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Fig. 1 Time series of (a) the North polar
temperature at 10 hPa (red line) and tropical
(20°S-20°N) temperature at 50 hPa (black line), (b)
eddy heat flux at 100 hPa averaged over 45°N-75°N,
and (c) zonally averaged tropical (20°5-20°N)
pressure coordinate vertical velocity at 50 hPa.
Latitude—time sections of (d) zonal mean pressure
coordinate vertical velocity at 200 hPa. and (e)
anomalous specific humidity at 850 hPa. Anomalies
are defined as departure from climatology and winter
mean. Period of analysis is from 1 December 2008 to
February 28, 2009. Vertical lines indicate 15 January.
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Fig. 2 Anomalous 3-day mean mass stream function
of the residual circulation, calculated as the departure
from the January 11-13 mean value, for the following
periods: (a) 14-16, (b) 17-19, (c) 20-22, and (d)
23-25 January 2009. Unit is kg s and the contour
interval is 10° for levels higher than 100 hPa, and 10"
for lower levels. Negative values are shaded.
Direction of the circulation extending higher than 30
hPa from 100 hPa level is indicated by red and blue
arrows for upward and downward flows, respectively.
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Fig. 3 (a) Ensemble averages of the daily mean
geopotential height [m] at 10 hPa (top) and 500 hPa
(bottom) on day 0 for the no-SSW (left) and SSW
(right) ensembles. The difference between the two
ensemble means (AZ) is indicated by colored shading
in the right panels. (b) As in (a) but for day 14.
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Fig. 4 (a) Time series of 10 hPa air temperature at
80°N for each member of the SSW ensemble (red
lines) and each member of the no-SSW ensemble
(blue lines). (b) Differences in the latitude-time
section of Eliasson—Palm (E—P) fluxes at 70 hPa
between the SSW and no-SSW ensembles, weighted
by cosine of latitude. The vertical component of the
E—P flux is indicated by color shadings (10 kg 5], and
the meridional component by contours [10’ kg 5.
Arrows indicate the direction of horizontal wave
propagation. Zero contour lines are omitted. (c) As in
(b), but for pressure-coordinate vertical velocity (w) at
50 hPa [Pa s]. (d) As in (b), but for zonal-mean
temperature at 50 hPa [K], weighted by cosine of
latitude. (e) As in (b), but for zonal-mean precipitation
rate [kg m~ s Shading in panels (c), (d), and (e)
indicates that the difference is not statistically
significant at the 95% level.



AStream line and ATemperature diff.
a)day 1-3

10

Dd day 10 - 12

1007

200

P

500 =

| LA 3

30S 20S 10S EQ 10N 20N 30N
Latitudes

Fig. 5 Three-day-mean differences in zonal-mean
temperature (colored shading) and the direction
of the mean meridional circulation (streamlines)
between the SSW and no-SSW ensembles: (a) days

1-3, (b) days 4-6, (c) days 7-9, and (d) days 10-12.

Green triangles indicate the approximate center of
the precipitating zones identified in Figure 4e.
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Fig. 6 Height-longitude sections along 8.4°S of
differences in daily mean temperature (color
shading) and vertical velocity (contours) between
the SSW and no-SSW ensembles on (a) day 5 and
(b) day 9. Only upward velocity is displayed. The
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