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Synopsis

Case studies are used to elucidate the relationship between stratospheric planetary
wave reflection and blocking formation in the troposphere. It is found that due to
modified stratospheric zonal mean flow associated with the occurrence of a stratospheric
sudden warming (SSW), stratospheric planetary waves occasionally propagate
downward over the American sector, inducing a ridge over the North Pacific as well as a
trough over eastern Canada in the upper troposphere. The ridge promotes the formation
of a Pacific blocking through interaction with synoptic transient eddies. This result
explains why Pacific blockings tends to form after SSW.
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Fig. 1 (a) Time series of zonal-mean zonal wind at 10 hPa averaged over 60—-70°N (unit: m s™). (b) Vertical component of E-P
flux averaged over 45-75°N at 100 hPa (unit: 10* kg s2). Shading indicates negative values. (c) Longitude-time section of daily
blocking strength (unit: m). (d) Height-longitude sections of three-day mean eddy geopotential height averaged over 60—70°N
(contours, unit: m), and wave activity flux for wave 1 to 3 components (Plumb, 1985) for 23 February, 28 March, and 5 March

2007. The magnitude of Plumb’s flux is scaled by the inverse of the square root of the pressure. Flux scales are indicated by

arrows near the right-hand top. Vertical lines in panels (a), (b), and (c) indicate the dates illustrated in (d). (e) Same as in (d),
except for polar stereographic 500-hPa geopotential heights in the NH (contours are every 100 m with thick lines indicating 5600

m) and their anomalies from the climatology (color shading).
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Fig. 2 Same as in Fig. 1, except for a blocking event in 2003. Panels (d) and (e) are for 28 February, 5 March, and 10 March
2003.
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Fig. 3 Same as in Fig. la, 1b, and lc, except for a
blocking event in 1995. (a) Zonal-mean zonal wind.
(b) Vertical component of E—-P flux at 100 hPa
averaged over 45—75°N. (c¢) Longitude—time section of
daily blocking strength (unit: m). Vertical lines

indicate the dates illustrated in Fig. 4.
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—7%, Fig. Id& Vv, BREEHMETHRET LI T =

XU EKIEEREETOT Y 2 — vy VERIE
NEFHRL T ZERNND. ZOT Va—vy
VEREE, 3oy R TxREE» S T RET
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Fig. 4 (a) Height-longitude sections of three-day mean zonally asymmetric component of geopotential height

(contours, unit: m) and Plumb’s wave activity flux of planetary waves averaged over 60-70°N for 15, 20, 25, and 30
November 1995, from top to bottom. (b) Same as in (a), except for 500-hPa geopotential heights (contours every
100 m) and their anomalies from the climatology (color shading). (c) Same as in (a), except for anomalous

geopotential height from the climatology.
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