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Vulnerability of European cities

Actual vulnerability differs from city to city, 
a lot of cities have a high vulnerability 

Increasing risk of flooding from heavy 
rainfall, storm surges, and sea level rise -> 
infrastructure, property, and ecosystems

Increasing water scarcity and drought -> 
water supply, quality, and demand

European cities need to prepare for 
extreme weather events and need to 
change the way cities are managing water 
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Source: EEA 2020
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Shifting water supply and 
management approaches
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Source: Oral et al. 2020



Blue-green infrastructure as solution?

Increase permeable surfaces

Absorb rainwater to reduce runoff 

Treat contaminated water by collecting 

and removing pollutants

Multifunctional to deliver wider 

environmental and societal benefits

Locally adapted, sustainable, cost-

effective
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Source: Based on Biswal et al. 2022



AMAREX project and objectives 

Project: Adaptation of stormwater management to extreme events (AMAREX)

Project duration: Feb 2022 – Jan 2025

Funded by Federal Ministry of Education and Research (BMBF), Germany

Project objectives:

• Modelling of effects of stormwater management measures, incl. BGI, with regard to 
flood and drought risks 

• Development of a socio-economic assessment for local BGI, including Multi-Criteria 
Assessment

• Work with selected pilot areas and stakeholders in Berlin and Cologne

• Development of a web-platform for municipal stakeholders to serve as an planning tool 
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AMAREX BGI measures

Overview graphic from Dominik, workshop 

XX
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Short term water retention

Long term water storage

-> Reduction of flood risk

-> Reduction of drought risk

Infiltration trench 
with tree

Optimized tree 
substrate

Grassed swale with 
water tank

Infiltration trench 
with water tank

Grassed swale

Grassed swale+ Intensive green roof

Extensive green roof

Green roof with 
retention

Green roof with 
water tank

Green roof with 
water tank+

Water tank

Smart Water tank

Smart Water tank
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Socio-economic assessment
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Multi-criteria assessment 
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Screening of more 
than 50 

reports & papers 
and 180 criteria

Selection of 24 
criteria for further 

assessment  
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Assessment based 
on literature and 
expert opinions

Development of assessment 
approach for each criteria 
(using 1-4 indicators per 

criteria)

Maßnahmen
Überflutungsschutz Unsicherheit Quelle 

RWB  Versickerungsmulde 3 niedrig BlueGreenStreets (Hrsg.) (2022): BlueGreenStreets Toolbox – Teil B. Multifunktionale Straßenraumgestaltung urbaner Quar- tiere, März 2022, Hamburg. Erstellt im Rahmen der BMBF-Fördermaßnahme „Ressourceneffiziente Stadtquartiere für die Zukunft“ (RES:Z)

RWB+ Versickerungsmulde+ 4 hoch Eigene Schätzung

RWB-N  Versickerungsmulde mit (Retentions-)Zisterne 3 hoch Eigene Schätzung

RWB  Rigole 3 hoch Eigene Schätzung

RWB+  Versickerungsrigole+ 4 hoch Eigene Schätzung

RWB-N  Speicherrigole als Zisterne 3 hoch Eigene Schätzung

RWB  Mulden-Rigolen-Element 3 niedrig BlueGreenStreets (Hrsg.) (2022): BlueGreenStreets Toolbox – Teil B. Multifunktionale Straßenraumgestaltung urbaner Quar- tiere, März 2022, Hamburg. Erstellt im Rahmen der BMBF-Fördermaßnahme „Ressourceneffiziente Stadtquartiere für die Zukunft“ (RES:Z)

RWB+  Mulden-Rigolen-Element+ 4 hoch Eigene Schätzung

RWB-N Mulden-Speicherrigolen-Element mit Zisterne 3 hoch Eigene Schätzung

RWB  Optimierter Baumstandort 2 niedrig BlueGreenStreets (Hrsg.) (2022): BlueGreenStreets Toolbox – Teil B. Multifunktionale Straßenraumgestaltung urbaner Quar- tiere, März 2022, Hamburg. Erstellt im Rahmen der BMBF-Fördermaßnahme „Ressourceneffiziente Stadtquartiere für die Zukunft“ (RES:Z)

RWB+  Baumrigole 2 mittel BlueGreenStreets (Hrsg.) (2022): BlueGreenStreets Toolbox – Teil B. Multifunktionale Straßenraumgestaltung urbaner Quar- tiere, März 2022, Hamburg. Erstellt im Rahmen der BMBF-Fördermaßnahme „Ressourceneffiziente Stadtquartiere für die Zukunft“ (RES:Z)

RWB-N  Baumstandort mit (Retentions-)Zisterne 2 mittel BlueGreenStreets (Hrsg.) (2022): BlueGreenStreets Toolbox – Teil B. Multifunktionale Straßenraumgestaltung urbaner Quar- tiere, März 2022, Hamburg. Erstellt im Rahmen der BMBF-Fördermaßnahme „Ressourceneffiziente Stadtquartiere für die Zukunft“ (RES:Z)

RWB  Extensives Gründach 2 hoch Eigene Schätzung

RWB+  Intensives Gründach 4 hoch Eigene Schätzung

RWB+ Retentionsdach 5 hoch Eigene Schätzung

RWB-N Gründach mit (Retentions-) Zisterne 5 hoch Eigene Schätzung

RWB-N  Retentionsdach mit Zisterne 5 hoch Eigene Schätzung

RWB  Zisterne 2 hoch Eigene Schätzung

RWB+  Smarte Retentionszisterne 3 hoch Eigene Schätzung

RWB-N Smarte Retentionszisterne 2 hoch Eigene Schätzung



MCA criteria set
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Economic criteria Social criteria
Implememtation 
oriented criteria 

Water related 
criteria

Ecological criteria Synergies

Investment and 
maintenance costs

Microclimate
Implementation 

feasibility 
Rainwater filtration Noise protection

Synergies between 
drought management 
and flood protection

Innovation potential Recreation Flexibility Flood protection 
Biodiversity &  
habitat quality

Acceptance Water storage Air quality

Competition for 
land

Infiltration
Climate / GHG 

emissions

Evaporation 
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Overview MCA results 

1027.09.2024 Water Research Horizon Conference 

Measure Economic Social
Implementation 

oriented
Water related Ecological Total score

Grassed swale 11 17 20 23 23 93

Grassed swale large 13 12 19 32 23 98

Grassed swale with a water tank 13 20 16 25 26 100

Optimized tree substrates 7 30 11 20 26 93

Infiltration trench with vegetation 9 28 9 20 26 91

Infiltration trench with water tank 12 30 7 22 26 96

Extensive green roof 10 21 13 20 24 88

Intensive green roof 5 33 12 29 30 109

Green roof with retention 12 22 12 32 30 109

Green roof with water tank 13 24 11 34 30 112

Water tank 4 19 11 12 8 54

Smart water tank 11 19 7 13 8 57



Summary

BGI show potential to improve flood and drought management in cities and 
delivering additional benefits:

• Measures including urban green show additional environmental & social benefits, but are 
linked to higher costs

• Urban green combined with water tanks looks like interesting option as water storage 
capacity reduces drought risk for vegetation

• More innovative combination of measures or smart solutions – pushing innovation, but 
also linked to more difficult implementation (no standard so far)

More research is needed on effects of measures especially urban green/vegetation, 
partially results of existing studies vary a lot

Interesting to extent analysis, e.g. hybrid solutions, and to think about development 
of urban water transition pathways e.g. related to different cost levels
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Bild: KWB

Thank you!

Jenny Tröltzsch, Ecologic Institute

jenny.troeltzsch@ecologic.eu
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