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Fig. 1. Sketch of Laptev Sea of Arctic
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Fig. 2. Daily variation of sea ice coverage ratio in the Laptev Sea
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Fig. 3. Multi-year average of sea ice coverage ratio
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Fig. 6. Indices of sea ice anomaly, minimum ratio of sea ice coverage and accumulated temperature anomaly
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Fig. 7. Monthly variation of wind indices in the Laptev Sea
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STUDY ON MULTIYEAR VARIATIONS OF SEA ICE IN
THE LAPTEV SEA OF THE ARCTIC OCEAN

Yao Wenjun, Zhao Jinping
(Ocean University of China, Qingdao 266100, China)

Abstract

The Laptev Sea is an important marginal sea and ice source region that has a significant influence on sea ice
coverage in the Arctic Ocean. Multiyear variations of sea ice in the Laptev Sea over ten years (2002—2011) are
studied by analyzing the Advanced Microwave Scanning Radiometer-Earth Observing System ( AMSR-E) sea ice
concentration, and National Centers for Environmental Prediction-Department of Energy (NCEP-DOE) wind and
temperature data. Over the ten years, sea ice in the Laptev Sea underwent a change from heavy-ice to light-ice
years. There was a strong relationship between ice condition and ice melt duration. That is, the longer that dura-
tion, the lighter the ice condition. Four parameters are defined to describe the multiyear variations of ice in the
sea. These are indices of sea ice anomaly, minimum ratio of sea ice coverage, accumulated temperature and wind.
Indices of sea ice anomaly are time-averaged (from March through November) values of sea ice coverage ratio that
quantitatively express the ice condition. The minimum ratio of sea ice coverage shows the extreme condition of sea
ice in summertime ; this minimum ratio usually occurred between late August and early October, with magnitude 0.
45% —A48.73% . Accumulated temperature, which represents the wintertime impact of atmospheric temperature, is
the prime influence on ice conditions in a given year. The heavy-ice year of 2008 resulted from the very low temper-
ature of the prior winter. Wind indices represent the short-term impact on sea ice coverage in the Laptev Sea from
wind forcing. In contrast to the same period in other years, there was an anomaly of northerly wind in April 2006
and September 2007, which to some extent postponed the onset of ice melt in 2006 and caused a positive anomaly
of sea ice coverage in summer 2007.
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