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(a) Type A

Fig. 1 Composited zonal-mean zonal wind (contours) and E-P flux vector (arrows) for Type A (a), Type B (b), and

Type C (c) in latitude-height cross section. Easterly regions are shaded by cool color. Contour interval is 5 m/s, and
arrows at the right bottom of each panel indicate E-P flux vector with the magnitude of (5.4 X 10* kg/s?, 1.0 X 10’

kg/s?).
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Fig. 2 Latitude-height cross section of zonal-mean
zonal wind (contours) and the total E-P flux (arrows)
on March 4, 2007. Contour interval is 5 m/s. Arrows at
the right bottom indicate the E-P flux vector with the

same magnitude of those in Fig. 1.
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Fig. 3 Latitude-height cross section of E-P flux
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associated with zonal wave number 1 (WNI1)
component (arrows) and refractive index squared given
by Eq. (1) for stationary WN1 component multiplied by
the square radius of the earth (contours). Red lines
show the contour of nr =0 . Negative values are
shaded by warm color, while easterly regions are
shaded by cool color. Arrows at the right bottom
indicate the E-P flux vector with the same magnitude of
those in Fig. 1. (a) March 3, 2007, (b) March 4, 2007.
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Fig. 4 Longitude-height sections of eddy
geopotential height (contour interval: 200 m), and
zonal and vertical components of the 3-D Plumb flux
(arrows) calculated from WN1 to WN3 components
averaged over the latitudes from 60°N to 70°N on
March 4, 2007. Arrows at the right bottom indicate
zonal and vertical components of the 3-D Plumb flux

with a magnitude of (100 m?/s?, 0.5 m%/s?).
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Fig. 5 Time variation of the minimum value of the
predicted FI80 for 1-month ensemble forecasts
starting from February 21 and 22, 2007. The
abscissa denotes the verification date. The black line
shows the prediction of each ensemble member, the
blue line indicates the ensemble average of 50
members, and the light blue lines denote the value of
ensemble average T 1 std. deviation. The red line is

the analysis.
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Fig. 6 Latitude-height cross section of the composited
zonal-mean zonal wind (contours) and total E-P flux
(arrows) on March 4, 2007 for group S (a) and group F
(b). Contour interval is 5 m/s. Arrows at the right
bottom indicate the E-P flux vector with the same

magnitude of those in Fig. 1.
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(a) Group S

Fig. 7 As in Fig. 3, but for the composited zonal-mean
zonal wind of group S (a) and group F (b) on March
4,2007.
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Characteristics of Zonal-Mean Zonal Winds Related to
the Reflection of Planetary Waves in the Stratosphere

Hitoshi MUKOUGAWA, Kensuke SAJI* and Kunihiko KODERA**

* Graduate School of Science, Kyoto University
** Solar-Terrestrial Environment Laboratory, Nagoya University

Synopsis

Recent observational studies have revealed an important role of downward propagation of planetary
waves from the stratosphere for the occurrence of anomalous weather. In this study, the meridional profile of
zonal-mean zonal winds which is preferable for the downward propagation of planetary waves is examined
using JRA-25/JCDAS dataset and 1-month ensemble forecast dataset provided by the Japan Meteorological
Agency. It is found that the meridional profile is classified into three groups by the strength of westerly shear
in the upper stratosphere and zonal-mean zonal winds in the middle stratosphere. It is also revealed that the
existence of the reflection surface in the stratosphere is related to the downward propagation of planetary
waves for these three groups.

Keywords: planetary wave, stratosphere, reflection
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