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Predictability of Arctic Polar-night Jet Oscillation Events
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The predictability of the extratropical stratosphere and its impact on the skill of tropospheric forecasts in the
Northern Hemisphere are examined from the framework of Polar-night Jet Oscillation (PJO), which is the
dominant low-frequency mode in the winter stratosphere, by using the one-month ensemble forecast datasets
provided the Japan Meteorological Agency. It is revealed that, during prominent PJO events, the ensemble spread
of the predicted stratospheric temperature for forecasts starting before the onset of the breakdown event of the
stratospheric polar vortex increases exponentially and saturates at higher levels while it grows linearly and remains
small for forecasts starting after the onset of the vortex breakdown. It is also showed that forecast errors of the
tropospheric circulation are reduced during about one month after the breakdown of the stratospheric polar vortex.
Thus, this study indicates that the circulation anomaly in the stratosphere affects the skill of seasonal forecasts in
the troposphere, especially in the mature phase of PJO events.
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(a) Zonal wind (50—70N) & EPFz anomaly (50—90N)

Pressure [hPa]
[s+]
8

500 4 |y
N

(c) Ensemble spread in PJO phase space
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(d) Ensemble mean abs error of NAM—i 200hPa
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Fig. Time variation of the atmospheric circulation and its
forecast skills in the 2012-2013 winter. (a) Time-height
section of zonal-mean zonal wind averaged over 50°N-70°N
(contour) and the vertical component of the Eliassen-Palm
flux anomaly from the climatology averaged northward of
50°N (color). The contour interval is 5 m s'. The region of
easterly is shaded. (b) As in Figure (a) but for NAM index
(contour) and temperature anomaly from the climatology
averaged northward of 70°N (color). Shaded regions are
where NAM index is smaller than -1. (c) Time series of
ensemble spreads of the PJO index. Solid and dotted lines
correspond to forecasts starting from Wednesday and
Thursday, respectively. (d) As in Figure (c) but for the
absolute value of the ensemble mean error of NAM index at
200 hPa averaged over the lead time from day 14 to day 34.
Each averaged period is indicated by the horizontal line. The
91-day running average of the climatological standard
deviation of NAM index is plotted by the blue curve. The
central date of the SSW is indicated by the thick vertical line.



