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Nature-based projects VS traditional projects:
Natural systems are associated with Complexity & Uncertainty
• NBS deal with more uncertainty than traditional

(‘grey’) projects
• NBS form a response to external events that

equally evolve under uncertainty
• NBS function in a dynamic and highly complex

context
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Nature-based projects VS traditional projects:
Natural systems are associated with Complexity & Uncertainty
• Co-benefits of NBS may be only indirectly

related to the goals of a given project.
• NBS require an open and transparent design

process
• Life-cycle costs need to be considered in order

to develop a fair business case. This affects the
complexity of the assessment
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Managing uncertainty through adaptive management
• 1st feedback loop→ During the definition
stage, where the choice between several
alternatives must be made
• 2nd feedback loop→ During the delivery
(operational) stage, building on the data
from monitoring so as to adjust the system
performance in line with the design goals
(adaptive management).
• 3rd feedback loop→ In the case where the
project goals have not been met, reconnecting the effects to the initial scenario
development
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Science- Policy- Practice linkages
• Identify existing linkages
• Use capacity building & plain language
• Use scientific research to explore, unfold
and evaluate the system where an NBS is
planned and implemented
• Mapping of the systems, where NBS are
allocated

Mapping of systems is essential in order to:
• Help urban planners and decision makers
identify possible strategic pathways, actions,
and NBS interventions;
• Overcome “silos”, finding synergies among
diverse actors, and suggesting co-financing
derived from different sectors;
• Reveal knowledge gaps and research needs
that exist in the system around NBS;
• Recognise (powerful) stakeholders and entry
points for involving local society.
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Systemic approach of NBS depicting utilities & environmental impacts
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Barriers for successful design, implementation & upscaling of NBS

Knowledge gaps
• 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

Vertical Forest realized in the centre of Milan
Architect Stefano Boeri

• No data on real maintenance costs
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Barriers for successful design, implementation & upscaling of NBS

Knowledge gaps
• Lack of evidence regarding the quantitative benefits of NBS
• Lack of knowledge regarding the impacts of NBS on health &
wellbeing

Park Spoor Nord in Antwerp

• 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
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Barriers for successful design, implementation & upscaling of NBS

Technical barriers
• 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

CityTree in Copenhagen
(https://greencitysolutions.de/en/)

• Materials used for NBS are not always environmentally

friendly
• Lack of ready to use and easy to install technical products
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Barriers for successful design, implementation & upscaling of NBS

Technical barriers
• 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)

The new rooftop farm in Paris will be the largest of
its kind in the world. Photograph: Valode & Pistre
Architectes Atlav AJN

• 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
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Technical Drivers
Local
Drivers→
Practical/ scientific
knowledge & expertise
for NBS

Municipalities to allocate
personnel with expertise &
knowledge;
Engage NGOs as knowledge
producers.

National
Develop Curricula in education at
various levels;
Train practitioners & ensure quality
assurance of NBS projects;
Define specific key performance
indicators;
Recognize knowledge gaps for
research & development (R&D) of
companies,

EU

Global

Allocate resources for producing
knowledge for the recognized
knowledge gaps of the performance of
various NBS;

Knowledge databases, best
practices, cases to be
developed and maintained

Provide easily accessible technical
knowledge for professional
communities in their key databases
with their own professional language

Knowledge & technical
support for the
maintenance of NBS

Following the instructions &
standards developed in National
level

Provide information & instructions

Support the development of standards
& performance assessment

Development of
knowledge/solutions

Involve experts of various fields
to upscale experiences: create
guidelines based on experiences.

Establish working groups under
suitable national umbrella
organizations

Organize expert panels around
technical challenges with futureoriented approach (e.g. Delphi)

Demonstration projects

Broad stakeholder mapping to
involve relevant actors

Facilities for piloting/
innovating projects

Experts in the municipal
organization facilitate projects
Instructions for financing
developing new NBS technologies organizations;
for local solutions.

Resources for long-term follow-up in
Horizon 2020 & Horizon Europe projects;

Cost effectiveness of
NBS techniques
(including
maintenance)

Cost effective technologies
through digital technologies

Support the implementation of digital
technologies

Cities, public sector as an innovator,
clear & successful demonstrations

Companies participate
actively in opportunities,
exhibitions and competitions
for the implementation of
NBS;
Spread knowledge of devices
supporting maintenance in a
sustainable way

Continuity of EC R&D Programmes
financing Innovation actions in the NBS
domain (demonstration projects)

Pool of EU cities willing to implement
pilots on NBS projects

ICLEI, UN Habitat, the World
Bank & other advocacy
organizations to recognize
NBS as crucial
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Case Study: Copenhagen Cloudburst Management Plan
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

Photo Credit: Ramboll and Ramboll Studio Dreiseitl
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Case Study: Copenhagen Cloudburst Management Plan
Location
Copenhagen,
Denmark
Region
Northern Temperate

- Traditional drainage solutions such as underground
reservoirs are becoming less viable as utilities occupy more
underground space.

Ecosystem
Urban
Goals
• Enhancing
sustainable
urbanisation
• Developing climate

- Extreme weather events cannot be managed by conventional
pipe systems and their occurrence becomes more difficult to
predict.

change adaptation;
improving risk
management and
resilience
Action
Nature-based

- Conventional infrastructure is considered to be generally
technical, underground, hidden elements while Blue-Green
solutions are low-tech, on the surface, and interactive.

solutions and the
insurance value of
ecosystems

16

Case Study: Copenhagen Cloudburst Management Plan
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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Case Study: Copenhagen Cloudburst Management Plan

Photo Credit: Ramboll and Ramboll Studio Dreiseitl
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Case Study: Copenhagen Cloudburst Management Plan

Credit: Ramboll and Ramboll Studio Dreiseitl
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Case Study: Copenhagen Cloudburst Management Plan

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

Photos Credit: Ramboll and Ramboll Studio Dreiseitl
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Case Study: Copenhagen Cloudburst Management Plan
Keywords

Green Infrastructure,
Heritage, Human Wellbeing, Green space
management (including
enhancing urban

biodiversity, Societal
choice, Resilience,
Urban regeneration
Timeframe

2012- ongoing
Awards
C40 Cities Award 2016
category: Adaptation in
Action
2016 American Society
of Landscape Architects
Award of Excellence
Client
Municipality of

Copenhagen
Design Team
Ramboll Studio
Dreiseitl

prototypical test area

Photo Credit: Ramboll and Ramboll Studio Dreiseitl
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Case Study: Copenhagen Cloudburst Management Plan
Keywords

Green Infrastructure,
Heritage, Human Wellbeing, Green space
management (including

The Ladegads-Aen catchment was
selected as a prototypical test area

enhancing urban

biodiversity, Societal
choice, Resilience,
Urban regeneration
Timeframe

2012- ongoing
Awards
C40 Cities Award 2016
category: Adaptation in
Action
2016 American Society
of Landscape Architects
Award of Excellence
Client
Municipality of

Copenhagen
Design Team
Ramboll Studio

Demonstrating the relevance of the Cloudburst Toolkit palette of retrofit
techniques on the first selected Hot Spot of the 10 km2 catchment of
Lådegåds-Åen (a priority catchment set in the center of Copenhagen and at a
high risk to flooding).

Dreiseitl
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Case Study: Copenhagen Cloudburst Management Plan
Location
Copenhagen,

Two masterplan variations:

Denmark
Region

Nothern Temperate
Ecosystem
Urban
Goals
• Enhancing
sustainable

Option 1 Conventional: this Masterplan Option retained Sankt Jørgens Lake as it exists;
there is cultural value in keeping the historical lay-out yet the lake currently lies above
the surrounding street level and floods during rain events, requiring the creation of a
new 5m diameter pipe to funnel flood water to the harbor. The technical engineering
investment is calculated at twice the size and cost of the pipes required for the BlueGreen Option, and also creates limited new public green space.

urbanisation
• Developing climate
change adaptation;
improving risk

management and
resilience
Action

Nature-based

Option 2: the Blue-Green Masterplan Option lowered the lake level from +5.8m to
+2.8m, creating a new Cloudburst storage volume of 40,000m3 and a revitalized
lakeside connection which had previously been only partially accessible. The lake
overflows into a 2.5m diameter tunnel to the harbor as a reduced sized pipe. The
solution combines the Blue-Green with the Grey (conventional) piped solution to
result in a harmony between infrastructure and green space.

solutions and the
insurance value of
ecosystems
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Case Study: Copenhagen Cloudburst Management Plan
Two masterplan variations were developed to assess potential advantages and
disadvantages – Option 1 Conventional and Option 2 Blue-Green.

Photos Credit: Ramboll and Ramboll Studio Dreiseitl

the key difference between the two options is the strategy for
mitigating Sankt Jørgens Lake.
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Case Study: Copenhagen Cloudburst Management Plan
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

Conclusions:
- The masterplan with the highest concentration of Blue-Green Tools and
reduced pipe sizes results in higher quality open spaces, lower
investment costs, and more flexible mitigation strategies: potential
savings 50% greater than Conventional solutions alone
- The Blue-Green Approach develops a synergistic relationship between
the two, integrating climate adaptation solutions within the limited
confines of urban space.
- Resilience necessitates combining the best of existing infrastructure
with low-tech solutions.
- Transferability of the result: Blue-Green Infrastructure represents the
next generation of water infrastructure considerations where nature,
city and recreational space are rolled into a holistic package. Cities
around the world can look to the Copenhagen Cloudburst Formula as a
model.
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1st Brainstorming question
“Who are the key stakeholders and people that should
be involved in the planning of NBS? How to recognize
them?”

2nd Brainstorming question
“Can you give examples of effective tools or methods
for co-planning/participation/stakeholder involvement?
Are you aware of any best practice guideline in your
country?”

3rd Brainstorming question
“What are the challenges faced when implementing
NBS in historic districts? What strategies would you
consider effective to overcome these?”

Thank you!
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