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Overview ��

• Our flooding challenges �
��
• Solution strategy ���
• Adaptation planning and design �������
• Adaptation Support Tool ��	���
• Room for the River ����



Flooding (coastal, fluvial, pluvial, groundwater)
��
������	������

BGR.com



..while climate changes, sea level rises, …
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Re-/Detain and Store at the source to avoid overloading the drainage 
capacity and flooding downstream

�����������	��������

http://www.chinadaily.com.cn/opinion/2017-09/26/content_32491069.htm
De Urbanisten

Solution strategy #1: Retain & Store!
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‘Sponge size’ assessment   ��‘����'

hydrologic / hydraulic modelling to assess water retention assignment
��/������	���



Stormwater retention assignment �	��

Discharge capacity ����

Storage capacity ����

Return period
����



Many, many options:

http://www.urbangreenbluegrids.com/design-
tool/

Lots of measures can be taken ������

http://www.urbangreenbluegrids.com/design-tool/


Blue-green measures����Grey measures���

flexible and cost-effective
��������

rigid, public investment
�������

more space, visible, multi-functional
�	���	���	

less space, subsurface
�����
��	�

Blue-green measures preferred over grey ones
���������

 



Collaborative planning required for blue-green
���
�������

experts from many disciplines + local stakeholders
������	��������



Adaptation Support Tool  ������
to find out what can be done where & how effective that is



ISOCARP OAPA Conference 2017, 
Portland

Adaptation Support Tool to see ����
�

- what can be done  �������
- where, and how effective that is  ���� ��	�



Resilience metrics Van de Ven, Frans H.M., Robbert P.H. Snep, Stijn Koole, Reinder Brolsma, Rutger van der 
Brugge, Joop Spijker, Toine Vergroesen (2016). Adaptation Planning Support Toolbox: 
Measurable performance information based tools for co-creation of resilient, ecosystem-based 
urban plans with urban designers, decision-makers and stakeholders, Environmental Science & 
Policy, http://dx.doi.org/10.1016/j.envsci.2016.06.010

Adaptation Support Tool '�����

Resilience performance indicators include:
���$����+
• Retention capacity &�$	
• Peak flow reduction ���(��
• Groundwater recharge ����
• Cooling effect ) 
�
• Water quality improvement: �	�*

• Nutrients��
• HMs, PAHs, mineral oil, etc
• Bacteriological quality�%	(

• Costs of implementation & maintenance 
�������

• Perception �!
• Safety ��
• Health ��
• Social cohesion "��#	

http://dx.doi.org/10.1016/j.envsci.2016.06.010


Results of AST workshops: AST������	
Compare performance of alternative plans ������
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Adaptation Support Tool 2.0    ������2.0
Toolbox Climate Resilient City www.crctool.org

http://www.crctool.org/


Creating urban resilience together ��������

The New Orleans - Adaptation Support Tool ���� -�
	��



Room for the River ����



Room for the River projects ������

> 30 projects

Zwolle

Nijmegen Polder Noordwaard



Room for the River projects ������

Bommelerwaard/ Loevestein

Blauwe Kamer Rhenen



Toolbox Room for the River �������



Conclusion ��

• On site retention is key to avoid local and downstream flooding
/�:,'=�>��.-,2��

• This storage requires space   �,@;5�
• This space can be used multi-functional and provide services

��5��	��9�1�#�*�
• These functions and services bring many more benefits, economic, social and 

emotional, in addition to retention
?��,��B���9�*���+(�2
	�3
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• Blue-green, ecosystem based adaptation measures provide all this
��0�8�2-�<�"&#���>��

• Selection of measures is a multi-disciplinary spatial planning problem
��"&'����425�����

• Planning support toolboxes help planning and decision making
��$!��7)������6



Closing ��

Thank you for your attention!������!
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