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 The number of climate-related 
disasters has tripled in 30 years.
 Between 2006 and 2016, the rate of 
global sea-level rise was 2.5 times 
faster than it was for almost all of the 
20th century.
More than 20 million people a year 
are forced from their homes by climate 
change.
 The UNEP estimates that adapting to 
climate change and coping with 
damages will cost developing 
countries $140-300 billion per year by 
2030

Climate Change and Natural Disasters
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NBS and the EU Vision

The EU inspires to become a global leader in NBS



Nature Based Solutions
Living solutions inspired and 
supported by nature that 
simultaneously provide 
environmental, social and economic 
benefits and help to build resilience 

Solutions that bring more nature 
and natural features and processes 
into cities, landscapes and 
seascapes, through locally adapted, 
resource-efficient and systemic 
interventions 

Solutions inspired by NATURE – The Grand Engineer
Green Infrastructure Benefits
(Sustainable Cities Collective –

Pinterest image collection)



Established approaches:

o Climate adaptation approaches

o Community based adaptation

o Ecosystem based adaptation

o Ecosystem based management

o Ecosystem based mitigation

o Ecosystem based disaster risk reduction

o Ecological engineering

o Ecological restoration

o Infrastructure related approaches

o Natural resources management

o Sustainable agriculture/agro-forestry/aquaculture

NBS is an “umbrella concept” encompassing other established approaches
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NBS challenge to be solved/SDGs:

o Climate mitigation and adaptation

o Water management

o Coastal resilience

o Green space management

o Air Quality

o Urban regeneration

o Participatory planning and governance

o Social justice and social cohesion

o Public health and well-being

o Potential of economic opportunities and green jobs

SDGs and NBS challenges to be solved



Timeline for the evolution of NbS

• Urban resilience and risk management
• Socio-economic and environmental outcomes
• Climate Change adaptation and mitigation
• Sustainable development
• Biodiversity
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The new rooftop farm in Paris will be the largest of 
its kind in the world. Photograph: Valode & Pistre
Architectes Atlav AJN

NBS – Global and EU Related Policies
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Challenges to successful implementation and 
upscaling
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• NBS are inherently complex & uncertain 

• External events (NBS drivers) are also uncertain

• NBS design should respond to a dynamic and 

highly complex context and the process should be 

open and transparent 

• Co-benefits of NBS may be only indirectly related 

to the goals Life-cycle costs need to be considered 

in the business case

Nature-based projects and uncertainty
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Systemic approach of NBS depicting utilities & environmental impacts



NBS Implementation Steps – Adaptive Management
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Barriers for successful design, implementation & upscaling of NBS

• Technically feasible solutions appropriate for addressing 

multiple challenges are limited & underdeveloped

• Lack of sufficient guidance-protocols & technical support 

in terms of instructions for implementation & maintenance

• Materials used for NBS are not always environmentally 

friendly 

• Lack of ready to use and easy to install technical products

Technical barriers

CityTree in Copenhagen 
(https://greencitysolutions.de/en/)
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Barriers for successful design, implementation & upscaling of NBS

• Expensive technology stands at the cross-section of the 

technical and market spheres

• Restrictions of the monitoring methodologies to link NBS 

impacts across spatial scales (micro to regional)

• Poor availability of consistent datasets to evaluate NBS impacts

• Accuracy and quality of the monitoring approaches

• Quantification of the impacts of heat and drought on NBS and 

their capacity to continue to provide services

Technical barriers

The new rooftop farm in Paris will be the largest of 
its kind in the world. Photograph: Valode & Pistre
Architectes Atlav AJN
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Barriers for successful design, implementation & upscaling of NBS

• Lack of deep understanding among multidisciplinary key actors 

• Lack of appropriate training of planners, developers & 

construction professionals

• Lack of interdisciplinary skilled personnel

• Absent in-depth stakeholder mapping & outreach

• Absence of a widely established holistic framework for the 

assessment of NBS impacts

• No data on real maintenance costs

Knowledge gaps

Vertical Forest realized in the centre of Milan  
Architect Stefano Boeri
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Barriers for successful design, implementation & upscaling of NBS

• Lack of evidence regarding the quantitative benefits of NBS

• Lack of knowledge regarding the impacts of NBS on health & 

wellbeing

• Insufficient/ absent follow-up monitoring of implemented NBS 

impeding the evaluation of NBS effectiveness

• Uncertainty about temporal evolution & long-term effects of NBS 

• Interdisciplinary methods & research designs to monitor 

synergies and trade-offs within and across challenges

Knowledge gaps

Park Spoor Nord in Antwerp
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There is hope – more than 300 M€ knowledge generation
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How is an NBS Initiated?
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Decision-making methodology scheme for NBS implementation

Develop a vision-based decision-making 
approach to designing and implementing 
NBS that would act as a driver to overcome 
potential barriers and enhance the social 
acceptability of the project.



Copenhagen Cloudburst Management Plan 

Photo Credit: Ramboll and Ramboll Studio Dreiseitl

Location

Copenhagen,

Denmark 

Region 

Northern Temperate

Ecosystem

Urban

Goals

• Enhancing 

sustainable 

urbanisation

• Developing climate 

change adaptation; 

improving risk 

management and 

resilience

Action

Nature-based 

solutions and the 

insurance value of 

ecosystems
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Copenhagen Cloudburst Management Plan 

Photos Credit: Ramboll and Ramboll Studio Dreiseitl
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Copenhagen Cloudburst Management Plan 

Photos Credit: Ramboll and Ramboll Studio Dreiseitl
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Copenhagen Cloudburst Management Plan 

Photo Credit: Ramboll and Ramboll Studio Dreiseitl
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Opening up of Cheonggyecheon River in Seoul

Before Restoration
• Densely populated area
• Deterioration
• Blocking of natural water circulation

Motivation for NBS
• Creation of nature and human 

centered city space
• Rebuilding Seoul’s 600 year old 

historical and cultural heritage 
(historic bridges, latern festival etc)

• Economic revitalization of downtown 
area
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Opening up of Cheonggyecheon River in Seoul
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Vincent van Gogh, Starry Night (1889)

Imagine Transformative Change

• Fully understand the extend of the 
multi-dimensional impacts of the 
problem at hand

• Create a VISION for “transformative 
change” – the big picture

• Involve key stakeholders – buy in of the 
vision

• Start the journey – good luck

Instead of conclusions



Gracie Mille

www.koiliaris-czo.tuc.gr platform.think-nature.eu

https://platform.think-nature.eu/
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˗ Introduction

˗ Building with Nature approach

Methodology to design and implement Nature-Based Solutions

˗ Case study: city at the river

˗ Background information

˗ Key messages



Introduction
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Tom Wilms MSc

Expert Nature-Based solutions and ICZM

15 years experience (4 years in Indonesia) 



˗ Witteveen (54): director GW Rotterdam

˗ Bos (37): civil engineer at GW Enschede

˗ Consulting engineering company Witteveen+Bos

˗ First project: Prins Bernhard lock Deventer

˗ Growth:

· 1994: 500 employees

· 2014: 1.000 employees

· 2021: 1.350 employees

˗ Independent and 100% ownership

˗ 9 offices in the Netherlands

˗ 13 offices international

˗ Sustainability and innovation

Witteveen and Bos 1946

4



Business lines
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Global trend: Nature based Solutions for climate resilient infrastructure



Meeting the Global Goals within the planetary boundaries



Nature Based Solutions are
… dynamic

… multi-functional 

… innovative for dealing with water issues 

… local and context-specific

You need to think, act and interact differently!



EcoShape | Building with Nature
Since 2008:

• Sectors collaborating with a shared ambition

• Test and implement NbS concepts in practice

• Supported with fundamental knowledge 

• Translated to practical design guidelines 

• Aimed at upscaling and mainstreaming



How to design and implement Nature-Based Solutions (NBS)
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How to design and implement Nature-Based Solutions (NBS)
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˗ Building with Nature approach

Methodology to design and implement Nature-Based Solutions

· Landscapes and concepts

· Enablers

· 5 step approach



Building with Nature: 
Landscapes and concepts



Enablers for Building with Nature implementation
1. Technology and system knowledge

2. Multi-stakeholder approach

3. Adaptive management, maintenance 

and monitoring

4. Institutional embedding

5. Business case

6. Capacity building



BwN - 6 enablers
˗ Technology and system knowledge

· Large-scale system analysis, comprehension of driving natural processes and natural dynamics.

· Various Building with Nature instruments that suit different landscapes.

· Building with Nature design approaches and assessment tools.

˗ Multi-stakeholder approach

· Cooperation between stakeholders and comprehensive, multifunctional approaches.

· Coalition building, co-creation and public participatory approaches to create shared ambitions.

· Stakeholder assessment and engagement.



BwN - 6 enablers
˗ Adaptive management, maintenance and monitoring

· Balancing initial efforts/investments (over-dimensioning) against adaptivity and resilience.

· Making maintenance strategies an integral part of the development process.

· Organisation and techniques for adaptive management and monitoring to deal with natural dynamics at 

various temporal and spatial scales.

˗ Institutional embedding

· Fitting Building with Nature in the existing context, norms, and regulations.

· Creating a policy environment that enables conservations laws and formal instruments to be addressed.

· Connecting with international enabling policies, including the Paris Agreement, Sendai Framework, AICHI 

targets, CBD, Ramsar and UNCCD resolutions and SDGs.



BwN - 6 enablers
˗ Business case

· Defining an optimum business model by integrating conventional engineering and nature conservation 

expertise with financial knowledge.

· Improving estimates of maintenance costs and the additional services and benefits (including coastal 

access, fish production, carbon sequestration).

· Financing arrangement and pre-requisites (bankable value creation streams).

˗ Capacity building

· Increasing awareness of the philosophy and possibilities of Building with Nature.

· Involving the upcoming generation in Building with Nature through training and educational programmes. 

· Creating Building with Nature communities around your project.



BwN – 4 project phases
1. Initiation

2. Planning and design

3. Construction

4. Past construction



BwN – 5 steps
1. Understand the system

2. Identify alternatives

3. Evaluate each alternative

4. Refine the selected solution

5. Prepare the solution for next phase



BwN – 1. Understand the system
˗ What are the problems

˗ Consider the system:

· natural, 

· socio-economic 

· institutional system 

at different scales

˗ Information about the system can be 

derived from various sources

˗ Think multi-functional



BwN – 2. Identify alternatives
˗ Change your perspective

· Supporting the ecosystem

· Utilising functions of the ecosystem

˗ Think about transdisciplinary solutions 

from the start



BwN – 3. Evaluate each alternative
˗ Improve value without increasing 

construction cost

˗ Embrace creativity

˗ Identify and manage uncertainties

˗ Involve stakeholders in the evaluation 

and selection process

˗ Perform a (social) cost-benefit analysis



BwN – 4. Refine the selected solution
˗ Consider the conditions/restrictions of the project

˗ Improve your stakeholder network



BwN – 5. Prepare solution for next phase
˗ Translate solution to a technical design

˗ Translate solution to ‘request for proposals’ or contract

˗ Organise required funding

˗ Identify permit requirements

˗ Prepare risk analysis and contingency plans



How to design and implement Nature-Based Solutions (NBS)
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Building with Nature in a city at the river
Rotterdam (the Netherlands)

˗ Flood proof public squares

˗ Green roofs and walls

˗ Wadis

˗ Tidal parks in the river

˗ Natural embankments



BwN – 1. Understand the system
˗ What are the problems

· Flooding, heat stress, attractiveness

˗ Consider the systems:

· natural, 

· socio-economic

· institutional system 

at different scales

˗ Information about the system can be 

derived from various sources

˗ Think multi-functional



BwN – 2. Identify alternatives
˗ Change your perspective

· Supporting the ecosystem

· Utilising functions of the ecosystem

˗ Think about transdisciplinary solutions 

from the start

· Environment

· Society

· Economy

· Institutional

· Technical, financial



BwN – 3. Evaluate each alternative
˗ Improve value without increasing 

construction cost

˗ Embrace creativity

˗ Identify and manage uncertainties

˗ Involve stakeholders in the 

evaluation and selection process

˗ Perform a (social) cost-benefit 

analysis



BwN – 4. Refine the selected solution
˗ Consider the conditions/restrictions 

of the project

˗ Improve your stakeholder network



BwN – 5. Prepare solution for next phase
˗ Translate solution to a technical design

˗ Translate solution to ‘request for proposals’ or contract

˗ Organise required funding

˗ Identify permit requirements

˗ Prepare risk analysis and contingency plans
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How to design and implement Nature-Based Solutions (NBS)
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Background information:

˗ https://www.ecoshape.org/en/

· https://www.ecoshape.org/en/landscapes/cities/

· https://www.ecoshape.org/en/concepts/

· https://www.ecoshape.org/en/the-building-with-nature-philosophy/

· https://www.ecoshape.org/en/enablers/

· https://www.ecoshape.org/en/the-building-with-nature-philosophy/five-basic-

steps-for-generating-building-with-nature-designs/

https://www.ecoshape.org/en/landscapes/cities/
https://www.ecoshape.org/en/landscapes/cities/
https://www.ecoshape.org/en/concepts/
https://www.ecoshape.org/en/the-building-with-nature-philosophy/
https://www.ecoshape.org/en/enablers/
https://www.ecoshape.org/en/the-building-with-nature-philosophy/five-basic-steps-for-generating-building-with-nature-designs/
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˗ Introduction

˗ Building with Nature approach

Methodology to design and implement Nature-Based Solutions

˗ Case study: city at the river
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Enablers
1. Technology and system knowledge

2. Multi-stakeholder approach

3. Adaptive management, maintenance 

and monitoring

4. Institutional embedding

5. Business case

6. Capacity building



5 step approach
1. Understand the system

2. Identify alternatives

3. Evaluate each alternative

4. Refine the selected solution

5. Prepare the solution for next phase



tom.wilms@witteveenbos.com

www.witteveenbos.com



International offices
˗ Belgium

˗ Ghana

˗ Indonesia

˗ Kazakhstan

˗ Latvia

˗ Russian Federation

˗ Singapore

˗ United Arab Emirates

˗ United Kingdom

˗ Vietnam
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Room for the River

38

˗ national plan river basin approach

˗ extra discharge capacity to cope with 

extreme volumes of water without flooding

˗ 30 projects in approximately 10 year program

˗ Witteveen+Bos was involved in 12 projects 

(since 2006)

˗ Full service – from assessment and strategy 

to procurement and supervision



New channel and adaptation of flood plain 
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- 2008 – 2015 multi stage project : 

Master planning – Field surveys – Technical Design 

Environmental Impact Assessment – Permits

EC Contract and Procurement – Supervision

- Stakeholder Management – water based companies

- Managed and provided all services (excl. surveys)

- 3 km river bank

Industrial estate – docking facilities, infrastructure 

- First project realised in Room for the River program


