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Abstract: Arctic Oscillation (AO) is the dominant mode in the atmospheric circulation variability over the extra-tropical Northern
Hemisphere. El Nifio-Southern Oscillation (ENSO) is the primary mode in air-sea interaction over the tropical Pacific on
interannual timescale. Variations of AO and ENSO exert substantial influences on the weather and climate anomalies over large
areas in the globe. This paper reviews the studies of the influence of AO on ENSO, to improve our understanding the physical
processes in the influence of extratropical atmospheric circulation on the tropical climate. It was found that the AO in spring has a
significant influence on the ENSO events in subsequent winter. Interaction between synoptic scale eddy and low frequency mean
flow over North Pacific plays a key role in the formation of the spring AO-related westerly wind anomalies over tropical western
Pacific. The connection between the spring AO and subsequent winter ENSO experiences a significant interdecadal change around
the early 1970s. This interdecadal change is closely related to the interdecadal change in the storm track intensity over North
Pacific. The influence of the spring AO on the subsequent winter is asymmetric. Spring AO can exert significant influences on the
following winter ENSO events only in its positive phase. Spring AO has a significant modulation effect on the linkage between
previous winter North Pacific Oscillation and the following winter ENSO. In addition, the AO in November can exert significant
influences on the sea surface temperature anomalies over tropical central-eastern Pacific in the following spring and summer. The
intensification of the North Pacific storm track activity plays an important role in determining whether the variability of AO can
exert influences on the subsequent SST anomalies in the tropical central-eastern Pacific.
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Fig. 1 (a) Normalized time series of spring (averaged
over March to April) AO index and the following—winter
(averaged over November to February) Nifio3.4 index;
(b) Anomalies of SST (unit: C) in the following winter
obtained with regressions from the normalized spring AO
index. Dark (light) shading in Fig. 1b indicates anomalies
that are significantly different from zero at the 95% (90%)
confidence level
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Fig. 2 21-year sliding correlations between spring AO
index and the following winter Nifio 3.4 index. Dashed
line indicates the correlation is significant at the 95%
confidence level
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Fig. 3 Composite anomalies of SST in the following winter
from (a) high and (b) low spring AO years for 1958-2012.
The contour interval is 0.2°C. The dark (light) shading
indicates anomalies significantly different from zero at
the 95% (90%) level. The high (low) spring AO years are
defined as those during which the normalized spring AO
index is higher (lower) than 0.5 standard deviation above
the mean, and the remaining years are considered as
normal spring AO years
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Fig. 4 Composite anomalies of SST (C) in the following (a) spring, (b) summer, (c) autumn and (d) winter corresponding
to high NPO (+NPO) in the previous winter (Nov.—Mar.). (e-I) As same as in (a—d), but (e-h) corresponding to
+NPO/+AO, and (i-l) to + NPO/AO, respectively. Stippled areas denote that the anomalies are significantly different from
zero at 95% confidence level in Figs. a—d; but in Figs. e-I denote the regions where anomalies for the +NPO/+AQ years
are significantly different from those for the +NPO/AO years at 95% confidence level
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