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AGENDA: Technical innovation
- 5.1 NBS practices in urban areas
-

Antwerp, Belgium: Park Spoor Noord
Porto, Portugal: Fifth façade project
Fez, Morroco: revitalization of the river
Seoul, Korea: Opening up of Cheonggyecheon River
Leuven, Belgium: Opening up of tubed-in river Dyle

- 5.2 Rebuilding nature in the landscape
-

Lisbon, Portugal: Masterplan Vale de Alcantara
Delft, the Netherlands: Sand Engine
Jinhua city, China: Yanweizhou Wetland Park - A resilient landscape
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5.1 NBS practices in urban areas
Coupling green roof & urban farming

Therapeutic gardens

Farming fields in New York City

Herb garden in Southmead Hospital, UK

CityTree

Green covering shelters

Vertical mobile gardens

Green barriers
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5.2 Rebuilding nature in the landscape
Green corridors

Rural land management: Agroforestry

Agroforestry in Montpellier

Constructed wetlands

Lisbon Green Corridor

Constructed wetland, Gorla Maggiore, Italy
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Mapping of ThinkNature City Case Studies

EU publication:
Final report of the Horizon 2020
expert group on 'Nature-based
solutions and re-naturing cities'
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Mapping of ThinkNature City Case Studies
→ Antwerp, Belgium: Park Spoor Noord

→ Lisbon, Portugal: Masterplan Vale de Alcantara

→ Delft, the Netherlands: Sand Engine

→ Jinhua city, China: Yanweizhou Wetland Park - A
resilient landscape
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Mapping of ThinkNature City Case Studies

→ Porto, Portugal: Fifth façade project

→ Copenhagen, Denmark: Cloudburst Management
Plan, “A climate- proof city”

→ Milan, Italy: Bosco Verticale
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ThinkNature Summer School
2-6 Sept. 2019

AGENDA: Technical innovation
- 5.1 NBS practices in urban areas
CASE STUDIES:
- Antwerp, Belgium: Park Spoor Noord
- Porto, Portugal: Fifth façade project
- Fez, Morroco: revitalization of the river
- Seoul, Korea: Opening up of
Cheonggyecheon River
- Leuven, Belgium: Opening up of tubed-in
river Dyle
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Case Study 1: Antwerp Park Spoor Noord
Location

Urban regeneration through Nature- Based Solutions

Railway North region,
Antwerp- Belgium
Region
Oceanic Climatic
Ecosystem
Urban
Goals
• Enhancing
sustainable
urbanization
• Restoring
ecosystems and
their functions
Actions
Urban regeneration
through Nature- Based
Solutions
Topographical location of the study area, project area and plan area Credit: City of Antwerp
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Case Study 1: Antwerp Park Spoor Noord
Location
Railway North region,
Antwerp- Belgium
Region
Oceanic Climatic
Ecosystem
Urban
Goals
• Enhancing
sustainable

The depots of Antwerp Dam in May 1986 photo: Rob van der Rest

urbanization
• Restoring
ecosystems and
their functions
Actions
Urban regeneration
through Nature- Based
Solutions
Buildings and structures in the train depot area credit: City of Antwerp
Railroad Placement for the start of the remediation photo: Jan Kempenaers
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Case Study 1: Antwerp Park Spoor Noord
Keywords
Urban, Human wellbeing, Heritage, Land
Use Change, Landscape
design, Societal choice,
Cultural service
Timeframe
2003-2009
Awards
Prize Bouwheer 2009
(best integrated project)

'UDiTE Knowledge
Sharing Award' 2009
(category 'Environmental
Well-Being’)

Sam van Embden
Award 2015 (Category
3: a city/region with a
project/action)

Client
City of Antwerp
Design Team
Studio Associato
Bernardo Secchi
Paola Viganò
Plans of the solution credit: City of Antwerp
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Case Study 1: Antwerp Park Spoor Noord

Aspects of the park as it is today photos: Sara Van Rompaey
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Case Study 1: Antwerp Park Spoor Noord

Aspects of the park as it is today photos: Sara Van Rompaey
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Case Study 1: Antwerp Park Spoor Noord

Aspects of the park as it is today photos: Sara Van Rompaey
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Case Study 1: Antwerp Park Spoor Noord

The opening of Park Spoor Noord in 2009, photo: City of Antwerp
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Case Study 1: Antwerp Park Spoor Noord
Challenges:
- The area (24 ha, 1.6km long) was previously a railway yard. Mid-1990s the old railroad
depot fell into disuse. The area however retained its negative reputation.
- The release of an open public space with such dimensions in a densely-built city district
offered a unique opportunity to restore the connection among the surrounding areas with
a solid green lung. The site was previously a brownfield land that needed remediation.
Actions:
- The idea was to have an economically viable park that would function as social space, a
space that residents would use with the opportunity to gain experience and be active.
- Citizens’ consultations led to decisions that were incorporated into the planning process (7
years of research, negotiation, planning, preparation and rehabilitation before the park
was launched)
Success:
- An urban planning competition was held in 2002 (won by Bernardo Secchi & Paola Vigano)
- The proposed solution reinstates connections (ecological as well as of communication)
between three areas – Dam, Stuivenberg and Seefhoek. (INCLUSIVE URBAN
REGENERATION – environmental & social benefit)
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Case Study 2: Porto, Portugal: Fifth façade project
Location
Porto, Portugal

Nature-based solutions for increasing the sustainable use of matter and Energy

Region
Mediterranean
Ecosystem
Urban
Goals
• Enhancing
sustainable
urbanization
• Restoring
ecosystems and
their functions
• Developing climate
change mitigation &
adaptation
• improving risk
management and
resilience
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Case Study 2: Porto, Portugal: Fifth façade project
Location
Porto, Portugal

Nature-based solutions for increasing the sustainable use of matter and Energy

Region
Mediterranean
Ecosystem
Urban
Goals
• Enhancing
sustainable
urbanization
• Restoring
ecosystems and
their functions
• Developing climate
change mitigation &
adaptation
• improving risk
management and
resilience
Portuguese studio Balonas and Menano Architects
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Case Study 2: Porto, Portugal: Fifth façade project
Nature-based solutions for increasing the sustainable use of matter and Energy
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Case Study 2: Porto, Portugal: Fifth façade project
Challenges:
- Despite the awareness of some authorities and the growing popularity of green roofs
currently in Portugal, no city has green infrastructures (GI) policies included in their
legislation. The “Fifth Façade Project” was developed in response to this gap as a partnership
between the Portuguese Association for Green Roofs and the Porto City Council.
Actions:
- “Praca de Lisboa: this project was completed in 2013 as an effort to improve an area in
decline in the middle of Porto by creating a space for community. It is an urban regeneration
project of a 5,000 m2 area, taking over one of the oldest areas of the city. The structure
includes three levels, with its top-most level consisting of a green roof planted with olive
trees referencing the "Porta do Oliva". The middle level is dedicated to commercial use, and
the ground level provides room for a refined parking lot and pedestrian spaces. It is both an
urban garden and a building with a semi-covered commercial street.
Success:
- Green roofs can add value to urban environments, when part of cities’ green structure.
Precipitation retention, peak flood delay, the creation of biodiversity niches, carbon dioxide
uptake and oxygen production, associated with the improvement of the urban landscape and
valorisation of buildings, are just few of the benefits.
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Learning from the Past, Designing for the Future
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Case Study 3: Fez, Morroco: revitalization of the river
Cultural Heritage as a source of inspiration & innovation for
Regenerating Cities

Revitalization of the Fez river (Morroco)- Aziza Chaouni / Takako Tajima
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Case Study 3: Fez, Morroco: revitalization of the river
Cultural Heritage as a source of inspiration & innovation for
Remediating Polluted Areas

Revitalization of the Fez river (Morroco)- Aziza Chaouni / Takako Tajima
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Case Study 3: Fez, Morroco: revitalization of the river
Cultural Heritage as a source of inspiration & innovation for
Remediating Polluted Areas

Revitalization of the Fez river (Morroco)- Aziza Chaouni / Takako Tajima
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Case Study 3: Fez, Morroco: revitalization of the river
Cultural Heritage as a source of inspiration & innovation for
Remediating Polluted Areas

Revitalization of the Fez river (Morroco)- Aziza Chaouni / Takako Tajima
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Case Study 4: Seoul, Korea: Opening up of Cheonggyecheon River
Cultural Heritage as a source of inspiration & innovation for
Urban Regeneration and Climate Change Adaptation

Opening up of Cheonggyecheon River in Seoul (Korea)
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Case Study 4: Seoul, Korea: Opening up of Cheonggyecheon River
Cultural Heritage as a source of innovation for Urban Regeneration and Climate
Change Adaptation

Opening up of Cheonggyecheon River in Seoul (Korea)
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Case Study 4: Seoul, Korea: Opening up of Cheonggyecheon River
Cultural Heritage as a source of innovation for
Urban Regeneration and Climate Change Adaptation
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Case Study 5: Leuven, Belgium: Opening up of tubed-in river Dyle
Cultural Heritage as a source of inspiration & innovation for
Risk Management and Resilience

1891

1906
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Case Study 5: Leuven, Belgium: Opening up of tubed-in river Dyle
Cultural Heritage as a source of inspiration & innovation for
Risk Management and Resilience

https://en.vmm.be/publications/the-river-dyle-inleuven-belgium-a-blessing-and-a-curse
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Case Study 5: Leuven, Belgium: Opening up of tubed-in river Dyle

Leuven water-friendly city
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Case Study 5: Leuven, Belgium: Opening up of tubed-in river Dyle

Hertogensite: opening up
of tubed-in river Dyle
Leuven (Belgium)

- Reconversion project in the city Center
- Hertogensite - hospital site is important
in the development history of the city
- About 30% reconversion of heritage
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Case Study 5: Leuven, Belgium: Opening up of tubed-in river Dyle

Dyle city canal in 2014 still
hidden under the concrete

St Pieter’s hospital (vacant for more
than 30 years), the monolithic mass
in an historic urban environment will
disappear for good.
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Case Study 5: Leuven, Belgium: Opening up of tubed-in river Dyle

The remaining wall and two of its
towers from the 12th century along
the Dyle will be preserved.

Heritage values: strenghtening of the
quality and position
River Dyle: will be able to resume part
of its old function by restoring the
natural connection between the various
parts of the city
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Case Study 5: Leuven, Belgium: Opening up of tubed-in river Dyle

Water and green colour the site

The green character of the car free The pavement of the public domain
living area of the co-housing project continues into the interior gardens.
(former school)
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Cultural Heritage in synergy with NBS: Stimulating Urban Resilience
Important elements of the urban fabric are often connected to Cultural Heritage
•

Urban green & Urban water

•

Historic systems of drainage and water provision

•

Corridors for fresh air that are determined by historic street patterns

•

Walkable and bicycle-friendly cities, determined by high urban density
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ThinkNature Summer School
2-6 Sept. 2019

AGENDA: Technical innovation
- 5.2 Rebuilding nature in the landscape

CASE STUDIES:
- Lisbon, Portugal: Masterplan Vale de
Alcantara
- Delft, the Netherlands: Sand Engine
- Jinhua city, China: Yanweizhou Wetland
Park - A resilient landscape
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Case Study 6: Lisbon, Portugal: Masterplan Vale de Alcantara
Location
ETAR de Alcântara, Lisbon,

Nature-based solutions for improving well-being in urban areas

Portugal
Region
Mediterranean
Ecosystem
Urban, woodland- forest
Goals
• Enhancing sustainable
urbanization
• Restoring ecosystems and
their functions
• Developing climate change
mitigation
• Developing climate change
adaptation; improving risk
management and resilience
Actions
Nature-based solutions for
improving well-being in urban
areas

Topographical location of the study area, project area and plan area Credit: City of Antwerp
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Case Study 6: Lisbon, Portugal: Masterplan Vale de Alcantara
Location
ETAR de Alcântara, Lisbon,

Nature-based solutions for improving well-being in urban areas

Portugal
Region
Mediterranean
Ecosystem
Urban, woodland- forest
Goals
• Enhancing sustainable
urbanization
• Restoring ecosystems and
their functions
• Developing climate change
mitigation
• Developing climate change
adaptation; improving risk
management and resilience
Actions
Nature-based solutions for
improving well-being in urban
areas
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Case Study 6: Lisbon, Portugal: Masterplan Vale de Alcantara
Location
ETAR de Alcântara, Lisbon,

Nature-based solutions for improving well-being in urban areas

Portugal
Region
Mediterranean
Ecosystem
Urban, woodland- forest
Goals
• Enhancing sustainable
urbanization
• Restoring ecosystems and
their functions
• Developing climate change
mitigation
• Developing climate change
adaptation; improving risk
management and resilience
Actions
Nature-based solutions for
improving well-being in urban
areas
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Case Study 6: Lisbon, Portugal: Masterplan Vale de Alcantara
Location
ETAR de Alcântara, Lisbon,

Nature-based solutions for improving well-being in urban areas

Portugal
Region
Mediterranean
Ecosystem
Urban, woodland- forest
Goals
• Enhancing sustainable
urbanization
• Restoring ecosystems and
their functions
• Developing climate change
mitigation
• Developing climate change
adaptation; improving risk
management and resilience
Actions
Nature-based solutions for
improving well-being in urban
areas
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Case Study 6: Lisbon, Portugal: Masterplan Vale de Alcantara
Challenges:
- Over the last few decades, Lisbon has lost a third of its residents as a result of uncontrolled
urban development (urban sprawl in the suburbs coupled with depopulation and decaying
neighbourhoods in the historical centre).
- Deterioration of the quality of life in the city: ‘heat island effect’, floods, air pollution and
unequal distribution of green spaces.
Actions:
- Master Development Plan: Importance of preserving natural, forest, agricultural and
cultural heritage - Connecting green spaces by creating green corridors has been one of
the main priorities - Planting street trees and making green areas can create synergies and
improve existing grey infrastructure. This helps reduce traffic, giving pedestrians and
cyclists more space.
- As part of its Green Plan (2008), Lisbon also set up a working group to promote and
enhance urban agriculture, emphasized in the Biodiversity 2020 Strategy.
Success:
- The urban regeneration measures taken so far have shown how the restoration of Lisbon’s
historical quarters and its riverfront, using nature-based solutions, helps both to improve
the wellbeing of its inhabitants and make the city more attractive.
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Case Study 7: Delft, the Netherlands: Sand Engine
Establishing nature-based solutions for coastal resilience
Location
Ter Heijde/ Kijkduin, The

Netherlands
Region
Oceanic
Ecosystem
Coastal
Goals
• Restoring ecosystems and
their functions
• Developing climate change
adaptation; improving risk
management and resilience

Actions
Establishing nature-based
solutions for coastal resilience
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Case Study 7: Delft, the Netherlands: Sand Engine
Establishing nature-based solutions for coastal resilience
Location
Ter Heijde/ Kijkduin, The

Netherlands
Region
Oceanic
Ecosystem
Coastal
Goals
• Restoring ecosystems and
their functions
• Developing climate change

Construction between March
2011 and November 2011
2012-2032: wind, waves and
currents spread the sand along
the coast between the Hook of
Holland and Scheveningen. The
coast grows naturally.

adaptation; improving risk
management and resilience

Actions
Establishing nature-based
solutions for coastal resilience
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Case Study 7: Delft, the Netherlands: Sand Engine
Establishing nature-based solutions for coastal resilience
Location
Ter Heijde/ Kijkduin, The

Netherlands
Region
Oceanic
Ecosystem
Coastal
Goals
• Restoring ecosystems and
their functions
• Developing climate change
adaptation; improving risk
management and resilience

Actions
Establishing nature-based
solutions for coastal resilience
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Case Study 7: Delft, the Netherlands: Sand Engine
Establishing nature-based solutions for coastal resilience
Location
Ter Heijde/ Kijkduin, The

Netherlands
Region
Oceanic
Ecosystem
Coastal
Goals
• Restoring ecosystems and
their functions
• Developing climate change
adaptation; improving risk
management and resilience

Actions
Establishing nature-based
solutions for coastal resilience

Upon construction:
The Sand Motor is a hook shaped peninsula pointing northward. Gradually the
sand will spread partially to the south and mostly to the north.
In the graphs the projected development for the next 20 years is described.
46

Case Study 7: Delft, the Netherlands: Sand Engine
Establishing nature-based solutions for coastal resilience
Location
Ter Heijde/ Kijkduin, The

Netherlands
Region
Oceanic
Ecosystem
Coastal
Goals
• Restoring ecosystems and
their functions
• Developing climate change
adaptation; improving risk
management and resilience

Actions
Establishing nature-based
solutions for coastal resilience
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Case Study 7: Delft, the Netherlands: Sand Engine
Challenges:
- The Dutch coastal zone is prone to flooding. The Netherlands has chosen to protect the coast
by means of soft adaptive solutions such as (mega) suppletions with the aim of maintaining
the coastline. Before the construction of the sand engine, some 12 million cubic metres of
sand suppletions were dumped along the Dutch coast annually.
Actions:
- The sand engine, the artificially created expanse of sand off the coast of Zuid-Holland was
developed to protect the Dutch coastline from erosion by making use of naturally occurring
maritime currents. Every year, a million cubic metres of sand will spread out along the Dutch
coast from the sand engine making fewer or no sand suppletions necessary over the coming
years. After 20 years, the sands engine should have disappeared entirely; The sand engine’s
main advantage is that you get nature to do the work of spreading the sand around for you.
Success:
- Innovative pilot project to counteract the effects of coastal recession. Additional benefits for
nature development, recreation and knowledge development.
- 3 goals (increase coastal safety, create extra space for leisure and nature and contribute to
knowledge development about coastal management) are achieved, sometimes even better
than expected.
48

Case Study 8: Yanweizhou Wetland Park
Multi-functional nature-based watershed management and ecosystem Restoration
Location
Jinhua, Zhejiang
Province, China
Region
International (Asia)
Ecosystems
Rivers and lakes,
Urban, Wetlands
Goals
• Developing climate
change adaptation
• Improving risk
management and
resilience
Action
Multi-functional
nature-based
watershed
management and
ecosystem
Restoration
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Case Study 8: Yanweizhou Wetland Park
Multi-functional nature-based watershed management and ecosystem Restoration
Location
Jinhua, Zhejiang
Province, China
Region
International (Asia)
Ecosystems
Rivers and lakes,
Urban, Wetlands

Goals
• Developing climate
change adaptation
• Improving risk
management and
resilience
Action
Multi-functional
nature-based
watershed
management and
ecosystem Restoration

Credit: Turenscape architects
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Case Study 8: Yanweizhou Wetland Park
The nature-based answers are
- Recovering the floodplains where possible (dike
relocation)
- Provision of more storage capacity (increasing the
volume of the riverbed by deepening, widening,
providing overflow levees near the river)
- Increased buffer capacity to delay water flow by
restoring some of the meandering, by de-poldering
and dike displacement, by (re-)creating wetlands in
the riparian zones

Location
Jinhua, Zhejiang
Province, China
Region
International (Asia)
Ecosystems
Rivers and lakes,
Urban, Wetlands
Goals
• Developing climate
change adaptation
• Improving risk
management and
resilience
Action
Multi-functional

Credit: Turenscape architects

nature-based
watershed
management and
ecosystem Restoration

River basin management techniques illustrated in sketches (http://www.roomfortheriver.com/)
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Case Study 8: Yanweizhou Wetland Park
Multi-functional nature-based watershed management and ecosystem Restoration
Keywords
Human well-being,
Biodiversity,
Landscape,
Green infrastructure,
Green space
management (including
enhancing/ conserving
urban biodiversity,
Resilience
Timeframe
Design: 08/201010/2013 Construction:

Credit: Turenscape architects

2014-2015
Awards
2015WAF Landscape of
the Year
Client
Jinhua Municipal
Government
Design Team
Turenscape- Kongjian
Yu
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Case Study 8: Yanweizhou Wetland Park
Multi-functional nature-based watershed management and ecosystem Restoration
Keywords
Human well-being,
Biodiversity,
Landscape,
Green infrastructure,
Green space
management (including
enhancing/ conserving
urban biodiversity,
Resilience
Timeframe
Design: 08/201010/2013 Construction:
2014-2015

100 year flood

Awards
2015WAF Landscape of
the Year

Credit: Turenscape architects

Client
Jinhua Municipal
Government
Design Team
Turenscape- Kongjian
Yu
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Case Study 8: Yanweizhou Wetland Park
Multi-functional nature-based watershed management and ecosystem Restoration

Credit: Turenscape architects
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Case Study 8: Yanweizhou Wetland Park
Challenges:
- Yanweizhou is in the urban heart of Jinhua city (population > 1m) in China. Located where
two rivers converge to form Jinhua River. Construction of an organically shaped opera
house. The inaccessibility led to the under-utilisation of the surrounding cultural facilities.
- Identify best approach to flood control (design: Kongjian Yu - Turenscape)
- Integrate the existing building into the surrounding environment to create a cohesive
landscape.
- Connect the separated city to the natural riparian landscape to strengthen the
community and cultural identity of the city
Actions:
- Adaptive tactics to preserve and enhance the remnant habitats
- Water resilient terrain and planting design to adapt to the monsoon floods
- A resilient pedestrian bridge connecting city and nature
Success:
- The project has given the city a new identity and is now acclaimed as its most poetic
landscape. The park is a proven success. After it opened in May 2014, an average 40.000
visitors used the park and bridge each day.
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Thank you!
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