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Table 1 Weight coefficients of the digital filter

I LIS
0 1 2 3 4

0 0.022222  0.003781 —0.019227 —0.009189  0.010684
1 0.022001  0.000757 —0.019842 —0.006792  0.013040
2 0.021344 —0.002256 —0. 020053 —0.004326  0.013771
3 0.020264 —0.005193 —0. 019862 —0.001842  0.01197
4 0.018784 —0.007997 —0.019282  0.000606  0.014319
5 0.016937 —0.010610 —0.018331  0.002968  0.014147
6 0.014761 —0.012981 —0.017036  0.005197  0.013697
7 0.012303 —0.015064 —0.015432  0.007250  0.012989
8 0.009615 —0.016818 —0. 013559  0.009090 0. 012050
9 0.006755 —0.018214 —0.011462  0.010684
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Fig.1 Composites of reconstructed sea level pressure for eight phases. The number below each

panel represents the corresponding phase within one cycle

(approximately 4 years; a. 0 year; b. 0.5 year; c. 1 year; d. 1.5 year; e. 2.0 year; {. 2.5 year; g. 3.0 year; h. 3.5 year)
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Fig.2 Same as Fig. 1 except for surface air temperature
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Fig.3 Same as Fig. 1 except for sea surface temperature
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Fig. 4 Same as Fig. 1 except for sea surface sensible heat flux
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Abstract

The interannual atmosphere-ocean-sea ice interaction in high northern latitudes is studied with a global atmos-
phere-ocean-sea ice coupled model system, in which the model components of atmosphere and land surface are from
National Climate Center of China and that of ocean and sea ice from LASG, Institute of Atmospheric Physics, Chi-
nese Academy of Sciences. A daily flux anomaly correction scheme was employed to couple the atmosphere model
and the ocean model with the effect of inhomogenity of sea ice in high latitudes considered. The coupled model sys-
tem has been run for 50 years and results of the last 30 years were analyzed. After the sea surface temperature
(SST), sea ice concentration(SIC), sea level pressure(SLP), sea surface sensible heat flux(SHF) and surface air
temperature(SAT ) were filtered with a digital filter firstly, their normalized anomalies were used in the decomposi-
tion of combined complex empirical orthogonal function and then the anomalies were reconstructed with the leading
modes. At last, air-ocean-sea ice interactions in high northern latitudes during a periodical cycle (approximately 4
years) were analyzed. It's shown that when the North Atlantic Oscillation (NAQ) is in its positive phase, the
southerly wind anomaly appears in Greenland Sea, the SAT increases, the sea losses less sensible heat, the SST
increases and the SIC decreases accordingly; when the NAO is in its negative phase, the northerly wind anomaly
appears in Greenland Sea, the SAT decreases, the sea losses more sensible heat, the SST decreases and the SIC in-
creases accordingly. There are similar evolutional features in Barents Sea, but the phase of evolution in Barents Sea
is different from that in Greenland Sea. For an average of multi-years, there is a cold centre in the inner part of
Arctic Ocean close to the North Pole, which is closer to the Pacific Ocean side when there is an low pressure anom-
aly in the inner part, the anomalous warm advection of sea water appears in the region closer to the Pacific Ocean
side and the anomalous cold advection in the region closer to the Atlantic Ocean side. Accompanying theses anoma-
lous warm and cold advections in these two regions, the warm and cold SST anomalies appear respectively. Ac-
cordingly, the SHF from the sea surface to the atmosphere decreases and increases, the SIC decreases and increases
in these two regions, respectively. When there is a high pressure anomaly in the inner part of Arctic Ocean, the
opposite is true. From the above analysis results, it can be deduced that variability of large scale atmospheric circu-
lation plays a dominant role in interactions of coupled atmosphere-ocean-sea ice, and the variations of SST and SIC
mainly responds to changes of atmospheric circulation.

Key words: Coupled model, Air-ocean-sea ice interaction, Combined complex empirical orthogonal

function decomposition.



