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Applying Nature-based solutions as a systematic approach
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Lower Rhine River Basin / ABC (Amsterdam-Bruseel-Cologn) Mega Region

Figure: the ABC Mega region
Illustrate by the author
Source: Openstreetmap, 2018

Figure: Rhine river basin
Source: illustrate by Huw C. Davies, 2000

Map of the ABC (Amsterdam-Bruseel-Cologn) Mega Region
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Figure: Sea level raise 1993-now
Illustrate by the author
Source: Climate.gov, 2020
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AP Photo/Michael Probst
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Urban area potentially exposed to river flooding in 2071-2100 compared with 1961-1990

Source: Esri, HERE, Garmin, USGS | CReSIS (Centre for Remote Sensing of Ice Sheets) 2018
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Figure: flood risks in the ABC Mega region
Illustrate by the author
Source: Joint Research Centre (JRC), 2016
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Figure: Urban area change 1992-2019
Illustrate by the author
Source: Corponicus , 2019
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Landscape fragmentation caused by grey infrastructure
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Multi-level and crossing border governance
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In the lower Rhine basin, the ABC MEGA Region is faced with the increasing risk of flooding caused by climate 
changing and extreme weather. The repercussions of over-modifying nature due to the urban sprawl and decay 
causing the land scarcity and landscape fragmentation, seems to put it in a more dangerous conditions. Crossing 
border and multi-level governance seems to be difficult to carry out an coherent flood management strategies. 

Spatial planning should be better involved in the process of flood management to recognize the dynamics and 
to activate the capacity of the green and blue infrastructure of flood resilience as well as guide the expasion and 
form of the cities in the ABC Mega Region.

PROBLEM STATEMENT
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CONCEPTUALIZATION
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Figure: Deep Forms of Nature-based Solutions
Source: Turenscape, 2018 

A SYSTEMATIC APPROACH,  NATURE-BASED SOLUTIONS (NBS)
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Figure: Nature-Based Solutions are a new focal point in the global effort to deal with climate change
Illustrate by Natasha de Sena, WER

A SYSTEMATIC APPROACH,  NATURE-BASED SOLUTIONS (NBS)
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THEORETICAL FRAMEWORK
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RESEARCH AIMS
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CONCEPTUAL FRAMEWORK
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ANALYSIS
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SCALES
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Figure: Areas to grow or to shrink and the flooding risks
Illustrate by the author
Source:  Eurostat NTUS , 2018
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Figure: potential areas to apply nature-based solutions for flood risks control
Illustrate by the author
Source: Copernicus,2017
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Policy related to flood management 
and nature landscapes protection

Figure: Policy related to flood management and nature landscapes protection
Illustrate by the author
Source: Copernicus,2017 and Natura 2000
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OPPORTUNITY

“Space for river”
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OPPORTUNITY
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Figure: land cover in the ABC Mega region
Illustrate by the author
Source:  Copernicus,2017 
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AVAILABILITY

Figure: green corridors alongside the rivers in Ruhrgebiet
Illustrate by the author
Source: Copernicus,2017 
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Illustrate by the author
Source: floodmap EFAS, 2019
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0.5 meter

1.0 meter

Terrain and water level

Figure: Rhine waterlevel monthly
Illustrate by the author
Source: OpenDataPortal Düsseldorf, 2022

Terrain and scenarios of water level raising

2019

2020
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Figure: scenarios of water level raising
Illustrate by the author

AVAILABILITY



CO
N

TE
XT

PR
O

BL
EM

CO
N

CE
PT

UA
LI

ZA
TI

O
N

AN
AL

YS
IS

ST
RA

TE
GY

AN
D 

D
ES

IG
N

CO
N

CL
US

IO
N

33

AVAILABILITY

soil

0 2.5 5 km N

Figure: Soilmap
Illustrate by the author
Source: Regionale Landschaftsbezeichnungen, 2021
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Figure: The USDA-NRCS Hydrologic Soil Group Classification
Source: Reynold J. Stone, 2014

Figure: USDA Soil Texture
Source: Christopher Aragón, 2018
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AVAILABILITY
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Figure: the spaces alongside the river
Illustrate by the author
Source: Google streetview, 2022
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the flood protection system and floodable area

0 2.5 5 km N

In need of renovation

High terrain

refurbished

Floodplain

Figure: status of the flood protection system
Illustrate by the author
Source: Bezirksregierung Düsseldorf Sachstand Maßnahmenumsetzung, 2022

Flood-prone area

Figure: floodplain and flood-prone area
Illustrate by the author
Source: Bezirksregierung Düsseldorf Sachstand Maßnahmenumsetzung, 2022

AVAILABILITY status of the flood protection system
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AVAILABILITY

Functional spaces along side the river

Figure: different spatial element in the satellite map
Illustrate by the author
Source: Googlemap, 2022

Figure: Functional map alongside the river
Illustrate by the author
Source: Openstreetmap, 2022
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Figure:  Natura 2000 and green spaces
Illustrate by the author
Source: Openstreetmap, 2022
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Functional spaces:  Farmland and agriculture

Winter rapeseed Sugar beet

Peas Beans

Maize Winter wheat
&triticale

Summer cereals Sunflowers

Figure: farmland and agriculture landscapes
Illustrate by the author
Source: Copernicus and Humboldt University Berlin - P.Griffiths, 2016
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Figure: farmland and agriculture landscapes
Illustrate by the author
Source: Openstreetmap, 2022
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AVAILABILITY

Functional spaces: urbanized area and recreation spaces

Figure: urbanized area and urban parks
Illustrate by the author
Source: Openstreetmap, 2022
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AVAILABILITY
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STRATEGY AND DESIGN



CO
N

TE
XT

PR
O

BL
EM

CO
N

CE
PT

UA
LI

ZA
TI

O
N

AN
AL

YS
IS

ST
RA

TE
GY

AN
D 

D
ES

IG
N

CO
N

CL
US

IO
N

42

Find the suitable NBS strategy for the design
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IMPLEMENTATION

Source: Googlemap, 2022
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before after
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Strategy in agriculture land

IMPLEMENTATION

Figure:Strategy in agriculture land
Illustrate by the author
Source: Openstreetmap, 2022
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Strategy in urban parks

Figure: Strategy in urban parks
Illustrate by the author
Source: Openstreetmap, 2022

park

new waterside park

IMPLEMENTATION



CO
N

TE
XT

PR
O

BL
EM

CO
N

CE
PT

UA
LI

ZA
TI

O
N

AN
AL

YS
IS

ST
RA

TE
GY

AN
D 

D
ES

IG
N

CO
N

CL
US

IO
N

55

Strategy in green spaces

Figure: Strategy in green spaces
Illustrate by the author
Source: Openstreetmap, 2022
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IMPLEMENTATION

Illustrate by the author
Source: Openstreetmap, 2022
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IMPLEMENTATION

Illustrate by the author
Source: Openstreetmap, 2022
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IMPLEMENTATION

Illustrate by the author
Source: Openstreetmap, 2022
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FROM LOCAL TO MEGA REGION
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STAKEHOLDERS

local - execution mega regional - cooperation and support

Finance

Planning and design

Supportconstruction

landscape architect, urbanist, 
hydrologist, ecologist, local 
government, citizen involvement

Local government funding, local 
government policies and processes, 
private landowner land sales or 
leases, higher level government 
funding or policy support, eco-
friendly NGO organisations

Landscape construction companies, 
farmers, urban park and orchards 
operators, citizens
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Figure: The representitive cities morphology of river landscapes and city landscapes
Illustrate by the author
Source: Flooding atlas of Rhine River, 2020 and Corponicus , 2019
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SCHEDULE
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SYSTEMICAL INTERELATIONS
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SYSTEMICAL INTERELATIONS
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SYSTEMICAL INTERELATIONS
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POLICY
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FROM LOCAL TO MEGA REGION
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VISION MAP
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VISION MAP


