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Sea surface temperature 
 
Figure 1 shows the monthly mean sea surface temperature 
(SST) anomalies in the western North Pacific from January 
to June 2011, computed with respect to JMA’s (Japan 
Meteorological Agency) 1971–2000 climatology.  Monthly 
mean SSTs are calculated from JMA’s MGDSST (Merged 
satellite and in-situ data Global Daily SST), which is based 
on NOAA/AVHRR data, MetOp/AVHRR data, microwave 
sensor (AQUA/AMSR-E) data and in-situ observations.  
Time series of 10-day mean SST anomalies are presented 
in Figure 2 for the 9 regions indicated in the bottom panel. 

In January, positive SST anomalies exceeding +1°C prevailed 
in the seas between 35°N and 50°N east of 155°E.  These 
anomalies gradually decreased and turned negative in June.  
In February, positive SST anomalies exceeding +1°C 
appeared southeast of the Philippines.  In April, negative 
SST anomalies exceeding –1°C were found in the South 
China Sea and east of the Philippines, and positive SST 
anomalies exceeding +1°C prevailed from 10°N, 150°E to 
20°N, 180°E.  SSTs were below normal in the seas around 
Japan from January to June.  After February, negative SST 
anomalies exceeding –2°C were found in the seas east of 
Japan around 40°N, 145°E and in the East China Sea. 

 

   
 

   
Fig. 1 Monthly mean sea surface temperature anomalies (°C) from January to June 2011.  Anomalies are deviations from JMA’s 1971–2000 climatology. 
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Fig. 2 Time series of 10-day mean sea surface temperature anomalies 

(°C) averaged for the sub-areas shown in the bottom panel.  
Anomalies are deviations from JMA’s 1971–2000 climatology. 

 
Kuroshio and Oyashio 
 
Figure 3 shows a time series outlining the location of the 
Kuroshio path from January to June of 2011, at intervals of 
10 days.  The current took a non-large-meander path off the 
coast to the south of Honshu Island (between 135°E and 
140°E).  East of 135°E, several small perturbations 
propagated eastward along the Kuroshio.  Corresponding to 
the passage of each perturbation, the latitude of the 
Kuroshio axis over the Izu Ridge (around 140°E) moved 
north and south.  From March to April, the Kuroshio 
flowed south of Hachijo Island (33°N, 140°E).  Figure 4 
presents the mean subsurface temperature at a depth of  
100 m in the seas east of Japan for April 2011 generated 
using the numerical ocean data assimilation system 
(MOVE/MRI.COM-WNP). 

 
Fig. 3 Location of the Kuroshio path from January to June 2011. 

 
Fig. 4 Subsurface temperatures (°C) at a depth of 100 m east of Japan 

for April 2011.  The solid line denotes the 5°C isotherm, while the 
dotted line is its climatology (26-year average values from 1985 
to 2010). 

 
The Oyashio cold water (defined as areas with temperatures 
of less than 5°C in Fig. 4) is known to extend southward in 
spring and return northward from summer until autumn 
(indicated by the green line in Fig. 5).  During almost the 
entire period, the coastal branch of the Oyashio was located 
in its normal range (Fig. 5). 
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Fig. 5 The southernmost position of the coastal branch of the Oyashio 

cold water from January 2010 to July 2011 (black line), and the 
26-year average values (green line), with a range of one standard 
deviation (green shading) from 1985 to 2010. 

Fig. 6 Time series of the sea ice extent in the Sea of Okhotsk from 
November to July (red line: 2010–2011 analysis; pink line: JMA's 
1981—2010 climatology; blue lines: maximum/minimum sea ice 
extent since 1971; gray area: normal range).   

Sea ice in the Sea of Okhotsk 

 

 
For the almost entire 2011 sea ice season (defined as the 
period from December 2010 to May 2011), the sea ice extent 
in the Sea of Okhotsk was below normal (Fig. 6), and 
reached its seasonal maximum coverage of 94.54 × 104 km2 
on March 25. 
 
Figure 7 presents interannual variations in the maximum 
sea ice extent (red line) and accumulated sea ice extent 
(green line) in the Sea of Okhotsk from 1971 to 2011.  
Although the sea ice extent in the Sea of Okhotsk shows 
large interannual variations, there are decreasing trends of 
184 [70–298] × 104 km2 per decade (the numbers in square 
brackets indicating the two-sided 95% confidence interval) 
in the accumulated sea ice extent, and 6.0 [2.0–10.0] × 104 

km2 (equivalent to 3.8% of the total area of the Sea of 
Okhotsk) per decade in the maximum extent. 

Fig. 7 Interannual variations in the maximum sea ice extent (red line) 
and accumulated sea ice extent (green line) in the Sea of Okhotsk 
from 1971 to 2011.  The accumulated sea ice extent is defined as 
the sum of 5-day sea ice extents from December to May. 

 
 

 

Yeosu symposium theme sessions 
 

S1:  Climate variability versus anthropogenic impacts; analysing their 
separate and combined effects on long-term physical, biogeochemical 
and ecological patterns 

 

S2:  Systematic, sustained and integrated global ocean observations 
 

S3:  Projections of climate change impacts on marine ecosystems and their 
uncertainty 

 

S4:  Climate change effects on living marine resources: From physics to fish, 
marine mammals, and seabirds, to fishermen and fishery-dependent 
communities 

 

S5:  From genes to ecosystems: Genetic and physiological responses to 
climate change 

 

S6:  Marine spatial planning and risk management in the context of climate 
change: The living ocean and coast under changing climate 

 

S7:  Coastal and low-lying areas 
 

S8:  Trend and impacts of de-oxygenation in oceanic and coastal ecosystems 
 

S9:  Marine tipping points in the earth system 
 

S10:  Changes in the marine carbon cycle 
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