
Future Climate Change and Sea Level Rise Adaptation Strategies around Tokyo Bay 
 
Key Points 
 

• Port Downtime will increase as a consequence of stronger tropical cyclones, 
potentially creating bottlenecks in supply chains 

• There will be a need to adapt port infrastructure to increases in sea level, which 
could potentially mean raising the level of port infrastructure in many areas 

• Stronger tropical cyclones and changing wave patterns will often require the 
strengthening of breakwaters and other sea defenses.   

 
 
As a consequence of global warming due to increasing concentrations of greenhouse 

gases in the atmosphere sea level rise is expected to accelerate in the course of the 21st 

century. Not only that, but as a consequence of rising sea surface temperatures tropical 

cyclones are expected to also increase in strength, which could lead to increases in port 

downtime (due to the increased periods of time when these ports have to shut down due 

to high winds), which can potentially create bottlenecks in supply chains. Thus, port 

infrastructure will not only have to adapt to increases in sea level, which could potentially 

mean raising the level of port infrastructure in many areas, but also expand to deal with 

higher potential downtime. Stronger tropical cyclones and changing wave patterns will 

often require the strengthening of breakwaters and other sea defenses, an effect that has 

been given relatively little attention up to now. This increase in port size and the 

strengthening of breakwaters will in turn have important environmental consequences, 

due to the disturbance that port construction causes in coastal environments.  

 

All of these effects are particularly important for Tokyo Bay, which has a number of major 

ports (such as Tokyo, Kawasaki, Yokohama, Yokoksura or Kisarazu Ports) located around it, 

serving the greater Tokyo area. This 35m inhabitant megalopolis is responsible for much 

of Japan’s economy, and would be considered as the world’s 9
th

 or 10
th

 biggest economy 

even if independent from the rest of the country. Tokyo Bay is highly developed, with the 

population typically living in the areas behind coastal facilities. Adaptation strategies to 

sea level rise will include the raising of port areas and the strengthening of coastal levees 

or other defences. Although the cost of such adaptive defences is modest (of the order of 

magnitude of 0.2% of the local Tokyo GDP by the year 2100), the potential consequences 

of taking no action could be devastating. The flooding due to a 1 in 100 year storm by the 

year 2100 could trigger losses equivalent to around half of the local GDP, highlighting the 

need for adaptation strategies not only regarding ports but also to protect the population 

situated behind these ports.  


