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Global and Regional Warming




Worldwide Global Warming

The first eight months of 2010 tied the for the
warmest combined land and ocean surface
temperature on record - 14.7 C

above the 20th century average.

The June—August summer was 16.2 C,
above the 20th century average of 15.6 C.
Second warmest on record globally and the
third warmest August on record, since 1880

NOAA'’s National Climatic Data Center



® higher temperatures

@ Increase of evaporation

® reduction of the amount of
precipitation

® change of seasonal distribution of
precipitation
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access to improved drinking water and sanitation

availability of renewable water and the reliance on
external supplies

the relationship between available water and
demands; and

water dependent economy.




Extreme & High Water Scarcity Risk

Countries
Water Security Risk Index, © Maplecroft 2011
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e Project Area
Israel, Palestine and Jordan
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Regional Administrative Boundaries
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SMART, June 2008
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|| Detailed Studies
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Watersheds Shared Water and

Transboundary Resources

Western
Galilee

Jordan Valley Floor
Side Wadis

Yarmouk

100 KILOMETERS
1

Groundwwater basins and direction of groundwater movement (indicated by arrows)



Major Shared Water Resources
Lake of Galilee and Groundwater Aquifers
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@ Rapid population growth increased water demand

@ Poor conservation of the environment

@ Inadequate treatment of point and non point sources of pollution
@ Trans-boundary movement of pollutants.

@ Endanger the water resources and the drinking water quality, adding
pressure on the scarce water resources.

@ Fuelling the conflicting views of the shareholders and threatens the
regional stability.



Feglonal Cogperatiorn Initlailve

Water scarcity may however help foster cooperation
instead conflicts and instability within a highly volatile
situation.

» Cooperation in trans-boundary water resources
management could contribute to sustainable management
of shared water resources and attempts involving multi-
lateral groups receive substantial support from the
international community.

» Experts from Europe and the Mediterranean regions and
beyond were engaged to share experience and identify the
mechanisms to increase effective cooperation in water.

The Working Group represents a wide range of relevant disciplines
which working together will focus on a key priority iIssues.



The Working Group

*Israel

*Yehuda Shevah, Consultant - Project Team Leader
*Miriam Waldman, Ministry of Science (ret.)

*Alon Tal, Ben Gurion University

Clive Lipchin, Arava Institute for Environmental Studies

West Bank and Gaza Strip

*Tamimi Abdel Rahman, Palestinian Hydrology Group - Sub-group Team Leader
*Alfred Abed Rabbo, Bethlehem University, PA

*Hassan Dweik, Al Quads University, PA

*Yousef Abu-Mayla, Al-Azhar University, Gaza - Sub-group Team Leader

Jordan

*Hanan Malkawi, Yarmouk University, Jordan - Sub-group Team Leader
*Abdallah Al-Zoub, Al-Balga University, Jordan

*Abdul Aziz Al Najjar, Kuwait Chemical Society, Kuwait

International Experts

*Hoetzel Heinz, KIT-University of Karlsrule, Germany - Sub-group Team Leader
*Ameen Farouk Fahmy, Ain Shams University, Egypt

*Kandile, G. Nadia, Ain Shams University, Egypt

*Hemda Garelick: Middlesex University, UK

«Stanley Langer, Science for Development, UK

*Charles Kolb, Aerodyne Research, Inc. USA
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Regional Cooperation
Objectives

® Formation of a frarewor< for reglonal and international co-
operatiorn

® Conducting ar Indegenderit assassrnent of cLirrent arjc futlire
Welter rleects In tne reglor, as 2 cornearsiore for sustalnaole
rranagernent ancd develogrnent of additional waiter resources
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State of the Art and Equitable management of trans-boundary and share
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Safeguard of the environment and natural resources
Capacity Building
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Global Warming and Declining Raintall

(mm/year)
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Declining Groundwater Table - Mountain Aquifer
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Fig. 3: Global Warming and Impact on the

Replenishment of Water Resources
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Fig. 2. Water Resources Availabilty in the
Middle East Countries, 2008
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tjc drop 1r) radnfeall in tne
it Yyeers calsec:

Over exploitation of resources
and diminished water quality

-~ » Salt water intrusion into
S 8roundwat_er In coastal regions
- -=a drying of rivers and lake

== ecosystems

S Harming or Kkilling plants and
= animals in aguatic ecosystems



Coastal Aquifer Water level: 1934 - 2001
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Coastal Aquifer Chlorides Contents: 1934 &
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Gaza Strip Aquifer Water Quality
Average EC, TDS, NO3 and Cl 2008

EC TBS NO3 Cl
(mall) (mg/l( | (mgll) (mg/l)




Chloride Concentrations in Drinking Water
Wells, Gaza, 2004
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Israel National Carrier
Tsalmon Canal and Reservoir







LuUlljulivuve Uot Ul vvaltl MEoUUILES

National Water Supply SYSIEM
Haifa ’L ‘”‘?—“' %?\ _

P!

)

Tel- Aviv




The King Abdullah Canal, Jordan
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The Wehda River Dam, Jordan




Region Accessibility to Piped Water & Improved
Sanitation (WHO, 2008

Fig. 4: Accessibility to Piped Water & Improved
Sanitation, 2008
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Reliability and Adequacy of Supply

While infrastructure of supply is
adequate, reliability of supply is
" deficient

Intermittent supply is common

Running water only on alternate days

In Amman, Jordan, water services operate only for
12 hours in a day.

" Excessive leakage and losses in conveyance and
networks reduce significantly the supply to the
consumers.

Unaccounted for Water is high:
*34% in Palestine,

*25% in Jordan, and

*15% in Israel
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TO OVERCOME THE MAJOR CONSTRAINTS

SEMI-ARID CLIMATE:

> Inadequate water resources
>  Frequent drought

> A large inter-annual fluctuation

UNEVEN GEOGRAPHYCAL DISTRIBUTION

> 80% of the resources located in north & central regions
> Main demand & 65% of irrigable lands are in the south

DEPLETED & POLLUTED WATER RESOURCES:
» Degradation & stringent standards

INCREASING POPULATION & WATER DEMAND:
> A widening gap between supply & demand




Existing Regional Water Supply & Demand , 2010
& Projections 2020 & 2040

Population (million) 18 23 30

Water Demand Urban Demand 1325 2005 2805
MCM/year Irrigation — Natural Water 1080 1725 1615
Irrigation — Marginal Water 700 1205 1860
Restoration/Replenishment 10 50 70

Transboundary Supply 95 -250 -390

Water Resources Surface water 943 605 565
MCM/Year Groundwater 1626 1620 1935
Wastewater Effluents 615 1140 1860

Desalination 236 1370 1600



Current and Projected Level of supply

(M3/Caplyear)
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Projections 2040
2010 2040

3020 MCM 5050 MCM

615 ® Fresh Water

| 20% o oror.
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Improved Management & Water
Conservation

Improvement of Irrigation Efficiency
Wastewater Reuse

Desalination of Brackish and Sea Water






Adoption of the Integrated Water
Resources Mlanagement (IWRIV)




IWRM Principles

IWRM - Work Packages

Scenario
Tools / DSS V4

Water Budgets

Legislative framework — defining rules
Organisational framework
Regulatory instruments — allocation and

Socio- water use limits

economic i
Assessment 4

Groundwater™
Quality

Available resources and needs
Development options,

Database Y : N Waste Water &

nput A Technologies - :
nput SN Social change instruments —

encouraging water oriented society
: 8. [Economic instruments — cost and
Artificial % prices
Recharge
Dissemination®
& Training




~ Improved management of the Water
Supply systems

Efficient Operation of the
conveyance and distribution
systems

«Adequate preventive, periodic and
curative maintenance
*Rehabilitation of the deteriorating
Infrastructure,

eImposing tariffs, billing and
collect revenues

*Adequate funding,

*Public awareness and education







___,-""""I"mproved and Efficient Agricultural Irrigation
Systems

@ Production of highly
productive crops, less
demanding in water

@ Use of Improved ultra low
volume irrigation techniques,

@ Development of salinity

- tolerant varieties, adjusted to
__ irrigation with brackish and

- secondary effluents.







Evolution of Advanced Irrigation Systems

. AR _\  TRENDS IN IRRIGATION
% L// '\  EFFICIENCY 1950 - 2008
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Wastewater Reuse




“Wastewater Treatment and Reuse
Systems

Unsaturated
Zone




Wastewater Treatment Systems and
Resulting Effluents Quality



Benefits and Potentioal Risks of
Wastewater Reuse

*Available 365 days a year, in reliable and predictable quantities,
*Quantities are not normally reduced during a drought,

*The price is negotiable - Cheaper than fresh water, and

*The environment benefits - no discharge of wastewater effluents into
natural water bodies.

*Groundwater pollution and soil salinity

Potential ill effects and health risk

*Acceptability by consumers

eInstitutional and funding constraints - Capital intensive and economic
viability

*Risk assessment studies and continuous monitoring systems are
required
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Seawater Desalination Plan & Plant Locations and Capacity 2005 - 2020
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STATE OF ISRAEL

Fixedprice 04 035 025 025

Variableprice 03 045 04 027

The cost is reduced to a level to compete with traditional
water supply options Total price 0.7 08 065 0.2
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Jordan, PA and Israel

Major Projects
Regional Water Data Banks Project -
Middle East Desalination Research Center -
Effects of global climate change on natural ecosystems —
Red Sea —Dead Sea Canal
Regional Drinking Water Quality Assessment -

Major Research Areas
Data generation, data transfer and joint studies
IWRM, and trans-boundary - shared water resources Management
Hydro-geological studies
Prevention of contamination of resources
Utilization of marginal water resources (brackish water & effluents)



Trans-boundary Alexander, Nablus, Hebron and
Bsor Watersheds Restoration Project

ISRAEL WEST BANK
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e Cost Line Manual sampling sites

Green Line Green Line
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Dead Sea - Deep Core Drilling Project
2.5 million $ project, sponsored by ICDP and carried out by consortium of scientists from Israel, PA, Jordan, Columbia Univ, GFz
Potsdam, Norway, ETH Univ, and Japarl
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CONCLUSIONS

Over exploitation of water resources in the region has reached the point where
irreversible damage was done to some of the aquifers, contributing the widening gap
between supply and demand which cannot be met without a drastic institutional
reform and perceptions of water.

On the demand side, water conservation, efficient O&M of water services, cost
recovery and appropriate agricultural and trade policies are essential

On the supply side, recycling of wastewater and desalination emerge as the major
options to satisfy current and future water supply. Innovation and the private sector
will significantly reduce the cost of water treatment and desalination, rendering non-
conventional resources affordable to all

Despite political and economics differences, the regional water crisis may shape a
common water policy, selecting joint feasible projects, irrespective of political
boundaries,
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