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Why talk about sponge functioning?
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Natural Water Retention Measures
− Reduce & mitigate floods AND droughts
− Spread water availability through time (sponge)
− Which measure where depends on spatial lay-out & system 

characteristics (climate, soil, land-use, topography, geology)
− Many types of measures: surface water, soil, groundwater

3http://nwrm.eu/measures-catalogue



Room for the Rivers
• Strategy for the entire river system

• 30 years national project

• Co-design and co-selection of measures with local stakeholders

• Focus on floods and natural system restoration

4Source Silva, W., Klijn, F. and Dijkman, J.P.M. Room for the Rhine branches 
in the Netherlands, what the research has taught us



Can Nature-based Solutions help reduce disaster risks?
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Primary function 
assessment

• Current technical/ecological 
performance

• Future technical/ecological performance

Co-benefits & 
Trade-offs

• Water quality and carbon sequestration
• Socio-economic analysis
• Finances
• Human health and wellbeing 
• Longevity and Maintenance

Enabling 
environment

• Stakeholder engagement
• Political environment
• Societal relevance and acceptance
• Land acquisition
• Policies and permitting A
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Combine single measures into strategies at landscape scale

(Penning et al, 2023 – in print- Water)



How about the evidence? 
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Black et al 2020 - DOI: 10.1111/jfr3.12717 Iacop et al 2014 doi: 10.2166/nh.2014.184

Many NBSe examples for floods, 
Evidence both using modelling and empirical studies



NbS for drought and evaluation on multiple goals are rare
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D&BF&BF&D&BF&D#casesdatabase
71858140Nwrm.eu
92371272World Bank

(Sahani et al 2019 https://doi.org/10.1016/j.scitotenv.2019.133936)

http://www.nwrm.eu/
https://naturebasedsolutions.org/projects

(Penning et al, 2023 – in print Water)

https://justdiggit.org/what-we-do/landscape-restoration/techniques/



Modelling tools for system understanding: 
Limburg july 2021 event (ca. 130mm/48 hr)
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WFLOW_SBM + SOBEK (RAT Study Geul, 2022)



Importance of a realistic narrative in chosing DRR 
solutions

• What events can a solution still cater for? 

• Are other types of events & scenario’s also evaluated?  

• Are co-benefits and costs also evaluated?

• What is needed in terms of maintenance to ensure longevity of the solution?

• How does a solution affect upstream-downstream interactions?

• Manage expectations through co-creation, co-desing, co-management!
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Where do Nature-based Solutions fit in?

Combining green & grey
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Residual
risk

Zoning

Initial risk

Building 
codes Room for the

River, 
natural water 
retention
areas

Dikes, levees, 
irrigation
systems

Early
warning
systems, 
evacuation
plans, refuge 
centers
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Risk reduction measures (in combination)

NbS - priorities
1. Conserve/protect ecosystem functioning and services
2. Restore ecosystem functioning and services
3. Enhance ecosystem functioning and services
4. Adapt local practises/use of ecosystem services



https://www.ecoshape.org/en/enablers/


