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We evaluated the impact of medium-range to decadal time-scale atmospheric
variability on the primary production in polar oceans and its adjacent regions by using numerical
model simulations based on an ice-ocean coupled low-trophic level ecosystem model and the technique
of data assimilation. In the Arctic Ocean, we found that synoptic-scale meteorological fluctuation
has the significant impact on the enhancement of primary production in sea ice melting season
through the vertical mixing process and the resultant nutrient-rich water supply to the surface. In
the Sea of Okhotsk, accompanied with the sea ice decline, the primary production in spring season
has increased for the past 37 years due to the improvement of light availability. On the other hand,

the primary production has decreased in the subarctic North Pacific by the combination effects of
the weakening of thermohaline circulation in the Sea of Okhotsk and the wind-driven ocean
circulation in the subarctic North Pacific.
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