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Testing Water Flow Dynamics 
Herbert Dreiseitl with Architecture Students  
at Harvard GSD 



Sometimes we have forgotten? 
… Water is everywhere before it is somewhere … 



HOW CAN WE BRING BLUE-GREEN 
INTO GRAY CITIES ?! 
 



URBANISATION iS A MEGATREND  

Data Source: United Nations, esa.un.org 

 
Soon 2/3 of mankind will live in cities 
Density creates high pressure on 
Humans and Nature: 

•  High percentage of sealed structures 
•  Temperature rise 
•  Green spaces disappear 
•  Blue is displaced in the underground 
•  Polluted air 
•  Noise  
•  Car-dependent culture  



…  often we still turn the city’s backside to water 
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REPAIRING THE URBAN WATERBALANCE 

ABC	Forum	Session	2:	Visioning	the	next	step						©Herbert	Dreiseitl		



Max.  119 mm 
The heat island effect causes heavy local downpours in cities 

Partial cloudbursts are more and more common, 
but neighborhoods sometimes get no drop of rain. 
 



FALLING INTO EXTREMES 

TOO MUCH  
Flooding, Erosion 

2013: Damage of 173 MIO 
Euro in German agriculture 

TOO LITTLE 
Heatwaves, Drought, 
Dust Pollution … 
2003: 70,000 people died in 
Europe  

… HOW TO FIND THE BALANCE AGAIN ? 



HIGH TIDE IN BOSTON, JAN. 2018 
          ... IN FRONT OF MY OFFICE! 



THE SEALED CITY 

 

Limited capacities of drainage 

Increase of heat islands 

Limited space for people and green 
 

(http://wiki.bildungsserver.de/klimawandel/index.php/Datei:HH_temp1901-2007.jpg) 

 



How to bring resilience and liveability 
into the Urban Fabric ? 

 

 

 

Small Scale – Big Impact 

Multi-functional Layers 



DRY 

WET 

DRY 

WET 



 
END OF PIPE SOLUTION  
        ELIMINATION OF WATER 

 
INTEGRATIVE SOLUTION 
       WATER AS A TREASURE 

STATUS: GOAL: 

(Grafik: Atelier Dreiseitl) (Grafik: Atelier Dreiseitl) 

How to get to a Water Sensitive City 
     INTEGRATION OF STORMWATER MANAGEMENT 

EXAMPLE of HAMBURG, GERMANY   |  RISA Program 



Reference	:	LID	Guidelines	_	Portland	USA	

	

LID	(Low	Impact	Development)	Guidelines		
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ABC Waters Design Guidelines  |  Content organization  I  Atelier Herbert Dreiseitl 



SINGAPORE CENTRAL CATCHMENT 
THE ART OF INTEGRATING BLUE-GREEN INTO DENSE CITIES 
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SINGAPORE CENTRAL CATCHMENT 
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THE ART OF INTEGRATING BLUE-GREEN INTO DENSE CITIES 

 



Kalang River, Singapore, before 2010 

A monsune drain once at Bishan Park in SINGAPORE 



BLUE-GREEN INFRASTRUCTURE (BGI) 

Content slide 

BLUE\GREEN\RED FROM SEGMENTED TO SEAMLESS INTEGRATION 

DRAINAGE 
Single problem 

 solution  
 

RESILIENCY 
Sectoral dynamic elements 

 

FUNCTIONALITY 
Separate elements parallel 

 

INTEGRATION 
The water sensitive city 

built 
green 
blue 







5,6,7 8 



5,6,7 8 

Geo-textile wrapped Soil-lifts 
with branch layers 

PILOT STUDY - CONSTRUCTION 

Construction 

Bioengineering Workshop, 8. Jan 2009  



2008 

2013 



KALLANG RIVER Bishan-Ang Mo Kio Park     Rain Event 4th May 2011 





KALLANG RIVER   



BRINGING NATURE TO DOWNTOWN SINGAPORE  

Image: Dreiseitl 
 





MAKING CITIES RESILIENT AND LIVEABLE 
 
 

  
 
 



BLUE-GREEN INFRASTRUCTURE TOOLKIT 

Ramboll Foundation ReseaRch PRoject 
Enhancing BluE-grEEn and Social PErformancE in high dEnSity urBan EnvironmEntS RAMBOLL LIVEABLE CITIES LAB 

Sedimentation Detention 

Conveyance 

Retention 

Storage 

 Filtration 

Infiltration 

Recycle 

QUANTITY CONTROL 
 
 

QUALITY CONTROL 
 
  

Biological 
Absorption 

Evaporation 



BGI – BUILDING SCALE 
V EGETATED  ROOF 

EXTERNAL  G REEN  F ACADE 

G REEN  BALCONIES 
 

Conveyance 

Biological 
Absorption 

Infiltration 

Reuse 

Infiltration 

Storage 

INTERNAL  G REENERY 

STORAGE AND INFILTRATION 







Potsdamer Platz Berlin - Freianlagen mit Urbanem Gewässer 



CIRCULATION SYSTEM 
Postdamer Platz  

A T E L I E R  D R E I S E I T L  
A T E L I E R  D R E I S E I T L  



URBAN WATERS AT POTSDAMER PLATZ; BERLIN, GERMANY 

Integrated Water Systems 
Cleansing System 

 



View over Water surface and Cleansing Biotope  



Potsdamer Platz 



70%	 carbon	emission	
reduction	

20,000	 cubic	meters	of	
potable	water	
saved	

13,500	 cubic	meters	
combined	
stormwater	
storage	

50%	 primary	energy	
saved	compared	to	
air-conditioned	
systems	

POTSDAMER PLATZ 
Berlin, Germany 

SUSTAINABLE DESIGN ACHIEVEMENTS 



 
 

Challenge 
Previous attempts to 
renovate park met with 
vandalism 

What we did 
300 citizens participated in 
workshop to shape design 

Effect 
Local ownership – Friends 
of Tanner Spring 
community group 
Decline in vandalism 

TANNER SPRINGS PARK 
PORTLAND 



Pearl District in Portland OG 



RAINWATER COLLECTION 
SYSTEM 



RAINWATER INFILTRATION 

Infiltration 



RAINWATER RECIRCULATION 
SYSTEM AND OVERFLOW 
   

Recirculation of 
rainwater to 
spring 

Clean water 
overflow into 
river 



WORKSHOP WITH PUBLIC AND STAKEHOLDER INVOLVEMENT AT TANNER SPRINGS 
PARK UNDER LEADERSHIP OF HERBERT DREISEITL 



30m 



THE ARTWALL CREATED WITH TRAIN TRACKS AND GLASS FROM PORTLAND 







An Osprey catching a fish 
 at Tanner Springs Park 

right in the City of Portland OG 
in front of people 



MULTIFUNCTIONAL USE  
 



CLOUDBURST RESILIENCY PLANNING IN QUEENS NYC  







CLIMATE READY FOR CLOUDBURST & COASTAL FLOODING 
BUZZARD POINT WASHINGTON DC 



THE RAMBOLL COST-BENEFIT ANALYSIS 

Content slide 

Integrated planning process 

4. Cost-benefit analysis 
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INITIAL ANALYSIS 
BASELINE SCENARIO – ”DO-NOTHING” 
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STRATEGY II 
FLOODING AFTER IMPLEMENTATION 
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THE CASE STUDY APPROACH 



THE CASE STUDY APPROACH 



THE CASE STUDY APPROACH: THE EXPANDED PROCESS MODEL 

INITIAL	
CONDITIONS	

DRIVERS	OF	
CHANGE	

ENABLING	
CONDITIONS	

CONSTRAINING	
CONDITIONS	

A GENTS WHO TAKE 
INITIATIVE FOR BGI- 

IMPLEMENTATION: PERSONS/
LEADERS,  

INSTITUTIONS AND/OR 
SOCIAL MOVEMENTS 

PROBLEMS AND OPPORTUNITIES 
THAT 

GAVE RISE TO THE BGI INQUIRY 
(E.G., CRISIS,  HAZARDS,  

POLLUTION)  TO UNDERSTAND 
MOTIVES, 

TARGETS AND RESOURCES FOR BGI-
IMPLEMENTATION 

T ECHNICAL TOOLS,  LEGAL 
REGULATIONS,  POLITICAL AND SOCIAL 

AWARENESS,  
FINANCIAL SUPPORT THAT 

HAD A SECONDARY EFFECT AS LEVER 
FOR BGI- IMPLEMENTATION 

A NTI-BGI AGENTS/  
INSTITUTIONS,  DESIGN 
STANDARDS   OR POLICY 

PROGRAMS THAT WORK AGAINST 
BGI 



RESEARCH FINDINGS ON CAPITAL AND VALUES 



RECOMMENDATIONS FOR IMPLEMENTATION 

BLUE-GREEN 
INFRASTRUCTURES 

STRUCTURAL 
CAPACITY 

OPPORTUNITIES 

BASIC 
CONDITIONS 

INNOVATIVE 
FINANCING 

SKILLS & 
KNOWLEDGE 

CULTURAL 
CAPACITY 

STRONG VISION  
CONVINCING ARGUMENTATION  

CAPACITY FOR ACTION 



THE ART OF INTEGRATION 

Overcoming traditional silos 
Cooperation with teams about social,  

physical and cultural targets 



Leadership  
 Financing 
  Management 
   Aesthetics  
    Acceptance  

 
    >> Convincing Argumentation  

WORKING WITH THE PLANET –  
INTEGRATING THE BLUE AND GREEN 
 

WORKING WITH THE PLANET – 
 
 
INTEGRATING THE BLUE & GREEN 





THANK YOU 
 
 
 
 
 
 
 
 
 
 

Prof. Herbert Dreiseitl, Liveable Cities Lab / Ramboll 
www.ramboll.com/LCL   -   herbert@dreiseitl.de 


