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Global Water Shortage
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More than 1 billion people lack
access to safe water supplies

3 billion people do not have
access to adequate sanitation

5 to 10 million people die every
year from water-related diseases
or inadequate sanitation
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20% of world's irrigated lands are salt-
laden, affecting crop production
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World Population

Developing Countries
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Freshwater Available Per Capita
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Global Annual Freshwater Resource
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Water Crises in MENA Region
MENA region - Middle East and North Africa

Population of MENA region = 5% of world’s
population

Freshwater availability in MENA region <1%
of global freshwater resource

It is predicted that water availability in MENA
region will decrease to 50% of present levels
per capita over next 30 years
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Arabian Peninsular - Some Facts
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Consists of: Kuwait, Saudi Arabia, Bahrain,
UAE, Quatar, and Oman; Population of 49m

Arid/semi-arid zone, lacking renewable surface
waters, Tigris-Euphrates rivers very polluted

Climate change reducing water resource - but
more flash floods > needing more flood dams

60% of world’s desalination plants located in
region > could be powered by solar power

Groundwater is still main water resource
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Arabian Peninsular — Water Challenges
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Exponential rise in water demand in Gulf
since 1980 - demand met by desalination

Key problems are depletion of groundwater
resources, saline intrusion and water quality

Agriculture consumes over 75% of water >
need for effluent reuse BUT strong social /
religious bias against use for drip irrigation

More inter country water sharing needed -
but lack of trust between states
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Arabian/Persian Gulf - Challenges
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The Gulf is a semi-enclosed sea of area = 240
km x 1000 km, with mean depth of 30 m

Has low hydrodynamic energy, shallow
depths and minimal water exchange

Temperature varies from 17°C in winter to
over 32°C in summer - with low dissolved
oxygen levels of typically only 7-8 mg/I

Average salinity levels vary from 36 to 45 ppt

Waters are nutrient rich > eutrophication
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Currents and Tides
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Coastal Uses and Human Resources
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Oil and Ship Pollution
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Desalination and Impact of Wars
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Land Based Activities

Discharge of TreatediUntreated
Process Waste Water
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Loss of Fisheries and Ecosystem
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Governing Gulf Issues

Arabian/Persian Gulf - highly productive but
naturally stressed ecosystem with high
temperatures and high evaporation rates

Gulf has a complex and dynamic ecosystem
where ecological boundaries interact with
increasing anthropogenic pressures

Continuing environmental problems due to oil
exploration and production, dredging and
coastal reclamation and developments
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Recent Articles in Kuwait Times
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shortages
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Cardiff /| Western Australia Studies
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Halcrow / Cardiff Studies
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Sustainable Management of West Bank
& Gaza Aquifers (SUSMAQ) - Newcastle
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Major capacity building for Palestinian water sector
undertaken by Newcastle University and other
partners (1999-2005): DfID funded (£3.5M)

Overall goal was sustainable management and use
of scarce water resources in West Bank and Gaza

Integrates technical and socio-economic
components within overall framework for
sustainable management planning

Enabled Palestinian Water Authority to estimate
sustainable aquifer yields for a range of economic,
demographic, land use and climate scenarios
Results informed final status negotiations with Israel
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Water Resources Issues Yemen and
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Oman - Imperial College

Uncertainty in climate change effect on precipitation
in region, e.g. Yemen GCM split on rainfall changes

Concerns of intensification of flood risk, e.g. Oman
is on edge of Indian monsoon - occasional cyclones

Characteristics of flows are localised convective
rainfall, flash floods move down dry wadi channels

Major cultural issues with agriculture and water, e.g.
Saudi Arabia concerned whether groundwater
should be used for irrigation of cash crops

Politics of water still hot topic, lots of issues - Israel/
Palestine, Turkish dams on Tigris & Euphrates etc.
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Fellows and Companies involved in
Water in Middle East (known to me)

Roger Falconer (Cardiff), Enda
O’Connell (Newcastle), Howard Wheater
(Imperial College) and Jorg Imberger (UWA)

Chris Binnie (Ex-
Binnie and Atkins) and Chris Fleming (Ex-
Halcrow) and Brian Rofe

Halcrow Group Ltd, Atkins plc, Buro Happold
Ltd, Mott MacDonald Group, HR Wallingford
Group Ltd, Jacob UK Ltd
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Thoughts on What Academy Could Do?
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Act as facilitator with Gulf States to create
an integrated water management policy for
The Gulf > possibly through KISR

Host RAEng workshops on key topics (such
as Water) in the Middle East - involving UK
companies and academic Fellows

Raise awareness of key challenges of Water
Management at highest level in Gulf states

Assist British Council and Foreign Office to
Facilitate a framework for capacity building
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