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Abstract Statistical relationships between principal component time series of the leading empirical orthogonal
functions of several physical quantities (sea surface temperature, sea ice concentration, surface sensible heat flux
and so on in winter) in Greenland Sea are analyzed from the last 30 years’ result of a 50 years’ integration experiment
with LASG/NCC (State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid
Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences/China National Climate Center) global
coupled model. It is shown that positive (negative) anomalies of sea ice concentration in the former year are con-
nected with negative (positive) anomalies of sea surface temperature in the following year and they have the biggest
correlation in the same year. Air temperature at the lowest model layer have the biggest correlation with sea surface
heat flux in the same year and positive (negative) anomalies of air temperature are connected with negative (posi-

tive) surface sensible and latent heat flux anomalies sent to the air. Both air temperature and air humidity at the
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lowest model layer have the biggest correlation with sea level pressure in the area covering Icelandic low and Green-
land Sea and negative (positive) anomalies of Icelandic low are connected with positive (negative) anomalies of air
temperature and humidity. So, in the course of interannual sea-sea ice-atmosphere interaction, the dominant rela-
tion is that, adjustments of atmospheric general circulation cause the changes of cloud, air temperature and humidi-
ty, which influence the flux exchange through interface of sea and air and give contribution to the variation of sea
surface temperature, Variation of sea surface temperature causes variation of ice extent and ice concentration,
whereas variation of ice masses can also play discernable influences on sea surface temperature through absorption or
release of latent heat. The influence of ice extent variation on sea surface net solar radiation is obvious whereas its
further effect on surface air temperature (i.e., positive ice-albedo feedback effect) is not discernable. It should be
pointed out that the sea ice model used here doesn’t include dynamic processes. Hence the interaction of sea-sea ice

and ice-air deployed in the model are nearly pure thermodynamic in high northern latitudes. If the effects of ice mo-

tion on sea-sea ice-air interaction are considered, new features might appear.
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Table 1 Depicted total variances and spatial patterns of the leading mode of EOF expansions for some physical variables
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Table 3 Correlation coefficients between sea surface temperature and sea surface heat fluxes
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Table 4 Correlation coefficients between air temperature at

the lowest model level and sea surface heat fluxes
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ty at the lowest model level and sea surface latent heat fluxes
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Table 6 Correlation coefficients between sea level pressure
indifferent regions and air temperature and specific humidity

at the lowest model level
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Fig. 2 Schema of deduced relationships between physical fields in model results
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Fig. 3 Distribution of correlation coefficients between time se-
ries of the leading mode of EOF (which depicts 76. 2% of the to-
tal variance) for winter sensible heat flux anomaly in Greenland
Sea (65—80°N, 20°W—5°E) and surface air temperature north
of 45°N. The area with correlation above 99% confidence level

has been shaded
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Fig. 4 Distribution of correlation coefficients between time se-
ries of the leading mode of EOF (which depicts 59. 9% of the to-
tal variance) for winter sea ice concentration anomaly in Green-
land Sea (65—80°N, 20°W—5°E) and surface air temperature
north of 45°N., The area with correlation above 99% confidence

level has been shaded
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