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OUTLINEOUTLINE

•• Ice coverIce cover
•• Water temperatureWater temperature
•• CirculationCirculation
•• ConclusionsConclusions



Changes in winter (JanuaryChanges in winter (January--April) ice cover area (% April) ice cover area (% 
from the total sea area) in the Bering Sea (upper panel) from the total sea area) in the Bering Sea (upper panel) 
and the Sea of and the Sea of OkhotskOkhotsk (lower panel).(lower panel).
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PeriodogramPeriodogram of ice coverof ice cover
of the of the OkhotskOkhotsk Sea in MarchSea in March
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Ice cover areaIce cover area
(% from the total sea area) in the Sea of (% from the total sea area) in the Sea of 

OkhotskOkhotsk averaged over decade.averaged over decade.
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Mean winter (January Mean winter (January --
April) ice cover (% to April) ice cover (% to 
the total square of the the total square of the 
Sea of the Far Sea of the Far --
Eastern Sea (1), mean Eastern Sea (1), mean 
multimulti--years value (2) years value (2) 
and approximationand approximation
of its variations by sum of its variations by sum 
of harmonics (3).of harmonics (3).



Period of maximal ice coverPeriod of maximal ice cover
in the Sea of in the Sea of OkhotskOkhotsk

from 1996 to 2000from 1996 to 2000



Characteristics of ice coverCharacteristics of ice cover
off West off West KamchatkaKamchatka
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Signs of sea surface temperature anomalies Signs of sea surface temperature anomalies 
in the in the OkhotskOkhotsk and Bering Seas in 1997and Bering Seas in 1997--
2001.2001.



Distribution of subsurface waters with T< Distribution of subsurface waters with T< --
11°°C in the core of the Cold  Intermediate C in the core of the Cold  Intermediate 
layer in the Sea of layer in the Sea of OkhotskOkhotsk in Septemberin September



DateDate ofof seasea surfacesurface coolingcooling belowbelow 0 C 0 C inin thethe areaarea ofof
LopatkaLopatka capecape(1) and d(1) and durationuration ofof periodperiod withwith
temperaturetemperature belowbelow 0 C 0 C inin thethe samesame areaarea (2)(2)
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Mean water temperature in the layer 50Mean water temperature in the layer 50--200 200 
m on the West m on the West KamchatkaKamchatka shelf in Aprilshelf in April

Mean water temperature in the layer 50Mean water temperature in the layer 50--200 200 
m on the NW Sea of Okhotsk shelf m on the NW Sea of Okhotsk shelf 

in Mayin May--JuneJune



Changes in volume transport of West Changes in volume transport of West 
KamchatkaKamchatka Current and salinity in the 500Current and salinity in the 500--
1000 m layer in the Sea of 1000 m layer in the Sea of OkhotskOkhotsk..
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It may be proposed that the heat It may be proposed that the heat 
loss in the surface layer in cold loss in the surface layer in cold 
years is compensated partly or years is compensated partly or 
completely by strengthening of completely by strengthening of 
inflow of Pacific waters, while in inflow of Pacific waters, while in 
warm years the situation is quite warm years the situation is quite 
opposite. This allows to keep the opposite. This allows to keep the 
salt and heat balance in the sea at salt and heat balance in the sea at 
the stable level that is important the stable level that is important 
for sustainability of the for sustainability of the OkhotskOkhotsk
Sea ecosystem.Sea ecosystem.



Bering SeaBering Sea
•• Decrease in water temperature in the Decrease in water temperature in the 

nearnear--bottom layer (by 1.5bottom layer (by 1.5--1.8 C from 1.8 C from 
1997 to 1999)1997 to 1999)

•• Water temperature in WIL above normalWater temperature in WIL above normal
•• Salinity of Intermediate Waters below Salinity of Intermediate Waters below 

normalnormal
•• Lessening of circulation evidenced by Lessening of circulation evidenced by 

decrease in volume transport of decrease in volume transport of 
KamchatkaKamchatka Current in the 0Current in the 0--500 m layer500 m layer

•• Role of IL in volume transport increased Role of IL in volume transport increased 
(in 1999 85% of volume transport in the (in 1999 85% of volume transport in the 
500500--1000 m and 15% in the upper 01000 m and 15% in the upper 0--500 500 
m layer)m layer)





Differences in mean winter Differences in mean winter 
SSTA(JanSSTA(Jan--Apr) and SLPA (DecApr) and SLPA (Dec--Feb) Feb) 
between 2002between 2002--2003 and 20002003 and 2000--2001 2001 



Conclusions:Conclusions:

•• Outbreaks of polar air masses became Outbreaks of polar air masses became 
more frequent more frequent 

•• Negative SSTA especially in the cold Negative SSTA especially in the cold 
period of yearperiod of year

•• Duration of the cold season increased  Duration of the cold season increased  
•• Ice cover of Far East Seas became more Ice cover of Far East Seas became more 

extensiveextensive
•• Strengthening of water exchange with Strengthening of water exchange with 

Pacific in the Sea of Pacific in the Sea of Okhotsk Okhotsk 
•• Intensification of volume transport in the Intensification of volume transport in the 

western Bering Sea in ILwestern Bering Sea in IL


