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Abstract The intraseasonal oscillation (ISO) is a fundamental phenomenon in the atmosphere. It not only exists in
the troposphere of the tropics, but also plays an important role in the atmospheric circulation of the stratosphere. In
this paper, the characteristics of the ISO in the troposphere and stratosphere are compared. The result shows that
there are significant similarities between the the ISO over the high-latitude areas in the troposphere and strato-
sphere. The Arctic Oscillation (AO) is the most significant low-frequency mode of the Northern Hemisphere (NH)

during the boreal winter both in the high/low level of the atmosphere. The feature of its spatial distribution is char-
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acterized as a “seesaw” pattern in atmospheric mass between the polar cap regions poleward of 60°N and the sur-
rounding zonal rings centered near 45°N. The most significant variation happens in the polar cap. The positive phase
of the ISO stands for the strengthening of the AO, while the negative phase of the ISO is for the weakening of the
AO. The teleconnection patterns of the Northern Hemisphere (NH) during the boreal winter in 100 hPa and in 70
hPa (stratosphere) are also investigated. The teleconnection distribution shows there are negative correlation be-
tween the polar cap areas and the other areas. The AO dominates the intraseasonal (low-frequency) climate variabil-
ity in the stratosphere. It also can be seen from the teleconnection distribution that the main low-frequency wave
train is from the middle Euroasia land to the northwest Pacific, which consists of the zonal low-frequency wave train
(Euroasia land - Siberia - Pacific) and the meridional low-frequency wave-train (Euroasia — Polar - Pacific).

The relationship between the ISO in the stratosphere and troposphere is also studied in this paper. The pattern
of the leading empirical orthogonal function (EOF) of the band-flittered geopotential height in the stratosphere (30
hPa) and troposphere (500 hPa) are similar. There is also significant lag correlation between the principal compo-
nent time series. It is shown in the analysis that the variability of the ISO in the stratosphere in the NH during the
winter is ahead of the one in the troposphere, and the leading period is about 30 days. The SAMIL model is also
used to do the numerical simulation. The result testifies that the low-frequency disturbance in the stratosphere can
excite the low-frequency responses in the troposphere after 14 days, and the reaction would become the strongest af-

ter about 30 days. It makes clear that the anomalies in the stratosphere can pose an influence on the troposphere

through the ISO activity.
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Fig. 1 The singular value decomposition about the geopotential height fields at 50 hPa (a) and 100 hPa (b) in the wintertime from 1970 to

1980. The contour intervals are 0. 15.
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