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Summary

The purpose of this paper is to explain the extraordinary interannual variability of the
Okhotsk sea ice extent. Four data sets were used: 1) deviation from monthly mean ice area
of the Okhotsk Sea in February, 2) number of days of sea ice existing in three radar images
with a range of about 50 km, which were observed by the Sea Ice Research Labhoratory of
the Institute of Low Temperature Science, on the Okhotsk coast of Hokkaido island, 3) in-
tegrated ice area within the radars’ coverage, and 4) temperature of the western equatorial
Pacific Ocean (TWEPO), which is negatively correlated with the eastern equatorial Pacific
Ocean.

TWEPO was compared with the interannual variability of Okhotsk sea ice. It was found
that TWEPQO was significantly correlated with the number of days of sea ice, and that TWEPQO
was negatively correlated with ice area of the Okhotsk Sea. TWEPO tended to lag the
integrated ice area by a year. These correlations suggest that an increased ice cover in the
Okhotsk Sea and a decreased number of days of sea ice at the coast of Hokkaido island
correspond to negative anomalies in the TWEPO, that is El-Nino. Variations of atmospheric
general circulation are important to explain the mechanism of the connection between El-Nino
events and the Okhotsk sea ice extent, because El-Nino events influence the middle latitude
atmospheric general circulation. An atmospheric scenario was proposed. When El-Nino
events occur, Hadley cell circulation becomes more intense over the central or western part
of the north Pacific Ocean; then middle-latitude anticyclone is intensified and middle-latitude
westerlies over the north Pacific Ocean become more zonal. In consequence, sea ice is driven
by the stress of intensified westerly winds which extend over the Okhotsk sea. The ice does
not drift southward because cold air can not move southward and the southward component
of wind stress is weak.

Longer time series are needed to verify this hypothesis.



