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Forming of the Leading Mode of Winter Arctic Sea Ice Motion and
Its Relation with Sea Level Pressure

WU Bing-Yi

Chinese Academy o f Meteorological Sciences, Beijing 100081

Abstract Using monthly mean SLLP (sea level pressure) data obtained from the National Center for Environmental
Prediction (NCEP) and the National Center for Atmospheric Research (NCAR) reanalysis datasets during the peri-
od of 1960 - 2002, and monthly sea ice motion data obtained from International Arctic Buoy Programme (IABP)
dataset during the period 1979 — 1998, this paper investigates the forming of the leading mode of winter Arctic sea
ice motion and its relationship with SLLP variations in terms of resolving a complex covariance matrix of sea ice mo-
tion anomalies. Although this study cannot provide exactly the spatial distribution of the leading mode because of the
complexity of two-dimensional sea ice motion, it reveals an important information that the leading mode of winter sea ice
motion is a linear combination of two dominant modes occurring in sea ice motion, and SLP variations which is directly asso-
ciated with the two dominant modes of sea ice motion occur in the Arctic Basin and its marginal seas. Although the winter
Arctic Oscillation/North Atlantic Oscillation (AO/NAQ) can affect Arctic sea ice motion through influencing SLP, the AO
(NAO) is not a crucial factor determining the leading mode of winter Arctic sea ice motion.
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Fig. 1 Spatial distribution of the leading eigenvector (non-dimensional) of winter sea ice motion
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Fig. 2 Regression of winter sea ice motion: (a) The real part; (b) the imaginary part
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Table 1 Cases of the real part for composite analysis

&3 ABSTHILRFE B
Table 3 Cases of the AO for composite analysis

Tr1>=1.0 Tri<<—1.0 AO IEMIf7 Positive phase of the AO  AO fifii#l Negative phase of the AO
£ A T vEf 22 £ Bt i 22 £ i 22 EOH T v 22
Year Month Standard deviation =~ Year Month Standard deviation Year Month Standard deviation ~ Year Month Standard deviation
1996 11 2.2198 1985 11 —1. 0315 1993 1 2. 9676 1981 12 —1. 0452
1993 11 2.2027 1996 3 —1. 0441 1989 1 2.6197 1987 2 —1.0765
1986 10 2.1432 1993 10 —1.0709 1989 2 2.5299 1979 10 —1.1150
1988 12 2. 0204 1996 12 —1.0779 1990 3 2. 4071 1980 11 —1. 1411
1995 2 1. 8718 1990 11 —1.1199 1990 2 2. 3858 1985 11 —1.2074
1994 10 1.7142 1994 1 —1.1514 1997 2 1. 6907 1996 3 —1. 2387
1980 12 1. 6896 1979 11 —1.1637 1986 3 1. 6537 1980 3 —1.3232
1994 3 1. 5853 1991 10 —1.2674 1983 1 1. 3897 1995 12 —1. 3813
1997 1 1. 5186 1990 10 —1. 2830 1991 12 1. 3613 1981 3 —1.3993
1983 1 1. 5063 1988 1 —1. 2861 1988 12 1. 3286 1998 1 —1.4233
1994 2 1. 4426 1981 10 —1. 2866 1994 3 1. 2152 1996 12 —1.4273
1994 12 1. 2871 1997 11 —1.4709 1992 12 1.1792 1985 2 —1.4477
1991 11 1. 2315 1995 1 —1. 4962 1994 11 1. 1355 1981 10 —1.4602
1981 2 1. 2025 1995 10 —1.5214 1995 2 1. 1145 1987 3 —1. 4828
1995 3 1. 2019 1993 12 —1.6517 1992 2 1. 0963 1980 1 —1. 5485
1985 10 1. 1615 1992 10 —1. 7143 1991 1 1.0748 1985 12 —1. 6300
1984 2 1. 1135 1998 3 —2.0366 1979 12 1. 0001 1984 3 —1.8771
1988 10 1. 1032 1980 11 —2.2101 1986 2 —1. 8797
1981 12 —2.7190 1985 1 —1.9384

R2 ARSTHIERA B

Table 2  Cases of the imaginary part for composite analysis
Ti1>>1.0 T11<<—1.0

#£ A T Ef 22 £ A B i 22

Year Month Standard deviation ~ Year Month Standard deviation
1994 10 2.9038 1979 10 —1. 1601

1991 10 2. 6078 1984 2 —1.3709

1987 10 1. 7084 1992 1 —1. 3760

1988 12 1. 6969 1979 11 —1. 3941

1988 10 1. 5320 1987 1 —1. 4410

1980 10 1. 4966 1980 11 —1.5184

1989 2 1. 4033 1987 12 —1. 5419

1981 1 1. 3339 1986 12 —1. 8399

1981 12 1. 2882 1982 10 —1. 9815

1991 12 1. 2433 1990 1 —2.0123

1992 10 1. 2271 1986 1 —2.0351

1982 1 1. 1474 1993 12 —2.1415

1988 1 1. 0467 1985 12 —2. 3845

1989 1 1. 0411 1982 11 —2. 8486

1996 3 1. 0360

1995 12 1. 0133
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