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Arrows denote the peak day when T attains maximum.
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Fig. 2 10-hPa height field (m) on the peak day of 10hPa T at 80N for (a) 2001, (b) 1998, and (c) 1989. Contour interval is 200

m.
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Fig. 3 Time variation of zonal wave number 1 (WN1) E-P flux (X 10°kg/s®) at 300hPa averaged from 50N through 70N for
Case a (solid line), Case b (dash-dotted line), Case ¢ (broken line), and climatology (dotted lime). The heavy (light) shades

indicate +1(2) standard deviation.

(c) 1989.11.20

Fig. 4 300-hPa height field (m) on the peak day when Fz associated with WN1 component at 100hPa averaged from 50N
through 70N attains maximum for (a) 2001, (b) 1998, and (c) 1989. Contour interval is 100 m.
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Fig. 6 300-hPa height field of Z (a), Zg (b), and Z, (c) on the first day when WN1 Fz at 300hPa exceeds +2 standard

(a) 8day low—pass (b) 60day low—pass

deviation. Contour intervals are 100m for (a) and (b), 50m for (c).
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Fig. 8 Time variation of WN1 Fz (X 10° kg/s*) at 300hPa

averaged from 50N through 70N associated with Z (solid

line), Zg (dash-dotted line), Z, (broken lime), and

climatology (dotted line). The heavy (light) shades indicate

+1 (2) standard deviation. Arrow denotes the peak day

when WNI1 Fz with Z attains maximum.
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Relationship between Tropospheric Blocking and Stratospheric Sudden Warming
in Early Winter

Keisuke KAZAMOTO" and Hitoshi MUKOUGAWA

" Graduate School of Science, Kyoto University

Synopsis

The dynamical relationship between tropospheric blocking events and major stratospheric sudden warming
(SSW) events in early winter is examined using JRA-25/JCDAS data set. A series of hindcast experiments by
an atmospheric general circulation model is also utilized to elucidate the detailed mechanism of a SSW
occurring in December 2001. It is found that the following two factors are inevitable for the occurrence of
the SSW events. One is anomalous amplification of zonal wave number 1 (WN1) component compared with
its climatological value in advance. The other is an occurrence of blocking over the Euro-Atlantic sector. The
upward propagation of WN1 wave activity is enhanced by the interference between the WN1 component and
the blocking, which in turn causes the SSW event in early winter.

Keywords: blocking, stratospheric sudden warming, planetary wave
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