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Global Examples
Adapting to Rising Tides

Imagine the result
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Hans Brinker
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Development of World Cities

Data source:
U.N. Population Division

Courtesy, Paul Reiter, Exec Director, IWA

World Cities exceeding 
5 million residents1950
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Development of World Cities

2000
World Cities exceeding 
5 million residents

Data source:
U.N. Population Division

Courtesy, Paul Reiter, Exec Director, IWA
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Development of World Cities

2015
World Cities exceeding 
5 million residents

Data source:
U.N. Population Division

Courtesy, Paul Reiter, Exec Director, IWA
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Rotterdam  

Source: Rode Delta’s

2050: Majority of World Population Will Live in Coastal Cities

Jakarta

Shanghai    

http://upload.wikimedia.org/wikipedia/commons/6/68/Jakarta_verkeersopstopping.JPG
http://upload.wikimedia.org/wikipedia/commons/6/68/Jakarta_verkeersopstopping.JPG
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Jakarta: The BIGGEST challenge on Earth?

• 5 million people at risk
• Ports, industries, fisheries, infrastructure, etc 
• Land subsidence 5-10 Inch/yr
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Jakarta Coastal Master Plan 
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The Netherlands
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1. Rotterdam in Europe

Amsterdam

North Sea

If we do nothing......

Rotterrdam
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First Dutch Delta Plan
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http://www.schoolplaten.com/nl-kleurplaat-kleurplaten-foto-nederland-p9997.jpg
http://www.schoolplaten.com/nl-kleurplaat-kleurplaten-foto-nederland-p9997.jpg
http://upload.wikimedia.org/wikipedia/commons/8/82/Europa_vraag.PNG
http://upload.wikimedia.org/wikipedia/commons/8/82/Europa_vraag.PNG
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Second Dutch Delta Plan

•Adapting to future climate change

•National systems approach

•Living with Water

•Spatial planning, environment

•Long term vision 2100 – 2200

•Safety & fresh water supply
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Multiple Lines of Defense Strategy

1

Outer Layer of Defense
Larger, engineered solutions such as 
barriers, beach fortification, sea gates, pump 
stations, offshore structures

2
Middle Layer of Defense
Transition zone, sustainable coastlines and 
waterways, barriers, marshes and 
multifunctional levees

3

Inner Layer of Defense
Local solutions designed to protect critical 
infrastructure and integrate water 
management and urban planning

13
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Peter Wijsman - ARCADIS
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San Francisco Bay
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Water surface elevation from sea 
level rise and storm surge

(Water levels in inches)

Mid-Century

End-of-
Century

Source: SFPUC
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=
6” SLR

+ 100-yr Storm Surge

48” SLR

Potential Mid-Century Water Levels

Source: SFPUC
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83”
=

42” SLR
+ 100-yr Storm Surge

Potential End-of-Century Water Levels

Source: SFPUC
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New York – Post Sandy
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Flood Proofing and Water Resiliency
Bay Park WTP, Nassau County
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Flood Proofing and Water Resiliency
Downtown Buildings
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Flood Proofing and Water Resiliency
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Seabrook Sector Gate

Flood Protection New Orleans

Protection 100-yr Flood Construction 2006 – 2011 Investment: $14.5 B

Lake Borgne Storm Surge Barrier West Closure – Pump Station
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A Protected City…
But Where is the Water?
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2012 Louisiana Coastal Master Plan

• $50 Billion 

• Unanimously passed 
the Louisiana 
legislature in 2012

• Implementation 
underway

• Plan refinement for 
2017
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Thank you

peter.wijsman@arcadis-us.com
415.244.2118
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