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–  Realiza:on	
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  Realiza:on	
  op:ons	
  (pilot	
  projects	
  dynaklim)	
  



Urban	
  drainage	
  –	
  Climate	
  Change	
  due	
  to	
  changes	
  in	
  overload	
  situa+ons	
  

What	
  we	
  have...	
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Source precipitation data: dr. papadakis GmbH 

 Higher frequency of heavy rainfall events/hydraulic overloads 
 Extent of change: uncertainties 



 	
  uncontrolled	
  flooding	
  of	
  streets,	
  squares,	
  basements	
  
 	
  Risk	
  to	
  humans	
  by	
  flash	
  floods	
  
 	
  Damage	
  to	
  infrastructure	
  and	
  buildings	
  

No	
  Adapta+on	
  

Course	
  of	
  ac+on	
  1:	
  

No	
  
Op+on!	
  

Adapta+on	
  goals	
  and	
  op+ons	
  for	
  ac+on	
  …	
  	
  

Adapta+on	
  goals	
  for	
  the	
  city	
  drainage	
  

Maintaining	
  of	
  innocuous	
  hygienic	
  
condi+ons	
  in	
  seRlement	
  and	
  

cul+va+on	
  areas.	
  

The	
  usability	
  of	
  the	
  seRlement	
  
areas	
  should	
  be	
  maintained	
  as	
  
much	
  as	
  possible	
  –	
  regardless	
  of	
  

the	
  weather	
  condi+ons	
  

Largely	
  avoiding	
  any	
  damage	
  by	
  
flooding	
  and	
  waterlogging	
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 	
  maintain,	
  as	
  far	
  as	
  possible,	
  the	
  current	
  drainage	
  comfort	
  with	
  high	
  technical	
  and	
  financial	
  effort	
  
 	
  secure	
  up	
  to	
  the	
  maximum	
  design	
  load,	
  above:	
  “higher	
  force”,	
  “force	
  of	
  nature”…	
  
 	
  high	
  capital	
  and	
  opera+ng	
  costs	
  =>	
  fees	
  may	
  increase	
  
 	
  unflexible,	
  non-­‐reversible	
  infrastructure	
  for	
  the	
  next	
  60-­‐80	
  years	
  

Adapta+on	
  goals	
  for	
  the	
  city	
  drainage	
  

Conven+onal	
  (technical)	
  adjustment	
  
stormwater	
  holding	
  tank,	
  sewer	
  with	
  higher	
  storage	
  capacity,	
  

larger	
  diameter	
  etc.	
  

Course	
  of	
  ac+on	
  2:	
  

Adapta+on	
  goals	
  and	
  op+ons	
  for	
  ac+on	
  …	
  	
  

Maintaining	
  of	
  innocuous	
  hygienic	
  
condi+ons	
  in	
  seRlement	
  and	
  

cul+va+on	
  areas.	
  

The	
  usability	
  of	
  the	
  seRlement	
  
areas	
  should	
  be	
  maintained	
  as	
  
much	
  as	
  possible	
  –	
  regardless	
  of	
  

the	
  weather	
  condi+ons	
  

Largely	
  avoiding	
  any	
  damage	
  by	
  
flooding	
  and	
  waterlogging	
  



www.dynaklim.de	
  

 	
  limited	
  investment	
  and	
  maintenance	
  costs	
  for	
  a	
  similar	
  comfort	
  
 	
  more	
  financing	
  op+ons	
  by	
  combining	
  different	
  budgets	
  	
  
 	
  flexible,	
  i.e.	
  expandable,	
  changeable	
  and	
  deconstructable	
  infrastructure	
  
 	
  modifiable	
  distribu+on	
  of	
  costs,	
  risks	
  and	
  opportuni+es	
  

Adapta+on	
  goals	
  for	
  the	
  city	
  drainage	
  

Dynamic,	
  flexible,	
  innova+ve	
  adapta+on	
  
More	
  reten:on	
  
“on	
  the	
  surface”	
  

More	
  precau:onary	
  
measures	
  by	
  owner	
  

More	
  protec:on	
  of	
  
property	
  by	
  owner	
  

Informa:on	
  of	
  the	
  
affected	
  public	
  

Liability	
  ques:ons	
  
Insurance	
  cover	
  

Improved	
  
communica:on	
  

Mul:func:onal	
  
land	
  use	
  

Waterways	
  +	
  
Water	
  squares	
  

Integrated	
  urban,	
  water	
  and	
  
environmental	
  planning	
  

Higher	
  curbs	
  +	
  
driveway	
  bumps	
  

Course	
  of	
  ac+on	
  3:	
  	
  [„Water	
  sensi:ve	
  urban	
  design“]	
  

Adapta+on	
  goals	
  and	
  op+ons	
  for	
  ac+on	
  …	
  	
  

Maintaining	
  of	
  innocuous	
  hygienic	
  
condi+ons	
  in	
  seRlement	
  and	
  

cul+va+on	
  areas.	
  

The	
  usability	
  of	
  the	
  seRlement	
  
areas	
  should	
  be	
  maintained	
  as	
  
much	
  as	
  possible	
  –	
  regardless	
  of	
  

the	
  weather	
  condi+ons	
  

Largely	
  avoiding	
  any	
  damage	
  by	
  
flooding	
  and	
  waterlogging	
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infiltration basin 

turf stones 

pond 

infiltration and storage trench 

green roof 

gully with filter 

Examples... 
Decentralized storm water management and treatment 



  Cooling	
  effect	
  of	
  evapora:on	
  
  Reinforcement	
  of	
  natural	
  water	
  cycle	
  

  Abrac:ve	
  architectural	
  opportuni:es	
  
  No-­‐regret	
  measures 	
   	
   	
  	
  

Further	
  advantages	
  ...	
  



  General	
  scep:cism	
  towards	
  changes	
  

–  Understanding	
  of	
  climate	
  change	
  

–  Measures	
  come	
  to	
  the	
  surface	
  

  Cross-­‐sectoral	
  measures	
  vs.	
  sectoral	
  public	
  administra:on/financing	
  systems	
  

  Lack	
  of	
  resources	
  

–  Knowledge,	
  methodologies,	
  data	
  

–  Personnel,	
  finances	
  
  Lack	
  of	
  Best-­‐Prac:ce	
  examples	
  

  Lack	
  of	
  legisla:ve/norma:ve	
  orienta:on	
  

  Neglect	
  of	
  the	
  chances	
  coming	
  with	
  Water	
  Sensi:ve	
  Urban	
  Design	
  

  Missing	
  poli:cal	
  priori:za:on	
  of	
  climate	
  change	
  adap:on	
  

	
   	
  	
  Addressed	
  in	
  JRP	
  dynaklim	
  (English	
  summary	
  on	
  www.dynaklim.de)	
  

Water	
  Sensi+ve	
  Urban	
  Design	
  –	
  Realiza+on	
  Constraints	
  in	
  Germany	
  



“More	
  flexible	
  infrastructure	
  	
  –	
  	
  create	
  innova+ons”	
  

Pilot	
  project	
  Roßbach	
  Dortmund	
  
Water	
  Sensi:ve	
  Urban	
  Design	
  with	
  the	
  “rain	
  water	
  
disposal	
  concept”*	
  

*mandatory	
  formal	
  planning	
  and	
  opera:on	
  instrument	
  in	
  Germany	
  



Innova+ve	
  Water	
  Disposal	
  Concept	
  

GWB	
   SWB	
  

Compila+on	
  of	
  basic	
  data	
  &	
  exis+ng	
  systems	
  	
  

Evalua+on	
  of	
  the	
  actual	
  situa+on	
  and	
  verifica+on	
  
of	
  planned	
  ac+ons	
  

Sekng	
  of	
  a	
  measure	
  concept	
  

Implementa+on	
  of	
  measures	
  

Con+nua+on	
  of	
  the	
  Water	
  Disposal	
  Concept	
  

GWB	
  =	
  Groundwater	
  body	
  
SWB	
  =	
  Surface	
  water	
  body	
  

Climate	
  
Change	
  

Measures	
  of	
  
Water	
  Sensi:ve	
  
Urban	
  Design	
  



Methodology	
  and	
  results…	
  

Focus	
  area	
  “Kley”	
  



“More	
  flexible	
  infrastructure	
  	
  –	
  	
  create	
  innova+ons”	
  

Pilot	
  project	
  Duisburg	
  MiRe	
  
Water	
  Sensi:ve	
  Urban	
  Design	
  with	
  an	
  integrated	
  informal	
  approach	
  

Aim	
  
Bringing	
  together	
  of	
  different	
  urban	
  planning	
  disciplines	
  to	
  an:cipate	
  and	
  adapt	
  
to	
  climate	
  change.	
  

www.duisburg.de	
  



Methods	
  and	
  Results…	
  (ongoing	
  work)	
  

  Inter-­‐ins:tu:onal	
  mee:ng	
  of	
  
urban	
  administra:on	
  offices	
  

-  Urban	
  planning	
  

-  Building	
  permit	
  authority	
  

-  Water	
  board	
  

  Discussion	
  based	
  on	
  

-  Informa:on	
  on	
  Water	
  Sensi:ve	
  
Urban	
  Design	
  

-  Map:	
  searching	
  areas	
  (green	
  
circles)	
  



Synergies	
  with	
  Urban	
  Development	
  Program	
  “Duisburg	
  2027“	
  

  Revision	
  of	
  land	
  use	
  management	
  

  Water	
  as	
  theme	
  for	
  abrac:ve	
  urban	
  
architecture	
  

  Communica:on	
  message:	
  	
  
„We	
  have	
  the	
  water	
  you‘re	
  looking	
  for!“	
  

Methods	
  and	
  Results…	
  (ongoing	
  work)	
  

Reference: Integrierte Karte Bezirk Mitte, Duisburg 2027, 2013 



Integral	
  merge	
  of	
  sectoral	
  research	
  

Key	
  message:	
  We	
  have	
  to	
  work	
  together!	
  

Water	
  Sensi+ve	
  
Urban	
  Design	
  

Floods	
  

Low	
  water	
  

Climate	
  change	
  

Wastewater	
  levy	
  

Drainage	
  systems	
  

Microclimate	
  

Property	
  drainage	
  

Water	
  protec:on	
  

Groundwater	
  recharge	
  
Sewer	
  rehabilita:on	
  

Urban	
  design	
  

Living	
  environment	
  

Abrac:ve	
  business	
  Plant	
  opera:on	
  

Rainwater	
  discharge	
  

Urban	
  climate	
  

Water	
  ecology	
  
Department	
  of	
  
Civil	
  Engineering	
  

Environmental	
  
office	
  

Abbildung verändert nach EGLV 

Planning	
  
office	
  

Real	
  Estate	
  
Management	
  

Others	
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  Network	
  project	
  

–  14	
  project	
  partners	
  

–  More	
  than	
  25	
  coopera:ng	
  partners	
  

–  Trans-­‐	
  &	
  interdiscplinary	
  

  Emscher-­‐Lippe	
  Region	
  (Northern	
  Ruhr	
  Basin)	
  

–  High	
  popula:on	
  density	
  (3.8	
  Mio	
  People)	
  

–  Industrialized	
  

  Project	
  dura:on	
  

–  July	
  2009	
  -­‐	
  June	
  2014	
  

  Goal:	
  Seung	
  up	
  the	
  „Roadmap“	
  to	
  climate	
  change	
  adap:on	
  in	
  the	
  region	
  

Intruduc+on	
  of	
  dynaklim...	
  

Dynamic	
  Adapta+on	
  of	
  Regional	
  Planning	
  and	
  Development	
  Processes	
  to	
  the	
  
Effects	
  of	
  Climate	
  Change	
  


