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Abstract 

The main goal of our study is to reveal and compare regional climatic anomalies of various time scales in 

different areas of the Asian Pacific of moderate latitudes, Arctic regions, North Pacific and tropical Indo-Pacific 

Ocean. The study is based on statistical analyses of the observation records. We use time series of Hadley SST, 

surface heat fluxes, surface wind and atmospheric pressure fields from NCEP Reanalyses, as well as different 

climatic indices. Time series of Ice extent in the Japan and Okhotsk Seas (1940/1960-2012) and ice thickness in 

the Baykal Lake are used as indicators of regional climate variability in the large scale subarctic marginal area 

and continental South Siberia region. The interdecadal climate oscillation in the Okhotsk, Japan Seas, as 

compared to the NE Pacific and South Siberia (Lake Baikal) regions, has a reversed phase.  Cold anomalies in 

the JES subarctic area in one decadal period or similar anomalies in the Lake Baikal region during the next 

decadal period are associated with cold northern wind outbreaks in the corresponding longitude zone. The zonal 

alternation of the inversed anomalies in the moderate latitudes of the Asian Pacific are related to teleconnections 

with anomalies in both Arctic and Indo-Pacific Oceans. Positive SSTA in central and eastern tropical-equatorial 

Pacific accompanies negative anomalies of northern wind and Ice Extent in the Japan and Okhotsk Seas. At both 

interannual and interdecadal time scales the significant correlation of Ice Extent in the subarctic Far Eastern 

Seas and Lake Baikal ice thickness is found with SST anomalies in tropical-equatorial Indo-Pacific ocean. At 

the interannual time scale the negative correlation is prevailed with seasonal lag. Positive SST anomaly in 

previous summer in tropical zone of the Indo-Pacific Ocean foregoes negative anomalies of northern wind and 

Ice Extent in the Japan and Okhotsk seas in January-February.  
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Decadal and interdecadal climate variability revealed from the observational records 

and numerical simulation varies in space and time in the ocean-atmosphere system [1-

3]. To estimate regional features and linkages of decadal and multidecadal climate 

oscillations in the Asian Pacific of moderate latitudes we use monthly mean time series 

of Ice extent in the Japan and Okhotsk Seas (1940/1960-2012), ice thickness and 
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duration of seasonal ice coverage (in days) in the Baykal Lake, as well as Hadley SST, 

surface heat fluxes and meteorological observation data from NCEP reanalyses.   

The climatic oscillations with periods 3-8 years and 18-21 years prevail in the 

Okhotsk and Japan Sea Ice Extent. High positive anomalies of the Ice Extent in 

February both in the Japan and Okhotsk Seas were observed in 1961, 1979, 2001 years. 

In the Okhotsk Sea it was also in 1967. Low anomalies was observed in 1963, 1984, 

1991, 1994, 2007, 2009, 2011 in the Okhotsk Sea, and in 1949, 1957, 1974, 1991, 1994, 

2011 in the Japan Seas (Fig.1).      

 

Fig. 1. Anomalies of Ice Extent (%) in the Okhotsk Sea and Japan Seas in February from 

1940 to 2012  
 

The cold winter anomalies in the subarctic area of the marginal seas are associated 

with increased net heat flux (Q) from the ocean to the atmosphere (Fig.2) during cold 

period of a year in the western subtropics and subarctic regions of the North Pacific. It 

is accompanied by winter Sea Surface Temperature (SST) decrease mainly in the 

western subarctic North Pacific and also in western, central equatorial - tropical Pacific. 

The typical meteorological situation in the cold winters is characterized by extremely 

strong North-East Asian winters monsoon, Siberian High and Aleutian Low resulted in 

rise of the Ice Extend in the Okhotsk and Japan Seas. The net heat flux to the ocean 

from the atmosphere is weakened in equatorial and tropical zones in this case. The best 

predictors of the cold winters in western subarctic Pacific are reduction of the SST and 



net heat flux to the ocean in western subtropic and eastern subarctic Pacific during 

previous warm season. It is also associated with cold phase of interdecadal climate 

oscillations in the Okhotsk and Japan Seas.    

 

Fig.2. The 5 years running mean time series (1948 - 2012) of normalized anomalies of 

Ice Extent (IE) in Japan (a) and Okhotsk (b) Seas in February and net heat flux Q from 

the ocean to the atmosphere (negative values) in winter averaged within the areas of the 

Northwest Pacific with significant negative correlation between Q and IE.  

 

The anomalies of the Ice Extent in the Okhotsk, Japan Seas and net heat flux in the 

North Pacific in extremely cold February 2001 and warm February 2011 are similar to 

inversed phases of the decadal oscillations (Fig.2) but in the extreme winters the 

anomalies of Q are much higher and occupy the western Pacific north to 30°S. The 

intensification of winter monsoon and weakening summer monsoon in the Russian Far  

The relationship between Arctic Oscillation (AO) and Ice Extent in the Japan Sea 

(Fig.3a) is found on the interdecadal time scales with period about 25-28 years. When 

the AO is in its positive phase and colder air circulates across the Arctic region, winter 

in subarctic Asian-Pacific region is warmer and the Ice Extent in the Japan Sea 

decreases. The relationship between Arctic Oscillation and Ice Extent (IE) in the 

Okhotsk Sea in February is changed from positive to negative (Fig.3a) after climate 

regime shift in the North Pacific in 70s of the 20th century.  The IE in the Okhotsk Sea 

shows the quasi-semicentennial oscillation with period about 50 years. 



 

Fig.3. Time series (1900 - 2010) of 11-year running mean normalized anomaly of the 

Ice Extent (solid curve) in the Japan Seas in February and annual mean AO Indices.  

 

The linkages of decadal climate variability in south Siberia (seasonal ice coverage 

duration in the Baykal Lake (IB) ) in winter with annual mean Arctic Oscillation Indices 

(AOI) and Sea Surface Temperature Anomaly (SSTA) in equatorial region of Indian 

Ocean in boreal winter on decadal time scale is shown in Fig.4. 

 

Fig.4. Time series (1900 - 2010) of normalized anomaly of seasonal ice coverage 

duration in the Baykal Lake (solid curves: 5 (a) and 3 (b) - years moving average, as 

well as annual mean Arctic Oscillation Indices (in Fig. a) and Sea Surface Temperature 

Anomaly (in Fig. b) in equatorial region of Indian Ocean (dashed curves).  

 

Similar high positive decadal SST anomaly in early 90s is found in El Nino region, 

while it is negative in mid-latitude Indian and Pacific Oceans of Southern Hemisphere.   



The oscillation with period about 50 years is also found in the time series of maximal 

seasonal ice thickness in the Baykal Lake (Fig.5) which is similar to that in the North 

Pacific and North America [4] and Arctic [5] regions being in phase. Warming in the 

Northeast Pacific accompany winter warming in the Baykal Lake Area and Arctic 

Ocean. The decadal anomalies in NE Pacific and Baykal Lake are also in line in Fig.5.   

 

Fig.5. The 11  years running mean time series (1948 - 2012) of normalized anomalies of 

Ice Thickness in the Baykal Lake and annual mean SST anomalies in the Northeast 

Pacific (40-60N; 160-145 W).  

 

It seems to be that decadal and multidecadal variability in moderate latitudes of the 

Asian Pacific is substantially conditioned by anomalies of similar scales in polar and 

tropical-equatorial regions. The high decadal anomaly in 90s in Arctic, Indo-Pacific, 

South Siberia and Japan, Okhotsk Seas looks like global phenomena.   
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