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Increasing number & severity of droughts
(Palmer Drought Severety Index*)
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Temperature + 2°C, Precipitation: - 20% since 1970 (PIanBIeu 2009)
.Decrease in avarlable water resources: upto 50 % by 2100 (Ec, 2007)
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The challenge: Distribution of Expected

Population Growth in the Mediterranean by 2050
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The challenge: Exploitation of available
resources

Current exploitation of renewable natural water resources
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Overall goal

= Develop solutions to overcome/adapt to water scarcity

= Improve water quality, supply and sanitation systems

= Improve water efficiency, in particular in agriculture

= Develop ,intelligent” solutions for a sustainable resources management



Water Science Alliance: Priority research fields

Solutions to generic water problems of global dimension

1. The impact of global change on water resources (development of scenarios)

2. Innovations for a sustainable water resources management :
Strengthening of methodological key competences
3. Quantification of water and matter fluxes at catchment scale [

4. Integrated concepts for observation and exploration

5. Development of compler-systemmotets-and-datadntegration gt

omplex water management in a priority region

6. Management of scarce water resources in the Circum-Mediterranean region




Research needs (Water Science Alliance — Mot o aree
Mediterranean Research Case)

Precise water resources assessment at catchment scale, including:
- lakes & reservoirs
- groundwater resources
- desalinated water
- wastewater and irrigation return

Development of reliable scenarios for resources development over the next 50-

100 years, considering:

- feedbacks of available resources with changes in temperature, precipitation, water use
- population growth

- economic changes

- landuse and water management changes

- changes in population patterns (growth of megacities, migration)

- technological innovations

- water transfers (regional/cross-border, virtual water trade)

Development of adequate concepts and tools for an integrated management of
water and land resources coupled with renewable energy production and

water purification (sustainable regional planning)
- reliable infrastructure planning

- innovative technology development

- new storage concepts

- adapted political and economic instruments

__



Lack of basis for future scenarios: scarce
data/long-term monitoring sites

Map 13.1 Distribution of Global Runoff Data Centre streamflow gauges
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TERENO MED - Goals & concept (first step
towards joint Mediterranean research network)

Helmholtz funding: € 6.8 million (2012-2014; UFZ, FZJ)

International Network of Global Change Observatories (8-10
observatory sites) = investigation of the impacts of global warming
and human influence (e.qg. irrigation, land use change, input of
pollutants) on Circum-Mediterranean water resources and
ecosystems

Concept based on national TERENO initiative



TERENO-MED - Circum-Mediterranean Network

@ potential partner countries
(O associated sites
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Criteria for Observatory Sites

= Relevance of the site/catchment for regional water supply (municipal, agricultural,
industrial) & production (e.g. food production)
= Representativity in the context of the regional aspects of the Mediterranean
= Water balance (precipitation, abstraction, outflow to the sea, etc.)
= Ecosystem services and landuse
= The observatory site should correspond to or include a river catchment
= Representativity with regard to typical gradients in land use and/or climate
= Gradients in water quality / limitations for use
= Accessibility and maintainability, (security from vandalism?)
= Sensitivity/Vulnerability to external effects (global change impacts)
= Adequate size (< approx. 1.000 km?, nested catchment approach)
= Existing monitoring network
= Availability of historical data (discharge, climate, land use), quality of existing data and
information
= Availability of long-term technical support
=  Water infrastructure (dams, water supply/sanitation infrastructure, etc.)
= Water problem !
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TERENO-MED - potential partners

31

Moldova

Bucuresti

b Chisindu » " O¢ :, Az pol ‘ |% .I:_[IE C&TRI.]-S
Romam:{_ Q‘:' J INSTITIJTE
r‘\,\__‘_‘~ .

Georgia P g
—_— )
Erzurum . “Azerbatjan & i

| Catchment size: 76 km? (+35 km? up to Massari dam in Turkish
occupied territory)

Altitude: 440-1560 masl

Ephemeral stream

= Kayes =y ; Sudan — = e
0 Burkina \—‘( {ano N'Djamena /_/ \ Ad
SEITE 14 Faso _ o5 7 7 Djibouts



TERENO-MED - potential partners
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TERENO-MED - potential partners
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TERENO-MED - potential partners
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Criteria for Partners

TERENO-MED minimum run-time: 15 years,
current funding: infrastructure investment only

Scientific

= Specific scientific and technical competence (track record)

= Own scientific topic related to the observation agenda (covered by own
resources)

= Guarantee to maintain and operate the TERENO-MED catchments in their
proximity

= Data archiving, raw data processing, quality assurance, open-source
accessibility of data and information

Ministerial
= Involvement of respective research/science and environment ministry
= Support of the initiative with respect to the involvement in

research project activities (e.g. EU)

__



Facing the challenges in the
Mediterranean: TERENO - MED

= Set-up of environmental / hydrological observatories in selected areas (=2

start: 2012) with Mediterranean partners who:
= Are interested and able to contribute to a long-term (15 years!) observation network
= Who have or are willing to invest their capacities into a strong Euro-Mediterranean
partnership on integrated environmental observation and research - joint efforts for
acquiring European and national research funding

= Political support for a Mediterranean Research Network
-> Preparation of Mediterranean science case for national & EU-funding

= Linking up with existing activities within the area (e.g.: joint TERENO-MED
— SICMED sites, LTER Europe, ICOS, ...)

- TERENO-MED: start-up initiative for a Circum-Mediterranean integrated

observation and research initiative (long-term, large-scale, integrated
environmental research initiative)

__



Vision: Sustainable Water Resources
Management in the Circum-Mediterranean linked
to Energy Production & Distribution

Link to the Helmholtz
Desert Alliance (Wusten-
Allianz) ?
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Coming soon:
‘www.tereno-med.net
Thank you for your attention !
/ﬁ'HELMHOLTZ

Hermann von Helmholtz | GEMEINSCHAFT



