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Families Displaced Due to Drought
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Productive
Ener Water
eIy e Sectors
.v By ' * A\ f: *
Energy efficiency * Integrated water » Competitiveness
Access to modern resource and productivity of
energy services management SMEs
Renewable (IWRM) * Environmentally
energies = Management of sound technologies
Advanced/cleaner shared water » Sustainable
fossil fuels resources agriculture and
Rural electrification * Improved water rural development
Sustainable energy supply and *» Trade and
use in transport sanitation environment
ross-cutting |

= Climate change adaptation and mitigation
» Sustainable consumption and production
= Green economy

Sustainable Development and Productivity

WWww.escwa.un.org




Status and Trends

Availability vs. Use and Demand

Renewable vs. Non-Renewable

Population Growth and Agriculture

Pollution — Reduction of Available Resources
Virtual Water

Water Imports and Transfers

Desalination

Transboundary Water and Aquifers

... and Climate Change

water - Challenges

WWWw.escwa.un.org




Australia and New Zealand
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Actual Renewable Freshwater Resources in Regions
per capita www.escwa.un.org




Middle East and North Africa

South Asia

Western Europe

East Asia and Pacific
(including Japan and Koreas)

North America
Europe and Central Asia

Australia and New Zealand
Sub-Saharan Africa

Latin America and the Caribbean
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FAO AQUASTAT data 1998-2002, WB 2007

Total Renewable Water Resources Withdrawn in
Regions WWW.Eescwa.un.org




Total renewable water resources per capita m>/p/yr
3500
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1500 .1 Water Slmss
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Extreme Water Scarcity
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ESCWA, 2009

Total Renewable Water per Person in ESCWA Region
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m 1992
m 2002
o 2014

Per Capita Renewable Water Resources—m¥/year
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POPULATION DENSITY (Pers. per sq. km) mERT

Population data source: Cridded Papalation of the Workd B w2

B oo 100

. > LMK

Population Growth (6% of world population):

1980: 150 million people 2007: 317 million people
2015: 395 million people (more than Europe)

GDP less than Spain and Italy

ICBA, Barghouti, 2009

Rate of Population Growth in Arabian Region www.escwa.un.org
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Population growth rate 2.4
ESCWA, 2009

Rate of Population Growth in ESCWA Region
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ESCWA, 2009

Renewable and Non-Renewable Groundwater

Www.esCcwa.un.org




» Reuse: water and (treated) waste water

Imgation mgaton
Biomass (cereals, fruts and (parks and golf
production, vegetabes for muts food for
&g bamboo further processing)
omsmmtm )

Primary Refined
treatrment -

mechanical

treatment
elimination
of Nand P

AlBaz, GIZ, 2011

Solutions - Reuse

Www.esCcwa.un.org




» Storage: Managed Aquifer Storage

j Strategies t

UNESCO, 2005

Solutions -Managed Aquifer Storage

Www.esCcwa.un.org
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Red Sea Elevation Relative to Dead Sea

Deod Sea
Sea level
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Solutions -Imports and Transfers
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Desalination for the West Bank
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1991
2000
2012

Wadi Al-Sirhan, Saudi Arabia

Www.esCcwa.un.org
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Irrigated Agriculture in Saudi Arabia
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Accumulated abstraction (km3)
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Accumulated GroundWater abstraction
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Location of aquifer utilisation zones (A) and outcrop areas and
subsurface extent (B) of principal aquifers (WaterWatch, 2006)

Aquifer location and utilization areas

Www.esCcwa.un.org




» Immediate gains vs. long term benefits

» No clear “Exit Strategy”,
no replacement for non-renewable water resource

we are here, but
T where are we
g going next?
| |
= | |
g | |
: R
R ' . ~% GRADUAL
- ! ! AECOVERY
g . .
g |
g |
Y | 8 GENERAL
G | E STABILIZATION
) oG
3
Q
| o : ORDERLY
|5 8% | time —» \' DEPLETION
UNPLANNED [S o @ RATIONALIZATION SCENARIO OF
MINING 5 E R, GROUNDWATER MANAGEMENT
rapid depletion with '§ E g with knowledge of contemporary recharge rates and
uncertain rajectory | @ < E availability of groundwater storage f
after
Al Zubari, 2010

Sustainability and Non-Renewable Groundwater

Www.esCcwa.un.org




GDP Shares: in MENA Region

1965 1970 1980 1990 2004
@ Agriculture, value added (% of GDP)

B Industry, value added (% of GDP)
B Services, etc., value added (% of GDP)

ICBA, Barghouti, 2009

Declining Shares of Agriculture in GDP

WWwWWw.escwa.un.org




Countries

Barriers to imports

Domestic price support

Subsidized credit

5
g

Algeria

Bahrain

Dijibouti

Egypt

iran

iraq

Jordan

Kuwait

Lebanon

Libya

Morocco

Oman

Qatar

Saudi Arabia

Syria

Tunisia

United Arab Emirates
West Bank and Gaza
Yemen

<
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Perverse Incentives for Excess Irrigation
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Maps showing the outcrop and exploitable as well as non-exploitable areas of the major Saudi Arabian sandstone
www.escwa.un.org




Scarcity

Scarcity of
accountability
for achieving
sustainable
outcomes

Scarcity of
organizational

capacity

Scarcity of
physical
resource

Solution

Efficient allocation
Transparent, inclusive
decision-making
Access to justice

Integrated

planning

Effective regulation

of service providers
Demand management

Engineering,
infrastructure
Water technology

Potential outcome

Water allocated to highest-
value use

Allocation system responsive
to variations of supply and
demand

Environmental issues
properly considered
Equitable allocation and
service provision

Sustainable public
investment

Reliable services

Efficient storage and
distribution
Supply augmentation

Three Levels of Scarcity

WWW.eSCWwa.un.org

WB, 2007



B
sl

| "
4

Wy

7 e
ol

., A ..,
HM QAR

| iy =
3 A =
Tl

_.w"! ! ..niﬂn.,m:. Hm““‘: rwmn -, r..
= K..ﬁ.riw

aav;y whmwww
i ﬂr\ L\k :
{ﬁzAWNWMWJmmw“

.

oy

Only few transboundary rivers,
BUT large volumes of transboundary groundwater
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Trans-border Aquifers worldwide
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Proven and potential trans-boundary shared aquifers
between ESCWA member countries
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Recharge contributing to
transboundary flow

International
boundary

Discharge from
transboundary flow

Transbpundarv UNESCO / ISARM,
flow direction 2001

Trans-boundary shared aquifers

WWw.esCwa.un.org
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Trans-border Aqu




1. Equitable and Reasonable Utilisation
2. Obligation not to Cause Significant Harm

3. General Obligation to Cooperate
= Regular Exchange of Data and Information
» Bilateral and Regional Agreements & Arrangements

4. Environmental Protection
* Protection and Preservation of Ecosystems
» Prevention, Reduction and Control of Pollution

5. Monitoring and Management

Limited Sovereignty of Riparian / Aquifer States

Trans-border Water Cooperation Principles

WWw.esCwa.un.org
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» 4 of 5 riparians
officially support the
1997 UN Watercourse
Convention

LEBANON 1997 UN Watercourse Convention
SYRIA 1997 UN Watercourse Convention
ISRAEL NO agreement

Jordan River Basin 1997 UN Watercourse Convention

PALESTINE 1997 UN Watercourse Convention

Jordan River Basin  www.escwa.un.org
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MEDITERRANEAN SEA JERUSALEM

\WELCOME TO THE HASHEMITE KINGDOM OF JORDAN)

Welcome to Jordan www.escwa.un.org
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Jordan by Clement Tonmolini www.escwa.un.org




Hydrological Station A
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Klein, 1998

Upper Jordan Basin Springs WWW.ESCWa.un.org




Hasbani (125 Mio m?3/a)

Libanon

Banias (125 Mio m?/a)

Israel Golan

Jordan

Upper Jordan River Basin Springs www.escwa.un.org




Hasbani Springs Hasbani River WWW.escwa.un.org




* Quazzani Spring, Hasbani River

Ouazzani Springs Hasbani River

www.escwa.un.org




Klein,1998

Upper Jordan River Basin Springs

www.escwa.un.org
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Walter ievei and chioride concentration

------------------ T T T T T Y vy LB
<A
TN ] 3
»yin
=llﬂ._

13 _l_LLLuJJ_LLuJ_LLLIJJ_LLLLLLJ_L!JJ_LillJuLLJLLlJJLJ_LLJLLIIJ i uuu l pesvnd gy
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Historically, chlorides in Lake Tiberias have been high due primarily to sm'rn-t' springs thal
discharge lo the lake. Saline springs were diverled from the lake into the lower Jordan River
beginning in 1964, resulting in much lower chloride concentrations in the lake. The chiloride
concentration in the lake aiso is dependen! on the volume of freshwaler inflow. as seen from
1988-91, when water level and inflow declined and salinily increased; and in 1992 when
very high inflows led to declines in salinity.

g

CHLORIDE CONCENTIRATION

IN MILLIGRAMS PER LITER

Lake Tiberias

www.escwa.un.org
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Zeitoun. 2010

Lake Tiberias - Discharge to Lower Jordan river

WWW.ESCW4A.UN.org




... in 2008:
1.20 m wide

Mouth of Jordan river - at Dead Sea

www.escwa.un.org
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Hydrology of Jordan river '50s  www

Moelle. 2000 ?




ﬁ

o

g
< fag-fus _
_szzm_—- _fh ‘

:

—Iklll III-

!

-'(!

_—— B
.n

= m_

IS

¥

»
Y]
I
o

—— — ),
4__ ,. _ _

—

\ A@__

ff.uuum

g -

.,.A.
%Y, nvuvw'..Ws/.

FPiguae 1L Woater balance s beme of the |RBJ (1975,

Pigosrs 15 W gign balame s sobimn of the JRIBJ | 2000}

.2000 ?

Moelle

S www.escwa.un.org

’

Hydrology of Jordan River 75’s - 00



Q
-

WESTEDS, B3 ABPALY
PHYSOGRAPHIC | i N e
RECHON | COASTAL PLAIN — + MIODUNTAIN BELT T MORTIAN RIFT WALLFY ————— BOROMAN RIFT VALLFY L
OACUNDWATIA ! ooasmAL |l wesy EASTERN SOUNTARS 3 DA VaLLEY FLOOR +
BASN
=

B

i

Aviimrning (i

Pt ]

[ RTINS

i L el

ity i

EREEIURRE
I

i alary oo
Tre s S e SRS R S T

» T TP i P W S " -

= — e T rTm——— o LF

S Loptee i d Radoris e -
BT T e e Tl Mo S C

et (8 s P -

— —— L P e i - " -

o tagle. By gy e 2800

1IN S el @ S e p—

b e e g w—
- daTery BT L
L

con finue 10 thicken oward the Mediteranean Sea. Rock unils have been fanited and foided
Valcaric deposdts occur a3 swificial fous and as volcane mecks in sulbswisor areas. (Local

A scifternalic cross seéction shows the arrangemend of rock wnils siong a vertical sfice through the
SRR R AL froam (e Maeierranaan Saa 1o east of the Jesdan Rived and lusiralés Ihe i@l il
vertical posltians of the rock units. in general, rock unils thicken west of the Jordan River and

FRMTHES dre i pareniifeees |

Israel - Palestine Mountain Aquifers

WWWw.esCwa.un.org




Hydropolitcal
wos  Lionist Aspirations

2000 —

lsraeli Domination Era

tT Israeli Hegemony Era

1998 (2,104 MCWYy)
Total Freshwater

e« Production
* Dry Seasons + + o« trendline
14647 | 195960 Increase n freshwater production
1962/63 1991 - 1995, coincdes with negotitations
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Historical Surface & Groundwater Use Israel - Palestine
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Capital costs

Pumping costs
(USS$ x 1000
per year)

0 20 40 Kilometres
| I

(US$ x 1000) P

Cost of abstracting
1 Mm® per year
(US$ x 1000)

25 5]0 Kilometres
|

MacDonald et al., 2009

Groundwater Development Costs Israel - Palestine

WWW.escwa.un.org
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» Higher temperatures will influence water quality and may

cause additional sanitation problems

Potential Impacts of Climate Change

WWW.eSsCcwa.un.org




Changes in water availability
- Increase system resilience through surface / underground storage and transfer capacity
- Shift form surface to underground storage where applicable to reduce evaporation losses
Urban drainage networks - new dimensions
- Sewage systems, storm runoff
Desalination - higher temperature in feed water may increase algae growth and risk
of closure of plant intake
- Improve intake procedures
- Increase storage and transfer capacity
Infrastructure failures
- Higher flooding intensities, frequencies
- Higher temperatures,
Changes in hydraulic patterns and temperatures
- Loss of snowpack storage in Lebanon, Oman, etc.
Groundwater recharge changes, impacts on spring and river discharges
- Increase managed aquifer recharge schemes
- Better monitoring and scientific understanding of recharge mechanism for predictive planning
of alteratives, before springs cease
Seawater level rise
- _Increasing groundwater salinisation

Potential Impacts of Climate Change part 2

WWW.esCcwa.un.org
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Mar to May 2070 Sep to Nov 2070

Hemming, D. et al., 2007. Environmental Stresses from Detailed Climate Model Simulations for the
Middle East and Gulf Regions. Defense and Security Implications of Climate Change - Gulf Region

RCM Seasonal Precipitation Arabian Region

Www.esCcwa.un.org




Mar to May

Hemming, D. et al., 2007. Environmental Stresses from Detailed Climate Model Simulations for the
Middle East and Gulf Regions. Defense and Security Implications of Climate Change - Gulf Region

Changes in RCM seasonal precipitation
Arabian Gulf Region wwwescwa.unors




Regional Initiative for the Assessment of the Impact of Climate Change on
Water Resources and Socio-Economic Vulnerability in the Arab Region

Regional Initiative SIDA Project | Climate Modeling Arab Domain |  Meetings Publications Contact Us
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Regional Initiative for Change of Water Resources and Social
Economic Vulnerability WWW.ESCWa.un.org
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Water - Key Development Issues  www.escwa.un.org




Water is everybody's business.

Goal of many countries:
National water strategy for water security,
enough water for all demands.

Countries in the region are largely unable to sustain their
water needs only from within their national boundaries.

All countries are already net water importers through
food imports - virtual water.

Largest water consumer is agriculture, although rarely
economically viable nor socially necessary.

Water - Main I\/Iessages WWW.escwa.un.org




Urgent need to change water, agriculture and population
policies with regard to water consumption and protection.

Surface and groundwater is often transboundary, i.e.
(needs to be) shared between neighbouring countries.

Effective und sustainable management of transboundary
water needs willingness to cooperate for a more
equitable sharing of the benefits from the common
resource,

Without cooperation, without innovative integration of
economic tools, social justice and environmental
sustainable approaches, without regional and bilateral
agreements on water, the region may actually slowly
move towards a mass suicide.

Water - Main I\/Iessages WWW.escwa.un.org
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http :/mww.flickr.com/photos/medmss/5887746629
http://en.wikipedia.ora/wiki/The Scorpion_and _the Froqg

HOpe - Less Opt|m|5t|C view WWW.escwa.un.org




