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9 Landscape-based Climate 
Adaptation Strategies

70 Nature-based Solutions 
Practices developed into double-

pagers guidance



Nature-based Solutions (NbS) are
“Actions to protect, sustainably manage and restore 
natural or modified ecosystems that address societal 
challenges effectively and adaptively, simultaneously 
providing human well-being and biodiversity benefits”

IUCN



The “Grey to Green Transition"
“Green Infrastructure (GI) is a strategically planned 
network of natural and semi-natural areas with other 
environmental features designed and managed to deliver a 
wide range of ecosystem services. 
It incorporates green spaces (or blue if aquatic ecosystems 
are concerned) and other physical features in terrestrial 
(including coastal) and marine areas. On land, GI is present 
in rural and urban settings.”

European Commission, 2013



Restoring wetlands in flood-prone areas can reduce flood risks 
while simultaneously improving water quality, providing habitats for 
wildlife, and supporting local recreation.

Approaching an NbS Project: Identifying co-Benefits, Conducting a cost-
benefit analysis, strategic roadmap and scaling-up phases









9 Climate-sensitive Landscape Categories ready 
for NbS Application and Scale-up in Synergy

Flood responsive 
Riverine and Deltaic 
Landscapes

Adaptative Sandy 
Shorelines

Adaptative Coastal 
Mangroves

Climate-smart and 
Resilient Cities

Green & Blue Eco-
Industrial Areas 
and Ports

Regenerative 
Agriculture

Healthy Forests 
and Natural 
Habitats

Wildlife Corridors for 
Ecological 
Connectivity

Regenerative 
Seascapes and 
Marine Habitats 
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Climate-Smart Cities 
and Multi-scale Urban 

Resilience: 
The path to Water 

Sensitive Urban Design 
(WSUD) and Climate 

Adaptive Communities

1 2
Green & Blue 

Industrial Areas and 
EIPs :

Shaping Low Impact 
Productive Landscapes



CSL04  Climate-smart & Resilient Cities

Climate-Smart Cities and Multi-scale Urban Resilience: 
The path to Water Sensitive Urban Design (WSUD) and 
Climate Adaptive Communities



TRANSPORT 
INFRASTRUCTURE

BUILDINGS

INDUSTRIAL ZONES

STREETS

TRAFFIC

WATER

GREEN SPACE

URBAN MOBILITY

AGRICULTURE

“The way we shape 
cities and infrastructure 
determines liveability 

and the carbon cost of 
our environment”

KUALA LUMPUR

MAPPING

Source: Citilinks
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“The way we shape 
cities and 
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our environment”





Enabling Multi-
scale Urban 

Resilience with 
NbS



Managing Water 
Extremes Across 

Scales and 
Communities Reducing Heat and 

Improving Urban 
Livability & Thermal 

Comfort

Protecting & 
Reinforcing Urban-
Economic Systems Restoring 

Ecosystems while 
Strengthening 

Social Resilience

How NbS support Multi-scale 
Urban Resilience in Southeast Asia



Institutional Enablers for 
Nature-positive Urban 

Governance

Integrated Urban Environmental Planning 
Frameworks

Clear Legal & Regulatory Mandates for 
NbS

Dedicated Institutional Capacity & 
Technical Units

Sustainable Financing & Incentive 
Mechanisms

Data, Monitoring and Decision-Support 
Systems

Multi-Stakeholders Governance & 
Community co-Management

Align land-use planning, infrastructure, water 
management and biodiversity objectives

Embed NbS into urban codes, 
zoning regulations, EIA, coastal 
setback rules and infrastructure 

standards

Establish Climate Resilience Units within city 
governments and line agencies, equipped 

with multidisciplinary expertise

Enable investment through climate 
finance, green bonds, ecosystem 
service payments and blended 

finance models

Use GIS, urban digital twins, climate-risk 
mapping, biodiversity indicators

Formalize partnerships between 
governments, utilities, port 

authorities, private developers, 
communities



How NbS support Multi-scale Urban Resilience in Southeast Asia
How to enable Climate Adaptation and NbS into Water Sensitive Urban 

Design

Singapore

Integrate Water 
Management into 

Land-Use 
Planning

Embed NbS 
in Urban 
Renewal

Align Street & Mobility 
Design with Heat 

Reduction and Water-
sensitive Planning

Enable Multi-
scale 

Connectivity 
of NbS

Coordinate 
Governance & 

Decision-
Making

Prioritize People-
centric & 
Adaptive 

Approaches



How NbS support Multi-scale Urban Resilience in Southeast Asia
The path to Water Sensitive Urban Design (WSUD)



HARD 
INFRASTRUCTUR
E AND SOFT 
LANDSCAPE FOR 
WATERFRONT  
DEFENSE

POLICY 
GUIDELINES AND 
URBAN 
INFRASTRUCTURE 
TO SLOW 
RAINWATER 
RUNOFF

WATER PUMPS 
AND ALTERNATIVE 
ROUTES TO 
SUPPORT 
DRAINAGE

CIRCUIT OF 
INTERCONNECTE
D GREEN 
INFRASTRUCTURE 
TO STORE AND 
DIRECT EXCESS 
RAINWATER

EVERY URBAN DISTRICT SHOULD BE PREPARED TO FLASH FLOOD AND STORM 
SURGE. 

THIS APPROACH IS A COMBINATION OF 4 STRATEGY : 
RESIST, DELAY, STORE, DISCHARGE 
THE STRATEGY DEPLOYS BOTH HARD INFRASTRUCTURE AND SOFT LANDSCAPE
- FOR WATERFRONT DEFENSE (RESIST) 
- ENABLE THE URBAN FABRIC TO SLOW DOWN WATER (DELAY)
- GREEN CIRCUIT TO TRAP WATER (STORE) 
- WATER PUMPS TO SUPPORT DRAINAGE (DISCHARGE).

How NbS support Multi-scale Urban Resilience in Southeast Asia
The path to Water Sensitive Urban Design (WSUD)



How NbS support Urban Heat Island Effect Mitigation by Rethinking Streets 
and Buildings



HOW TO INITIATE GREEN & BLUE STREET DESIGN?

• Transform a road or an avenue into a green and blue corridor with 
landscape strategies

• Prevent floods and collect stormwater upstream to protect 
downstream area from water floods and pollution

• Create soft water reservoirs that can be used by local communities 
during dryer seasons

• Integrate green infrastructure and green transport infrastructure for 
pedestrians and bicyles

• Reintroduce biodiversity in the urban environment
• Insert small green spaces in order to reduce urban heat effects in 

urban areas with lack of green coverage
• Create a permeable and depolluted road that allows infiltration 

and aquifer recharge

Water Sensitive Street & Road Design





THE ROLES AND ADVANTAGES OF GREEN ROOFS

- Flood protection during extreme rains (intensity of up to 60 
mm/h) is the principal rationale for storing water on the roof. 
Because the apartment complexes are in flood-prone regions, 
the storage provided by blue-green roofs reduces flood risk.

- Blue-green roofs also contribute to Urban Biodiversity. This 
contribution is maximized when the construction and design are 
based on planning methodologies that take into account the 
surroundings, wildlife, and exposed roof conditions.

- The roofs boost building insulation while also aiding in 
microclimate control by minimizing the Urban Heat Island 
effect. 



GREENING THE PORT WATERFRONTS

GREEN INFRASTRUCTURE

Monitoring & Mobilizing Green Roof Potential at City-
Level: The Rotterdam Approach





THE NEW APPROACH OF WATER PLANNING FOR A CITY: THE CASE OF ANTWERP, 
BELGIUM

The Waterplan of Antwerp gives an inspiring vision of how the city has to approach 
future projects to get ready for a climate with larger extremes. This also makes an 

attractive living environment made for all inhabitants of Antwerp that offers flexibility to 
be able to continue to adapt to a changing future.

The extreme drought of 2022 shows how important it is to make our urban environment 
more water sensitive. Collect and store water when there is too much and reuse this 

water when there is too little. In Belgium and the Netherlands, this water sensitive 
approach leads urban design. Rainwater from the roof and its surrounding area will be 
harvested and cleaned in the roofpark by natural processes and afterwards is stored in 

an aquifer. In times of drought, the stored water from this aquifer can be reused for 
irrigation of the planting. 

Planning Water-Sensitive Urban Resilience with at City-Level: The Case of 
the Antwerp WaterPlan (Belgium)



INTEGRATING RESILIENT STREETS & URBAN PONDS WITHIN THE URBAN CANAL 
NETWORK

Copenhagen works on the transformation of its streets and public spaces into blue-
green infrastructure that can absorb the impacts of cloudburst events. 

Spatial design for resilience distinguishes safety zones and floodable areas with 
high retention capacity. 

Planning Water-Sensitive Urban Resilience 
with at District-Level: 

Capturing and Retaining Stormwater in the 
Streets of Copenhagen (Denmark)



Planning Water-Sensitive 
Urban Resilience with at 

District-Level: 

Capturing and Retaining 
Stormwater in the Streets 
of Copenhagen (Denmark)

INTEGRATING RESILIENT STREETS & 
URBAN PONDS WITHIN THE URBAN 

CANAL NETWORK

Copenhagen works on the 
transformation of its streets and 

public spaces into blue-green 
infrastructure that can absorb the 

impacts of cloudburst events. 

Spatial design for resilience 
distinguishes safety zones and 

floodable areas with high retention 
capacity. 



CSL05  Eco-Industrial Areas and Ports

Green & Blue Industrial Areas and EIPs :
Shaping Low Impact Productive Landscapes





Enabling Low-Impact and Resilience of Industrial Areas with NbS











NbS can support INDUSTRIAL 
SYMBIOSIS and climate mitigation by 

transforming waste, water, and energy 
flows into shared ecological 

infrastructure that reduces pollution, 
restores ecosystems, and strengthens 

the resilience of productive landscapes.



Nature-based solutions in Buiksloterham 
are being integrated in land use 

management and industrial planning to 
reduce GHG emissions by treating 

wastewater, capturing pollutants, and 
restoring soils and vegetation, turning 
waste streams into productive local 

resources. 

By integrating NbS with urban and industrial 
symbiosis, the district will optimize 
material, energy, and water flows, 

supporting sustainable GDP growth while 
enhancing ecological resilience

Measuring and optimising human activity inputs/outputs of one industrial area in Amsterdam 

2015 2034



From water drained to water sensitive and safe 
industrial areas: The way to prevent water 
overconsumption and pollution. 

Considered as a hidden resource, wastewater can 
be treated, recycled and reused to minimize its 
adverse effect on the ecosystem and the human 
health. This will result in improved water quality by 
drastically reducing the proportion of hazardous 
chemicals and materials that end up in the water 
bodies.

HOW CAN NbS support  INDUSTRIAL 
SYMBIOSIS ?

Planning green, low impact and circular industrial
areas require the implementation of a governance
tool to operate in a more sustainable way and limit
its carbon footprint :

- by creating synergies between industries to
consume less energy together

- by offering ecological compensation to every new
development project (restoration and
preservation of natural areas)



Eco-Integrated Water 
Management with adaptive 

retention infrastructure 
and managed aquifer 

recharge Ecological Buffers and 
Natural Barriers against 

storm surges, particulate 
pollution, erosion

Green Infrastructure for Heat, 
Air and Pollution Mitigation – 
capturing dust, particulate 

matter and airborne 
pollutants Soil, Slope and 

Brownfield 
Rehabilitation using 
bioengineering and 
phytoremediation

How to Enable Low-Impact and Climate 
Resilience in Industrial Areas of Southeast 

Asia with NbS ?



Institutional Enablers for 
Nature-positive Industrial 

Zone Governance & Symbiosis

Strategic Land Use & Ecological Planning 
with Compensatory restoration of nature

Policy, Regulatory and Incentive 
Frameworks

Dedicated Institutional Units with 
Technical Expertise

Integrated Resource Management 
Systems

Green Finance and Market-based 
Mechanisms

Collaborative Multi-Stakeholder  
Governance

Maximise Synergies between Industrial 
Operations and Ecosystem Services

Mandatory NbS, Green Building 
Codes, Habitat Restoration 

obligations and Ecosystem services

Smart Governance systems using digital monitoring 
technologies for Water, Waste, Energy

Green bonds, blended finance, 
climate funds

Implement circular water management, wastewater 
reuse, decentralised energy solutions

Co-governance among industries, 
habitat buffers, shared resource 

systems



Treat Industrial 
Effluent and Urban 
runoff on-site with 

Constructed 
Wetlands

Apply phytoremediation 
and soil bioremediation to 

brownfields and 
embankments

Control Air and Particulate 
Pollution with Vegetated dust-
capture systems, green belts, 
pollutant-trapping wetlands Create a shared ecological 

infrastructure linking water, 
soil and air to enable 
material/energy flow 

optimization

NbS Interventions supporting Ecological Approach of 
Industrial Symbiosis and Low Impact Productive 

Landscapes

Equip NbS systems with Sensors 
/ Integrate Industrial Digital Twins 

for data-driven industrial 
symbiosis



Planning Port Expansion in synergy with Compensatory Measures and Land Use 
Management to Enhance Renaturation and Resilience. The case of ANTWERP

NATURE CONSERVATION OR 
RESTORATION AREAS CREATED IN 
AND AROUND THE INDUSTRIAL 
AREAS OF THE PORT

The industrial port city of Antwerp has determined nature restoration 
areas to compensate the amount of industrial activities and polluting 
emissions. The city is experiencing a quota of green area to restore 
biodiversity and soil permeability per carbon footprint unit per industrial 
unit. 



NEW WETLAND

ARTIFICIAL SHORE

ECOLOGICAL HABITAT 
RESINTERTION AREA 

RESTORED AND EXTENDED 
WETLANDS IN THE PORT AREA CLEAN AND PROTECTED WATER 

STREAMS

The development of new industrial areas with impermeable soils, heat island effects and (air, noise, soil) polluting 
emissions have to be compensated by the reinsertion of ecological habitat and wetlands that will regulate and 
mitigate the impact of industrialisation. 
The Port of Antwerp’s Approach aims to have 50% of the area dedicated to restored or extended wetlands and 
protected water streams. 

Planning Port Expansion in synergy with Compensatory Measures and Land Use 
Management to Enhance Renaturation and Resilience. The case of ANTWERP



Bringing back Nature, City and Industry 
together with multi-scale NbS:                    

The gradual Green Port City 
Redevelopment of Rotterdam (NL)

Rotterdam’s Tidal Parks along the River: Combining Climate 
preparedness and urban liveability in post-industrial landscapes 



Thank you for your attention!
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