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Abstract Using the polar vortex oscillation (PVO) index established in an isentropic Potential-Vorticity coordinate and based
on the NCEP/NCAR reanalysis data and the weekly NOAA_ OISST_ V2 SST data, the temporal and spatial connections of the
stratospheric PVO to the ENSO tropical SST over monthly timescale are investigated through the correlation, regression and
composite analyses. It is found that the significant connections exist mainly at the inter-annual timescale of about 3 — 5 year, re-
presenting the relationships between the inter-annual PVO trend and the ENSO SST anomalies. Firstly, the temporal connec-
tions between the two phenomena are not contemporary as expected, but rather that the maximum negative correlation occurs
when the ENSO tropical SST anomalies lead the PVO for 9 — 11 months. Warmer (colder) ENSO SST anomalies tend to be fol-
lowed by a negative (positive) inter-annual trend of PVO, or a weaker (stronger) polar vortex. The composite and statistical
results further verify that there tend to be more and stronger negative PVO events followed in the case of a warmer ENSO SST
event occurred in the previous period, and vice versa. The warmer ENSO SST may also favor a higher frequency of PVO events
than colder SST regardless of positive or negative PVO events.

Further, it is found that, following the significant responses in the tropical troposphere and stratosphere to the warmer
ENSO SST, there exist a series of simultaneous poleward and downward propagations of temperature anomalies from the trop-
ics to the polar region, which are coincidently related with the PVO anomalies 9 — 11 months later. This may suggest that, as
in the intra-seasonal variations of the PVO, the inter-annual variation of PVO associated with leading ENSO SST anomalies
might also be accompanied with the inter-annual variations of the global mass circulation. This linkage of the tropical SST to
the extra-tropical PVO trend implies basically new opportunities for the extended climate prediction.

Key words Polar vortex oscillation, Inter-annual trend, ENSO tropical SST, Temporal and spatial connection
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9 — 11 months (unit; K) (the areas with the test passed at the 95% confidence level are dotted)
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Lag regressions of the zonal mean temperature anomalies (unit; K) in the stratosphere

against the interannual tropical SST index (unit; K) (the areas with the test passed at the 95%
confidence level are dotted) (a. 20 hPa, b. 30 hPa, c. 50 hPa, and d. 70 hPa
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