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Climate adaptation on 
a metropolitan scale



Adapting to climate change



Classificatie: InternElevation

The Netherlands

Flood -prone  area



waterveiligheid

Amsterdam Metropolitan Area
(AMA / MRA)

Á 2 provinces 
Á 30 municipalities 
Á Transport Authority 

Amsterdam
Á 4 water authorities 



18 million people

1/3 = 9 million people under sealevel

2/3 of our BNP 

Tilting the map (Dutch Delta)



De doorsnede van water
Classificatie: Intern

Traditional public 
water management
Dikes, pumps, sluices and surge barriers
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Water management in a region below sealevel



Water governance in The Netherlands

21 Water boards 12 Provincial authorities and 

342 Local authorities

10 Drinking water 

supply companies

+ National legislation and directives

+ European legislation

Distributed and layered responsibilities

Functional and general democracy

European - National ï Provincial - Regional - Municipal



Merging in the water sector

10 drinking water companies21 regional water authorities 342 municipalities

1900 >1100 municipalities1950:  2600 regional water boards 1935:  > 200 drinking water companies
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OESO-study 2014

The Netherlands has an excellent track record:

ÅSophisticated coherence between technical and natural systems

ÅRobust and adaptive institutions and policy frameworks

ÅFlexible and evolving organizations and governments

ÅObvious involvement of stakeholders

ÅSustainable funding instruments
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Sectoral regional collaborations & stress
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Modern water management

ÅRight water (quality and quantity)

ÅRight place (context and functions)

ÅRight time

Retain, retain, re-use

ÅSmall scale and finely meshed solutions:

Sponge City, BGI, Aquapuncture &
Micro water management

https://youtu.be/z8mAp-3G5gE


National Delta Program -
Scope Deltaplan Spatial Adaptation

Waterlogging Heat

DroughtFlooding 







Centraal Holland new area in 
National Delta program since 2024



Noordzeekanaal - IJ - Amsterdam-Rijnkanaal

+ ARK-NZK is umbilical cord with 
direct relations to Lek, Noordzee
and IJsselmeer

+ Gravitational discharge/pump 
LWƳǳƛŘŜƴ Ƴŀƛƴ ǊƻǳǘŜ ŜȄŎŜǎǎ ǿŀǘŜǊ

+ ¢Ƙƛƴ ƳŀǊƎƛƴǎ waterlevelARK-NZK: 
10 cm -> wafer-thin layer of water is 
inadequate buffer in the event of 
excess water

+ CǊƻƳ 2050 more vulnerable (no 
gravitational discharge) due to SLR



Stressed under extreme 
large scale rainfall
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Lek Ą Wateraanvoer ARK

Lek

Pr. Irenesluis
Pr. Beatrixsluis

Amsterdam -
Rijnkanaal

Noordzeekanaal

Oranjesluizen

Ipenslotersluis

Zeesluis Muiden
Gemaal Zeeburg

Intake drinkingwater  and  
nature

Intake nature

Intake peat  and  
agriculture

Intakle  industry  and  
drinkingwater

Discharge and  pump capacity  
IJmuiden

Vecht (Utrecht)

Salinization through 

shipping and climate
Drought

Damage through soil 

subsidence

Raising freshwater 

demand, dropping 
availability

NZK-IJ-ARK-system: Fresh water dependency

Intake freshwater



Ouderkerk Rainproof

Spatial measures flooding
Poldersystem

Å Every polder needs additional storage capacity

Å Low lying areas are not always preferred, localized challenges

+5/15%


