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Fig. 1 Time-height(pressure) cross section of the ob-
served AO signature in January 2003 (up-
per panel), and the observed zonal-mean
zonal wind acceleration (du/dt) averaged over
50°N-70°N in units of m/s/day (lower panel).
Shaded lightly (heavily) are where values are
smaller than -1 (-2).
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Fig. 2 Time variation of the zonal-mean tempera-
ture (K) at 80°N and 10hPa in January 2003
for the observation (thick solid lines) and
the JMA ensemble forecasts (thin solid lines)
starting from 1 and 2 January (a), 8 and 9
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The dotted and broken lines in (b) denote run
A and run B, respectively.
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Time-height(pressure) cross section for the zonal-mean zonal wind acceleration (du/dt) (left panels), and
the zonal force per unit mass (poacos ¢) ™'V - F) associated with zonal wavenumber (WN) 2 EP-flux F
(right panels) in January 2003, where po is the basic density, a is the radius of the earth, and ¢ is the
latitude. Both values are averaged over 50°N-70°N and the unit is m/s/day. Shaded lightly (heavily)
are where values are smaller than -1 (-2) m/s/day. (a) The observation, (b) Run A, and (c¢) Run B.
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m are shaded.
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is defined as the departure from the ensemble average. The sign of the regressed pattern is reversed so
as to show the negative AO signature condition. The light (heavy) shades indicate regions where the
statistical significance of the anomaly exceeds 95 (99) %. The regressed WN 2 E-P flux anomalies F
(kg s72) of which vertical components are significant at the 95% level are also shown. (c) As in (b),
but for the zonal force per unit mass associated with F in (b) in units of m/s/day. Contour interval is
0.5 m/s/day, and values larger than 0.5 (1.0) are lightly (heavily) shaded. Arrows in the right bottom
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Predictability of Downward Migration of Arctic Oscillation: Case Study for January 2003

Hitoshi MUKOUGAWA and Toshihiko HIROOKA*
x Department of Earth and Planetary Sciences, Kyushu University

Synopsis

Predictability and precursor of a downward migration event of Arctic Oscillation (AO) signature
following a stratospheric sudden warming (SSW) occurring in January 2003 are examined using the
operational one-month ensemble forecast data set provided by Japan Meteorological Agency(JMA). It
is found that the tropospheric AO signature has much limited predictability compared with the SSW.
The downward migration of the AO signature is caused by the EP-flux convergence associated with zonal
wavenumber (WN) 2 planetary waves at the tropopause level, of which propagating property is much
affected by the zonal-mean zonal winds there. Our results suggest that even large changes in stratospheric
circulation associated with SSW events have only limited effects on the troposphere.

Keywords : predictability, Arctic Oscillation, stratospheric sudden warming, planetary waves



