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The Danube river basin

• 19 countries
•  801,000 km²

Main challenges:

• Water quantity 
• Water quality
• Groundwater management
• Biodiversity 
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These challenges are projected to intensify due to climate and societal changes in the coming decades.

The Danube river basin



A sustainability concept for the complex Earth 
System (including for water resources).

• Social foundation

• Environmental/Ecological ceiling 

• Environmentally safe and socially just space 
for humanity to thrive 
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What is the Safe Operating Space (SOS)?
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Image Source: Time, https://time.com/5930093/amsterdam-doughnut-economics/

https://time.com/5930093/amsterdam-doughnut-economics/


Support water planning and management at local to regional levels

5

Develop a SOS framework for the Danube river basin 
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• Ensure a sufficient and reliable supply of 
water

• Both for human activity and natural 
ecosystems
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SOS-Water Evaluation Framework Overview
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Castelletti, Xia et al., unpublished; modified by Silvia Artuso
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SOS-Water Evaluation Framework Overview
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Function Process Indicator

Regulatory functionality Natural flow regime Monthly mean flow alteration

Longitudinal connectivity Structural connectivity  index

Water state Uphold state Aquifers recharge  rate

Drought resilience Resilience index

Extreme flood events High pulses duration

Ecosystem state % of implemented eflows

Water supply
Sectoral water demand Water supply reliability

Agricultural demand % of met demand

Renewable supply Share of demand met by renewable

Productivity Navigation Navigable days/year

Habitat Habitat availability

Chemical loads Chemical status WFD limits  of P and N concentrations
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How can the SOS be used for water management?
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Thank you very much for your time!

Silvia Artuso
Water Security Group

artuso@iiasa.ac.at

International Institute for Applied Systems Analysis (IIASA) 
Schlossplatz 1, A-2361 Laxenburg, Austria

www.iiasa.ac.at

www.sos-water.eu

http://www.iiasa.ac.at/
http://www.sos-water.eu/
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Integrated water modelling system (IWMS) for the Danube 
basin
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Community Water Model (CWatM)
Community Water Model (CWatM) is a hydrological model 
simulating the water cycle daily at global and local levels, 
historically and into the future, maintained by IIASA BNR 
Water Security group.

CWatM assesses water supply, demand, and environmental 
needs, including water management and human influence 
within the water cycle. CWatM includes an accounting of how 
future water demands will evolve in response to 
socioeconomic change and how water availability will change 
in response to climate and management.

CWatM is open-source and community-driven, and its 
modular structure facilitates integration with other models.

https://cwatm.iiasa.ac.at/


	Developing a Safe Operating Space framework for water resources in the Danube River basin
	Slide Number 2
	Slide Number 3
	What is the Safe Operating Space (SOS)?
	Develop a SOS framework for the Danube river basin 
	SOS-Water Evaluation Framework Overview
	SOS-Water Evaluation Framework Overview
	SOS-Water Evaluation Framework Overview
	SOS-Water Evaluation Framework Overview
	SOS-Water Evaluation Framework Overview
	SOS-Water Evaluation Framework Overview
	SOS-Water Evaluation Framework Overview
	How can the SOS be used for water management?
	Thank you very much for your time!
	Integrated water modelling system (IWMS) for the Danube basin

