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Global warming and demographic growth are expected to intensify droughts and floods in 
the EU, raising annual damage costs beyond the current €9 billion for droughts and €7.6 
billion for floods.



OPTAIN investigates
Natural/Small Water Retention 
Measures - NSWRM), e.g.:

Agricultural measures
• reduced / no tillage
• cover crops
• grassed waterways
• afforestation
• ..
Hydro-morphological measures
• riparian buffer
• constructed wetlands
• detention ponds
• controlled drainage
• …
in their individual but also 
combined effects



OPTAIN core elements and objectives

• Identify regional conditions under which 
NSWRM perform most efficient

• Identify optimal combinations & 
allocations of NSWRM on different scales

Fully harmonized approach across all 14 
case studies

Magnier, J., B. Fribourg-Blanc, T. Lemann, F. Witing, W. Critchley & M. Volk (2024): 
Natural/Small Water Retention Measures: their contribution to ecosystem-based
concepts. Sustainability 16(3), 1308



• Stakeholders (>200) from the fields of water, 
agriculture, soil protection, landscape planning 
and nature conservation



• Extension of the NWRM catalogue
nwrm.eu/measures-catalogue

• Documentation of existing example measures 
in WOCAT-SLM

qcat-wocat.net

• Prioritisation and allocation of promising 
measures
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• Process-based simulation of the 
effectiveness of selected measures 
at field and catchment level, 
including cost accounting

Agronomics and 
NSWRM 

implementation
costs based on 
literature and 
farm surveys



OPTAINs SWAT+R ecosystem

Numerous R packages and workflow scripts
developed to support and harmonize SWAT+
model setups and simulations across case studies

⇒ extremely helpful, also for wider model
community



• Search for „optimal“ NSWRM allocation and 
combination regarding multiple objectives

• Which solutions are favoured by the stakeholders?
• Exploration of Pareto-optimal implementation 

plans by coupling the models with a genetic 
optimisation algorithm (NSGA-II)



Pareto-optimal implementation plans (Schwarzer Schöps)



• What needs to be done to promote the 
implementation of effective measures?

• Stakeholder interviews, policy brief, synthesis…



• What needs to be done to promote the 
implementation of effective measures?

• Stakeholder interviews, policy brief, synthesis…

..in addition Regional Dialogues
(so far in Bosnia and Herzegovina,
Slowenia,and Hungary!)



• Webseite (www.optain.eu), Newsletter, 
Leaflets, Social media, Videos, Webinars, 
Reports, Paper, etc.

• Learning Environment (le.optain.eu) incl. 
ParetoPick-R App for exploring the 
optimisation results of various case studies

http://www.optain.eu/


Summary

• OPTAIN analyses nature-based/small-scale water retention measures in 
individual and combined effects

• OPTAIN documents, models, optimises, interacts and recommends

See many more OPTAIN-related presentations at this workshop!!

• It doesn't have to be many measures, but the right ones in the right place!



@H2020_OPTAIN

@H2020OPTAIN

WWW.OPTAIN.EU

felix.witing@ufz.de

Thank you for your 
attention!



Natural / Small 
Water 

Retention 
Measures

(NSWRM)

Examples:

Agricultural measures - maintenance and restoration 
of grasslands, buffer strips, soil conservation practices, 
green cover, mulching, crop management, etc.

Hydro-morphological measures - basins, ponds, 
wetlands, restoration of natural infiltration, riparian 
buffers, stream re-naturalisation, etc.

Small technical measures - related to drainage 
infrastructures and the recovery/re-use of water (e.g. 
dual systems) and nutrients (drainage channel bio 
reactors, etc.)

Measures which positively affect water availability 
and use efficiency of the agricultural production

Of course overlaps with other ecosystem-based concepts, 
such as GI, SLM, EbA, NbS

Green Infrastructure (GI), Sustainable Land Management (SLM), Ecosystem-based 
Adaptation (EbA), Nature-based Solutions (NbS)
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