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Accelerate climate change adaptation 
process North Sea Region

Deliver and promote examples, methods

and recommendations

By means of learning by doing in
innovative pilots

Coping with:

Sea-level rise, intensive rainfall, dry periods

Making more resilient and vital regions with 
comprehensive plans and designs

Overview Pilots

Investments

• Wicken Fen, Great Fen,
Titchwell Marsh (GB)

• Oosterschelde (NL)

Implementation plans

• Schouwen-Duiveland (NL)

• Arvika (S)

Feasibility studies

• Wesermarsch rural and
urban areas (D)

• Schouwen-Duiveland (NL)

Arvika Sweden

Planned Barrier

Stormwater simulation
Upgrading stormwater system

Innundation map

Great Fen, England

Reconnect and buffer 2 nature reserves by 
wetland creation and flood water storage

Wicken Fen, England

Lowlevel earth bund to retain rainwater to help out in 
drier periods combined with footpaths and cycle ways
Study into extensive grazing



Titchwell Marsh, England

Parrinder Hide to show benefits

Managed realignment

Wesermarsch, Germany

Detailed regional climate change impact analysis 
(hydrological regime, soil functions, water management system)

Joint Vision on Water Management in 2050

Agreement on common principles for water management
Inventory of climate adaptation measures
Regional Stakeholder Forum

Schouwen-Duiveland (NL) 

Oosterschelde
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1 Sand nourishment Galgeplaat
2 Oyster reef Viane

3 Oyster reef De Val
4 Hanging beaches Schelphoek
5 Saltmarsh protection

6 Restoration tide Rammegors
7 Multifunctional sea defence Plompe Toren

8 Multifunctional sea defence Bruinisse
9 Fresh water availability

10 Multilayer Safety island Schouwen-Duiveland
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Sand nourishments,

Hanging beaches,

Oysterreefs to cope 

with erosion

Galgeplaat

Schelphoek

Viane

Saltmarsh protection 

and restoration

Tide back in Rammegors

Saltmarsh protection

Harbour Bruinisse 
Safe and Multifunctional in steps

2012- 2020



Harbour Bruinisse 
Safe and Multifunctional in steps

2020- 2050

Harbour Bruinisse 
Safe and Multifunctional in steps

2050- 2100

Plompe Toren Multifunctional 

Cultural Heritage

Fresh water: 

optimalisation possible

Better use of rain: Enlarging fresh water lenses 

Draining deep salt water in stead of surface fresh rain water 
Enlarging fresh water lens by groundwater level steered draining

Cooperation farmers – NGO Nature - Deltares 

Pilots with salt tolerant crops (e.g. 

Potatoes) and aquaculture

for too salt areas

Mg Cl/l in surface bottomlayer

Multilayer Safety

Multilayer Safety:

1. Prevention of flooding (water defences)

2. Smart spatial planning to avoid casualties and damage when flooded

3. Good crisis management when flooded
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Multilayer Safety

Analysis
� Fast flooding in areas below sea-level
� Flooded roads

� Not enough safe shelter locations

Meters below mean sea-level

Inhabitants

Shelters



Ideas Multilayer Safety

Robust multifunctional water defences: 
high and dry, connecting safe havens and contributing to 
recreational area development

Dry robust roads when flooded

Enough safe accessible shelter locations

Develop no or waterproof housing in low lying areas in 
future

Promote awareness and resilience inhabitants (knowing 
what to do)

Multilayer Safety

Possible Strategy

Towards higher 

grounds

High dunes

Roads to be heigthened
and broadened

Higher ground

High roads fitting in the landscape

Educational Projects

Freshwater strategy project

Climate proof building project

Route to climate proof 

Schouwen-Duiveland

Recommendations from the pilots: 
• Connect to local climate change effects

• Join actual local plans and policy developments 

• Strive for comprehensive plans aiming to add

socio-economic values as well

• Apply joint fact finding and co-creation with

stakeholders

Together towards 

Climate Adaptation

Thank you for your attention
leo.adriaanse@rws.nl


