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Roles of the Reflection of Planetary Waves in the Stratosphere-Troposphere Dynamical Coupling
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It has been widely recognized that there is a strong mutual linkage between stratospheric variability and
anomalous weather patterns in the troposphere. However, the consensus on the downward influence of the
stratospheric anomalies on the surface climate has not been fully established. Although the annular mode (AM)
might be a promising dynamical paradigm for such downward influence, observational studies reveal that large
negative northern annular mode (NAM) events in the stratosphere associated with SSW events are not always
followed by negative tropospheric NAM anomalies. In this talk, we propose an alternative candidate for the
downward influence mechanism of the stratospheric circulation through the reflection of planetary waves in the
stratosphere.
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Fig. 1 Time evolution of NAM index duing
1998/99 winter. Negative (Positive) values are
colored by warm (cool) color. The first (second)
SSW occurred on Dec, 17, 1998 (Feb. 27, 1999.
Adopted from Fig.1 of Baldwin and Dunkerton
(2001).
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Fig. 2 Horizontal distribution of 500-hPa height
field (contour, m) and its anomaly from the
climatology (color shade, m). Positive (negative)
anomalies are colored by warm (cool) colores.
(Top) Dec. 25, 1998, (Bottom) Mar. 8, 1999.
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Fig. 3 Meridional cross section of zonal-mean
zonal wind (contour, m/s) and E-P flux (arrows,
Kg/s?). The arrow in the right indicates a
vector of (8.0 107, 4.3X10%). (Upper) Dec. 21,
1998, (lower) Mar. 4, 1999.
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