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Fig. 1 Time evolution of EPz100 (unit; 10° kg s-2). Red lines indicate the analysis, black lines the prediction
of each ensemble member, and blue lines the corresponding ensemble mean. The date corresponding to day
0 (5 March 2007) is denoted by the vertical line in each panel, and the initial date of the forecast is shown
in the left-bottom corner of each panel.
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Fig. 2 Meridional distribution of zonal-mean zonal wind (contour, unit; m s™') and E-P flux (arrow, unit; kg
s2) on day 0 (5 March 2007). (a) The analysis (ERA-Interim). (b) The ensemble mean prediction starting
from day -10 (23 February 2007). Contour interval is 5 m s™!. Positive (negative) values are indicated by
reddish (bluish) colors. E-P flux vectors above 125 hPa are shown, and their magnitude is scaled by the
inverse of the pressure. Arrows at the right bottom indicate the scale of vertical and meridional components

of E-P flux at 1000 hPa.
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Fig. 3 Longitude-height cross section of the ensemble mean (contour; unit: m) and the regressed anomaly
(color shade; unit: m) of the predicted eddy geopotential height averaged over 60°N—70°N with respect to
EPz100 on day 0. The arrows indicate vertical and zonal components of the anomalous 3-D Plumb flux
above 300 hPa (unit: m? s-2) associated with the composited (ensemble mean plus regressed anomaly) eddy
height field. Contour interval is 100 m. Regions where the regressed anomaly has a statistical significance

at 95 % are shaded with different tones designated by the bottom color bar.

The 3-D Plumb flux is scaled

by the inverse of the pressure. Arrows at the right bottom indicate the scale of longitudinal and vertical

components of 3-D Plumb flux at 1000 hPa.
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Fig. 4 Horizontal distribution of the ensemble mean (contour; unit: m) and the regressed anomaly (color
shade; unit: m) of the predicted 5-hPa geopotential height with respect to EPz100 on day 0. Contour interval
is 100 m. Regions where the regressed anomaly has a statistical significance at 95 % are shaded with

different tones designated by the bottom color bar.
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Fig. 5 Time evolution of ensemble spread (m) for 5-hPa geopotential height field northward of 30°N for
each forecast (black lines). The scale is shown by the left ordinate. The abscissa denotes the initial date of
each forecast. The red line corresponds to the forecast starting from day -10. The blue line indicates initial
growth rate of spread plotted on the initial date of each forecast, which is assessed by the ratio of the spread
at 1-day forecast to the initial spread. Its scale is shown by the right ordinate.
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Fig. 6 The 1% EOFs of ensemble spread of the predicted 5-hPa geopotential height field northward of 30°N
(unit: m) on each prediction date for the forecast starting from day -10. Contour interval is 100 m. The
corresponding PC is shown at the top right of each panel.
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