. 4 Scenario of the mean temperature and the annual rainfall evolution in 2050 (GTZ 2007).

(a) rise in the mean temperature (°C) (b) variation in the mean annual rainfall (%) .
A2021-11-27 After: Omrani and Uessar, 20122/




Cereal production

Projected impact of climate
T ot _ change on cereal productivity.
.“ | Maciterranaan See 2080 (% change on 2000}, :
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Source: GRID-UNEP Vital Graphics; orig. from PNUD Rapport sur le Developpement Humain
2006
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Climate Stressors and Climate Risks

AGRICULTURE

Stressors Risks
Decrease in crop yields

Rising Shifts in growing seasons
temperatures Degradation of soil quality and

productivity

Sea level rise — .
leading to Increased salinization of aquifers

saline intrusion  @nd decreased availability of
water for irrigation

Change in Increase in food prices/food
E::j‘_t‘:ﬁ:;ﬂt'“" shortages

Economic losses (both national
and household incomes)
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Questions for discussion
* Do you have a personal experience of climate change?
* |s water scarcity affecting your personal life in any way?

* Do you work with water scarcity in your profession/studies?

27/11/2021 31



That s all for now!
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