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Potential analysis of NBS for urban areas
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What is NBS within Urban Areas?

Green Infrastructure: incorporating natural landscapes into urban (public) spaces. 

Blue-Green Infrastructure is combining green spaces alongside water management.

9 Wasser Dialog 2023 – Wassersensible Stadtentwicklung als Gemeinschaftsaufgabe

Blau-Grüne Infrastrukturen

• reduzieren die Gefahr von 
Überflutungen bei Starkregen, 

• Entlasten Kanalnetz und reduzieren 
Mischwasserentlastungen in die 

Gewässer

• dienen der Bewässerung vor Ort 
und haben positiven Effekt auf 

Grundwasserhaushalt

• erhöhen die kühlende Verdunstung 

in Hitzemonaten und 

• tragen zu einem attraktiveren 
Stadtbild bei

Paradigmenwechsel im Regenwassermanagement

Wassersensible Stadtentwicklung als Baustein für kommunale Kimaanpassung Komplexer 
Transformationsprozess

Rain

Evapotranspiration

Surface Runoff

Infiltration

Multifunctional 

Areas

Green Roof

Green 

Fasade

Bio Filtration Infiltration Trench Tree Planter Box Raingarden Infiltration Trench
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Problem Statement
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Flood

Urban run-off (climate change)

http: //www.opengreenspace.com/opportunities-and-chall enges/cli mate-change/fl ood-

managem ent /

Water 

Deficit

Stormwater

▪ Flood

▪ Pollution

▪ Restoration of natural 

water cycle

http://www.opengreenspace.com/opportunities-and-challenges/climate-change/flood-management/
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Planning platform modules for urban 

stormwater management

www.ufz.de

▪ Pre-planning | Masterplan urban 
water management

▪ Along the Centralisation gradient

▪ Along the Technology

Centralized
▪ Combined | Separate sewer

▪ Sewer

Decentralized
▪ On-Site infiltration/storage

▪ Roof | Streets 
▪ Decentralized treatment

Grey | Conventional
▪ WWTP/ Sewer

▪ Storage

Blue Green | NBS
▪ BRC / Greenroof

▪ Raingarden/ Infiltration 

Retention green roofs

Infiltration trenches

Permeable 
pavement

Groundwater wells

PV & green roofs

Roof gardens

Tree swales

Cisterns

Green Infrastructure incorporates natural 

landscapes into urban (public) spaces. 
Blue-Green Infrastructure combines

green spaces alongside water

management.



www.ufz.de

Scenario-based pre-planning approach

▪ Preliminary planning tools provide impact & 

cost estimates of urban water management 

scenarios.

▪ Scenario evaluations can provide a basis for 

stakeholder discussion. Development of 

plausible scenarios can already be a result of 

early stakeholder involvement.

▪ Scenarios include baseline (business-as-usual) 

or guideline-based (e.g. DWA* standards) but 

also resource-efficient versions that may not 

yet conform with local standards.

Source DWA (1997) ATV-A 200 - Grundsätze für die Abwasserentsorgung in ländlich strukturierten Gebieten (modif ied)
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Planning low impact developments at the block scale

LID | BGI | SUDS | NBS

NBS

dimensioning 

Basic block structure

Street (divided at center)
Impervious (e.g. buildings)
Open area (e.g. park, yard)
Potential NBS area (largest

inscribed rectangle)

(Un)Developed

Stormwater & 

Water demand

NBS

Stormwater & 

Water demand

BGI potential impact/ 

cost assessment
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Scenario

development

Block

aggregation

IC

OMC

RIC

RIC & OMC

Analysis period

Investment period Operation phase

Project start

Accumulation Discounting

 

 

Muldenversickerung 

Bauwerkhöhe: – 0,30 m,  

Retentionsvolumen: 300 L/m2  
 

 

Extensive Dachbegrünung  

Bauwerkhöhe:  0,1 m,  

Retentionsvolumen: 50 L/m2  

 

 

 

Mulden-Rigolenversickerung (Kies)   

Bauwerkhöhe:  – 1.55 m,  

Retentionsvolumen: 730 L/m2  

 

 

         



Rain simulation: Current situation

7www.ufz.de/leipziger-bg

▪ No Rain

         



Modellierung: „Ist-Situation“

8www.ufz.de/leipziger-bg

▪ 30 years rainevent  (2 h, 50mm)

▪ Soil permeability   (kf=10-4 m/s)

▪ Rain volume     320,466 m³

▪ Runoff volume    151,895 m³

Rain simulation : Current situation
         



Modellierung: „Ist-Situation“

9www.ufz.de/leipziger-bg

Rain simulation : Raingarden 

▪ 30 years rainevent  (2 h, 50mm)

▪ Soil permeability   (kf=10-4 m/s)

▪ Rain volume     320,466 m³

▪ Runoff volume    151,895 m³
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▪ 30 years rainevent   (2 h, 50mm)

▪ Soil permeability   (kf=10-4 m/s)

▪ Rain volume     320,466 m³

▪ Runoff volume    1,226 m³

▪ 14% of available green area

Rain simulation : Bioretention Cell
         



Urban Water Balance Near Natural Water Balance

Rain

100%

ET

71%

Runoff*

1%

Infiltration

28%

Rain

100%

ET

41%

Runoff*

44%

Infiltration

15%

* Surface Runoff

Towards the a near natural water balance

Restoration of natural water Balane. (Nationaler 

Wasserstrategie, DWA 100, DWA 102) | Resource efficient 

irrigation

         



Urban Water Balance Near Natural Water Balance

Rain

100%

ET

71%

Runoff*

1%

Infiltration

28%

Rain

100%

ET

41%

Runoff*

44%

Infiltration

15%

* Surface Runoff

Towards the a near natural water balance

Restoration of natural water Balane. (Nationaler 

Wasserstrategie, DWA 100, DWA 102) | Resource efficient 

irrigation

BGI Stormwater

BGI Irrigation

BGI Stormwater / Irrigation

 

 

Muldenversickerung 

Bauwerkhöhe: – 0,30 m,  

Retentionsvolumen: 300 L/m2  

 

 

Extensive Dachbegrünung  

Bauwerkhöhe:  0,1 m,  

Retentionsvolumen: 50 L/m2  

 

 

 

Mulden-Rigolenversickerung (Kies)   

Bauwerkhöhe:  – 1.55 m,  

Retentionsvolumen: 730 L/m2  

 

 

 

 

Schachtversickerung  

Tiefe: – 2 m  
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Potentials for sustainable irrigation

Water requirement for Dry | Wet | Average 

yearsDry (2018)     Wet (1994)      Average 10 years

Without Greenroof

867 m3 827 m3Court-
yard

100% Greenroof coverage 

970 m3 y-1716 m3 2.023 m3

266 m3

349 m3 551 m3

1.064 m3 y-1869 m3 2.267 m3

448 m3
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1.216 m3 1.378 m3714 m3

GR

GR+CY

Basic block structure

Street (divided at center)
Impervious (e.g. buildings)
Open area (e.g. park, yard)
Potential NBS area (largest

inscribed rectangle)

         



Scientific tools & Approach

www.ufz.de

Model 1: Conventional 
practice

Model 3: 
Block connection

Our approach

Model 2:
Lumped Model

Quellen LeipzigerBlauGrün, waterun, MULTISOURCE, UFZ, BGCC

         

NBS 

Dimensioning

Short- and 

Longterm Water 

Balance

Data reduced & 

Transferable

Cost-module

Co-DesignSewer 

generator

Scenario-based 

modelling

Block-based 

Infrastructure planning



Scientific & Applied Projects

www.ufz.de

▪ NBS Potential Analysis in City of Halle (Germany), Santiago de 

Compostella (Spain), Aarhus (Denmark), Amman (Jordan), Lyon 

(France), Ho Chi Mihn (Vietnam).

▪ Sustainable Campus Development Strategy (Helmholtz 17 

Campi)

▪ New establishment projects in Leipzig

▪ Blue Green City Coaching (10 Mid-sized German cities)

         

Quellen MDC, Stadt Leipzig



Summary

www.ufz.de

Are you a city or municipality that...

...is facing challenges from heavy rainfall or drought?

...is looking for solutions for sustainable urban development?

...would like to explore the blue-green potential of your city?

...wants to compare and strategically evaluate different scenarios?

...requires sound preliminary planning for the next steps in (planning) 

implementation?

Then we will be happy to work with you

Reach out to us - and help us shape the path to a climate-resilient city.

         

Quellen UFZ

www.ufz.de/stadt-buero

stadtbuero@ufz.de



17www.ufz.de/leipziger-bg

Dr. Ganbaatar Khurelbaatar

Helmholtz Centre for 

Environmental Research GmbH -
UFZ Permoserstrasse 15 | 04318 

Leipzig | Germany 

Phone +49 341 6025 1842

ganbaatar.khurelbaatar@ufz.de
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