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INTRODUCTION
WORLD BANK GP NBS
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Nature-based solutions are often cost-effective when combined with gray infrastructure

Urban green space with integrated drainage 
infrastructure to reduce stormwater flooding

5



A portfolio review identified a total of 73 lending 
projects with project components using NBS for 
Climate Resilience from FY12 to FY20.
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These components are valued at an 
estimated 4.6 Billion USD

The World Bank’s Nature-based solutions for Climate Resilience portfolio is growing 
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NBS Guidance 
Note

NBS for DRM 
Booklet  

The Role of Green 
Infrastructure 
Solutions in FRM

NBS Flagship 
Report

International 
guidelines for NBS 
Flood Risk 
Management

Valuing Green 
Infrastructure

Catalogue of NBS for Urban Resilience
(2021)

Selected knowledge products – also available at 

naturebasedsolutions.org
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DIVERSITY OF NATURE-BASED SOLUTIONS FOR URBAN APPLICATION: “NBS FAMILIES”

Mangrove Forests Sandy Shores

Green Corridors Natural 
Inland WetlandsBioretention AreasUrban Farming Constructed 

Inland Wetlands

Terraces and Slopes Building Solutions

Salt MarshesRiver Floodplains

River and Stream
Renaturation

Open Green 
SpacesUrban Forests



FUNCTIONSFACTS AND FIGURES

SUITABILITY 
CONSIDERATIONS

Environmental, Technical,
Urban, and Maintenance

COSTS
Land, Construction and 

Implementation, 
and Maintenance

NBS IN PRACTICE

PROCESSES VISUALIZATIONS

BENEFITS

1 - PRINCIPLES FOR INTEGRATING NATURE-BASED SOLUTIONS FOR URBAN RESILIENCE

14 NBS FAMILIES

2- CATALOGUE CONTENT PER NBS FAMILY



Delta cities

Mountainous cities

Integrating Nature-based Solutions for Urban Resilience

CONSIDER THE INTEGRATION OF NBS ACROSS A RANGE OF SPATIAL SCALES

TYPE OF CITY

River cities

Coastal cities



CONSIDER THE INTEGRATION OF NBS ACROSS A RANGE OF SPATIAL SCALES

NBS AT THE RIVER BASIN SCALE

Integrating Nature-based Solutions for Urban Resilience

Upland forests

Sandy shores

Mangrove forests

Upland  
forests

River
floodplains

Sandy 
shores

Mangrove  
forests

Artificial
reefs

Natural 
inland 

wetlands



Integrating Nature-based Solutions for Urban Resilience

CONSIDER THE INTEGRATION OF NBS ACROSS A RANGE OF SPATIAL SCALES

NBS AT THE CITY SCALE

Green corridors

River floodplains

Open green spaces

River
floodplains

Natural
inland

wetlands

Green 
corridors

Constructed
inland 

wetlands

River and
stream

renaturation

Open green 
spaces

Terraces 
and

slopes

Urban 
forest



Integrating Nature-based Solutions for Urban Resilience

CONSIDER THE INTEGRATION OF NBS ACROSS A RANGE OF SPATIAL SCALES

NBS AT THE NEIGHBORHOOD SCALE

Pocket parks

Urban farming

Bioretention areas

Green
facades

Green
roofs

Retention
ponds

River and
stream

renaturation

Pocket
parks

Bioretention
areas

Urban 
farming



Integrating Nature-based Solutions for Urban Resilience

PROTECTION
AND SUSTAINABLE MANAGEMENT OF 

EXISTING NBS TO SUSTAIN BENEFITS 
AND BIODIVERSITY

ENHANCEMENT
RESTORATION AND
REHABILITATION OF 

DEGRADED NBS

REGENERATING  

BENEFITS

CREATION
OF NEW NBS

CONSIDER THE PRINCIPLES OF ECOSYSTEM CONSERVATION BY ADOPTING A HIERARCHY OF 
ECOSYSTEM-BASED APPROACHES



Integrating Nature-based Solutions for Urban Resilience

ADOPT A MULTISTAKEHOLDER AND INTERDISCIPLINARY APPROACH

“ Interdisciplinary teams 
of urban planners, landscape

architects, urbanists, civil engineers, 
ecologists, and stakeholders should 
actively collaborate in the planning

and design process of urban 
resilience projects to provide more 
comprehensive solutions to urban 

challenges”



OPEN GREEN SPACES

VISUALIZATION IN THE URBAN CONTEXT SPECIAL TECHNIQUESBENEFITS

Pluvial flood 
risk reduction

Heat stress 
risk reduction

Stimulate local economies and job creation

Carbon storage 
and sequestration

Tourism and  
recreation

Biodiversity

Human health

Social interaction

OPEN GREEN 
SPACES

1

2

3

Pocket parks

Natural playgrounds

Climate-proof residential gardens

SCALE APPROACHTYPE OF CITY

Coastal Delta

Neighborhood

City

River basin Protect: Protect existing open green spaces.

Rehabilitate, restore, and enhance:
Upgrade or renovation existing green spaces; allow 
temporal use of undefined areas as green spaces.

Create: Construct new open green spaces.
River Mountain



Carbon
sequestration

Infiltration

Shade
Water storage

Evapotranspiration

Biodiversity

Cooling effect

PROCESSES NBS IN PRACTICE

Photo by BunBn on Wikimedia Commons

Chulalongkorn Centenary: Bangkok, Thailand

OPEN GREEN SPACES

COSTS

Photo by BunBn on Wikimedia Commons

Water square: Rotterdam, the N etherlands
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I. Assessment catchment, city, 

neighborhood and project scales

III. Neighborhood and project 

recommendations

IV. City-wide strategy for Kigali 

II. Twenty-seven NBS in Toolbox, design 

& implementation guidance

SECOND RWANDA URBAN DEVELOPMENT PROJECT (RUDP-II) 
A Landscape Analysis and Pre-Feasibility Study of Urban NBS to Reduce Flood Risk and Strengthen Resilience in Kigali



Kigali, Rwanda: NBS techniques to be integrated into detailed design

Kigali, Integrated road profile

Bioswales and rain
gardens

Permeable pavement



Kigali, Rwanda: Cost considerations that need to be addressed for NBS at 

the neighborhood scale

Kigali, Constructed wetland park
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1

Construction and Implementation costs: 
Removal of impervious surfaces

Construction and Implementation costs:

Labor and material costs

Land use costs:

Payment to landowners

Maintenance costs: 

Clearing dead plants and watering
4

Maintenance costs: 

Removal of debris, weeding and pruning.
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NBS OPPORTUNITY SCAN: 
NDJAMENA, CHAD

ASSESSING TRENDS IN 
VEGETATION AND SOIL 

CONDITIONS 

MAPPING OF NBS
FAMILY SUITABILITY

MODELING NBS 
BENEFITS

MAPPING NBS 
OPPORTUNITY 

AREAS

STEP 1

STEP 2

STEP 3

STEP 4

Mangrove Forests Sandy Shores

Green Corridors Natural 
Inland WetlandsBioretention AreasUrban Farming

Constructed 
Inland Wetlands

Terraces and Slopes Building Solutions

Salt MarshesRiver Floodplains

River and Stream
Renaturation

Open Green 
SpacesUrban Forests
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Mangrove Forests Sandy Shores

Green Corridors Natural 
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Salt MarshesRiver Floodplains
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Renaturation

Open Green 
SpacesUrban Forests

SCANNING METHODOLOGY



NBS OPPORTUNITY SCAN: 
NDJAMENA, CHAD

SUITABILITY MAP SUITABILITY DISTRICT LEVEL

CLOSE-UP CITY CENTRE

NBS Suitability Mapping

SUITABLE AREAS FOR URBAN FORESTS & OPEN GREEN SPACE

DESCRIPTIVE 
ENVIRONM ENTAL INDICATORS

NBS TYPOLOGY 
SUITABILITY M APPING

NBS BENEFITS 
MODELLING

NBS 
POTENTIAL 
SUM MARY

Step 2

Mangrove Forests Sandy Shores

Green Corridors Natural 
Inland WetlandsBioretention AreasUrban Farming

Constructed 
Inland Wetlands

Terraces and Slopes Building Solutions

Salt MarshesRiver Floodplains

River and Stream
Renaturation

Open Green 
SpacesUrban Forests



Kinshasa, DRC: Exploring NBS Family for flood risk reduction

Kinshasa, DRC

Mangrove Forests

Green
Corridors

Urban
Farming

Terraces and
Slopes

Building
Solutions

River Floodplains

River and Stream
Renaturation

Urban
Forests

Bioretention
Areas

Natural 
Inland Wetlands

Open Green
Spaces

Constructed 
Inland Wetlands



Kinshasa, landslide and erosion

Kinshasa, DRC: Combination of NBS Benefits

Stimulate
local economies 
and job creation

Human  
health

Education

Biodiversity
Landslide 
and erosion
risk 
reduction
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Carbon
storage and 
sequestration
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A CATALOGUE OF 

NATURE-BASED SOLUTIONS 

FOR URBAN RESILIENCE

1. Catalogue report
naturebasedsolutions.org

2. PPT Deck

3. Factsheets

4. Infographics

bjongman@worldbank.org | bvanzanten@worldbank.org | dosmanoglou@worldbank.org

mailto:bjongman@worldbank.org
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mailto:dosmanoglou@worldbank.org
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