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Climate change Mitigation is about greenhouse gases;
Adaptation to climate change is about water

SUSTAINABLE DEVELOPMENT GOALS (SDGs)
17 goals, 169 targets; Links to water in most of them

CLIMATE CHANGE AND WATER CRISES TOP THE GLOBAL RISKS’ LIST

Source: World Economic Forum, 2015

INCREASING SCARCITY OF CONVENTIONAL WATER RESOURCES
Water scarcity: now

International Water Management Institute (IWMI), 2007

Possible Runoff Change: 2050

Based on Milly, et al, 2005

Economic water scarcity - lack of infrastructure and access;
Physical water scarcity - over 75% allocated

•
•

Over 50% of the world population already have to deal with water scarcity
Conventional water resources and approaches to water management may no longer suffice

WHAT UNCONVENTIONAL OPTIONS DO WE HAVE?


Water that is generated as a by-product of specialized processes, or that needs pre-use treatment;



“Conventional” water that may be abundant, but is under-used due to lack of knowledge / traditions



Water that results from a special technology to collect / access it

Used water / wastewater

Atmospheric water capture
(fog, cloud seeding)

Desalinated water

Groundwater (undeveloped, deep, off-shore)

Transported water,
iceberg towing

URBAN WASTEWATER


Current global estimates: 350 billion m3 per year: almost 5
times the annual volume of water that passes through
Niagara Falls



Sufficient to irrigate about 32 mill ha with at least 2 crops per
year (in addition to 270+ mill ha currently irrigated –FAO).



Also - a nutrient resource and a fertilizer; Mill of tons of N, P,
and K per year



Also - an energy resource that can meet the needs of 150
mill households / 550 mill people

Qadir et al. (UNU-INWEH; Unpublished data).
Please do not cite/use without permission

URBAN WASTEWATER

Wastewater Treatment Percentage. Source - WWDR 2017

• Mostly untreated. In low and middle-low income countries - around 80%
• Wastewater “Catch 22”: Benefits poor communities, but comes with unacceptable health risks
• Need a shift from health and environment spending to preventative wastewater treatment

DESALINATED WATER

• Potential: essentially unlimited
• Appropriate in:
• Coastal belt: around 50% of
population lives within 100 km off
the coast
• Inland areas with large brackish
water sources (inland seas,
brackish lakes, coastal lagoons)
• Where
renewable
energy
(particularly solar), has large
potential, e.g. solar belt.
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DESALINATED WATER
Top 10 countries (Top 3: Saudi Arabia, USA, UAE)



Current estimates: 32 billion m3 per year.



Over 18,000 desalination facilities in more than 100
countries.



44% desalinated water is produced in MENA region.



Increasing installation in Asia, USA and Latin
America.



Either where energy is inexpensive, or country is
wealthy, or no water, or a combination of these



7-9% annual increase in desalination capacity.

Source: http://www.desaldata.com/

Growth of global cumulative capacity (m3/day) of
desalinated water

DESALINATED WATER
Solar energy cost trend

Source: NREL Energy Analysis Office
(www.nrel.gov/analysis/docs/cost_curves_2005.ppt)

Water Price in selected RO Projects
(1991-2003)

Source: DesalData,
http://www.desaldata.com/desalination-markets2010/31-cost-desalination

GROUNDWATER
Global total estimate: 22.6 mill km3 (NGWA, 2016)
Groundwater use in Asia and USA; Bill m3 /year

Source: WWDR, 2015

Groundwater use in Africa, Mill m3 /year

Source: Pavelic et al, 2013

GROUNDWATER
• Reconciling floods and drought
through aggressive and largescale managed aquifer recharge
(MAR)
• Underground taming of floods for
irrigation (UTFI)
• Humid areas with suitable
hydrogeology; basin-scale
approach

• Tested/ being tested in Thailand,
India and Sri Lanka
• Alternative to large surface dams?
Sources: Pavelic et al, 2012; WWDR 2018

GROUNDWATER
• Off-shore Groundwater
• Estimated 0.5 mill km3 of fresh /
brackish waters in offshore aquifers
located below shallow(<500 m) ocean
water within 100 km of the shoreline
(Postel et al, 2013).
• Oil industry focused approach at
present; complex technology; early
stages

Locations (black dots) where offshore low-salinity water has been
observed around the world, and areas of proven (red) and unproven
(yellow) oil reserves. Source: Person et al. 2016

WATER TRANSPORT BY TANKERS
• From large rivers’ deltas/ estuaries. E.g. Amazon and
Congo together: 7,875 km3 /year - i.e. 20 times global
wastewater
• Several assessments showed feasibility and
competitive costs:
• DWA-Namibia; 1996 (from Congo delta to Namibia);
• DWAF-SA, 1994 (from Congo delta to Cape Town);
• DUT, 2000 : from Congo delta to Capet Town). Large
fleet of tankers is required to make it happen

• From water abundant to water scarce regions. Alaska to
west coast of India near Mumbai (S2C Global Systems;
2010: shipping 10-30 mill m3 / year)
RS image of the Amazon Delta

TOWING ICEBERGS


An iceberg holding 76 mill m3 of freshwater could meet the needs of 1 million
people for 5 years



Canadian oil and gas industry regularly tows icebergs away from offshore
platforms when there is a risk of collision



Iceberg Water Harvesting Group (IWHG; 2000); Germany; Technology to tow
icebergs to Cape Town



UAE (National Advisor Bureau) announced plans to tow an iceberg from the
Antarctic to the Fujairah coast. May 2017
Issues:







Travel across 10,000 km of ocean to Fujairah can take up to a year



Strong vessel(s) required to tow large iceberg (0.3-1 km long); cost of some USD
75,000 per vessel per day



Iceberg losses on the way can be 30+% of the original mass

Icebergs can also be mined in the ocean, without towing; the ice
shavings can be stored and transported in supertankers

Photo: Drew Angerer/Getty Images

FOG WATER


May be primarily of local importance.
But increases community resilience
against water shortages



Low-cost and low-maintenance meshnet based systems



Over 20 countries with fog water
collection systems in place. The
number of fog water harvesting sites
grows rapidly.

Locations with estimated high-potential for fog water collection
Source: Klemm, et al (2012)

WHAT IS TYPICAL TO MOST OF UNCONVENTINOAL WATER OPTIONS?
 Expensive. But downward trend in overall costs per unit of water; some are now at around $0.5
per m3. Close to conventional ones. Technological advances will continue to decrease costs
further.
 Yet unrealized potential. But increasing interest to unconventional sources in water scarce
countries. Some sources have essentially unlimited potential
 Knowledge and applications vary a lot geographically, or by economic sector. Many options are
still theoretical.
 Water policies in most countries do not include unconventional sources. Exceptions: Used water
and desalinated water policies in several countries.
 Limited inter-institutional collaboration with largely unclear responsibilities.

 Private sector is increasingly active in some unconventional options
 Both excitement and skepticism

WHAT NEEDS TO BE DONE INTERNATIONALY ?


A coordinated initiative to trigger international and regional cooperation across countries to
harness the potential of unconventional sources. Initiative to include:

 Global community of practice to support actions that highlight the role of UWR in global
sustainability processes;
 Assessment of the actual potential of unconventional options in addressing global water
scarcity amid climate change;
 Replication of bright spots of functional systems of unconventional water sources - to other
potential areas.

 Identification of capacity gaps and need-specific capacity development.


UN-Water recently set up a Task Force (TF) in Unconventional water sources and technologies
to address the above needs. The TF is led by UNU-INWEH, involves 10 UN-Water members
and partners. Started on the 1 of January 2018 and will operate for 2 years.
http://inweh.unu.edu/unconventional-water-resources/

WHAT NEEDS TO BE DONE INTERNATIONALY ?


A new UN Decade for Action on “Water for Sustainable Development” (2018-2028) will be
launched on 22 March 2018 at UN HQ in New York. It will have 4 interconnected work streams:
•
•

•
•

Facilitate access to knowledge and the exchange of good practices
Improve knowledge generation and dissemination, including new information relevant to
water-related SDGs
Pursue advocacy, networking and promoting partnerships and action
Strengthen communication actions for implementation of the water-related Goals



Action to resolve global water challenges is solicited form all UN Member States.



A dedicated R4D center focusing entirely on various aspects of Unconventional water sources
and technologies may be set up as a contribution to the above Decade. Technologically
advanced but water scarce countries like those in MENA region, may consider joining efforts
around such new initiative

THANK YOU !

