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No clear long-term trend of sea level rise in Japanese coastal 
areas is observed since 1906, as shown in Figure (a), while 
the IPCC AR4 (2007) concluded that the global mean sea 
level has been rising mainly due to the thermal expansion of 
the oceans and the melt of mountain glaciers and/or the 
Greenland and Antarctic Ice Sheet accompanied by the 
global warming. 
 
The maximum sea level around Japan appeared around 1950, 
and near-20-year (bidecadal) variation was dominant until 
the 1990s.  From then onward, a trend of sea level rise has 

been seen with near-10-year (decadal) variation.  Sea 
levels around the country have shown a clear rise since 1960 
when the current observation system became operational and 
rose at an average rate of 1.1 mm/year from 1960 to 2012.  
It is virtually certain that there has been an increase 
(statistically significant at a confidence level of 99%). 
 
The annual mean sea level around Japan in 2012 was 68 mm 
higher than the normal (i.e., the 1981 – 2010 average), which 
is the highest on record since 1960.  
 

Tide gauge stations assessed as being affected to a lesser extent by 
crustal movement are selected.  
For the period since 1960, cluster analysis was first applied to sea 
level observation data for the selected stations along the Japanese 
coast. The nation’s islands were then divided into four regions 
based on sea level variation characteristics, annual mean sea level 
anomalies were averaged for each of the regions, and the variations 
were plotted in the figure.  
 
The solid blue line represents the five-year running mean of annual 
sea level anomalies averaged among the four stations shown in the 
map (b). 
The solid red line represents that averaged among the four divided 
regions in the map (c). 
The dashed blue line represents the value averaged among the four 

stations shown in the map (b) for the same period shown by the 
solid red line (after 1960) for reference. 
 
The coefficient of correlation between the solid red line and the 
dashed blue line from 1962 to 2010 is as high as 0.97.  Accordingly, 
the extent to which changing the tide gauge stations used in the 
monitoring affects the analysis of variance of sea level anomalies 
can be regarded as small. 
Sea level data for the Tokyo station are available from 1968 onward.  
Sea level data for 2011 and 2012 from Hakodate, Fukaura, 
Kashiwazaki and Tokyo were not used due to possible influences 
from “the 2011 off the Pacific coast of Tohoku Earthquake”, and 
data for Hachinohe are missing because the tide gauge was washed 
away.  

* http://www.data.kishou.go.jp/kaiyou/english/sl_trend/sea_level_around_japan.html 

(a) 
Time-series of annual 
mean sea levels (1906 – 
2012)  

(c) 
stations for 1960- 

(b) 
stations for 1906-59 

Unlike the global average, no clear long-term trend of sea level rise is seen 
 in Japanese coastal areas over the last 100 years. 
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