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Fig. 1 Time evolution of 5-day mean 300-hPa height
fields (contour interval: 120 m), anomalous fields (color
shade), and the wave activity density flux (arrows: the
reference arrow is 500 m?s?) defined by Takaya and
Nakamura (2001). (a) 9 Dec. (b) 12 Dec. (c) 15 Dec. 2007.
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Fig. 2 Definition of blocking region (enclosed by a red
carve). Contours show 5-day mean 300-hPa height field on
12 Dec. 2007.
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Fig. 3 Day 3 (black line), 5 (blue line), and 7 (red line)
spread (m) of forecasted blocking strength from 1 Dec.
through 20 Dec. 2007.
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Fig. 4 High sensitivity regions on 8 Dec. 2007 (day-0) for
the prediction of the day-4 blocking strength in the
blocking region. The total energy is shown by color shades.
Contour lines indicate 5-day mean 300-hPa height field on
8 Dec 2007.
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Fig. 5 5-day mean 300-hPa height anomaly averaged
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line indicates a path connecting each centers of the

anomaly.
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Fig. 6 Hovmoller diagram of the ensemble spread (color
shade) of predicted 300-hPa height field along the red
dashed line shown in Fig. 5 for the forecast starting from 8
Dec. 2007. The spread for each day has been normalized by
its maximum value over the Northern Hemisphere (20°

N-90 ° N).

longitudinal domain of the blocking region.
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Fig. 7 Asin Fig. 6, but for the 5-day mean 300-hPa height
anomaly (m) from 8 Dec. 2007 through 15 Dec. 2007.
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Fig. 8 Time evolution of the observed Low-term/
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blocking region from 8 Dec. 2007 through 13 Dec. 2007.

Orange line indicates the onset day of the blocking.
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Predictability of the Onset of Atmospheric Blocking Events Examined by One-week Ensemble
Forecast Dataset

Kazuto TAKEMURA* and Hitoshi MUKOUGAWA

* Graduate School of Science, Kyoto University

Synopsis

The variation of predictability of the large-scale atmospheric motions during the onset period of atmospheric

blocking event occurring over the Euro-Atlantic sector in December 2007 is examined using JRA25/JCDAS data set

and one-week ensemble forecast data set provided by the Japan Meteorological Agency. First, it is found that the

predictability before the onset of the blocking event is comparatively limited. Second, a simple sensitivity analysis

and the time evolution of the spread indicate that low-frequency variations significantly affect the predictability of the

occurrence of the blocking event in comparison with high-frequency variations. Finally, the predicted vorticity flux

divergence by the low-frequency variation, rather than the high-frequency variation, is found to significantly correlate

with the predicted blocking strength.

Keywords: blocking, predictability, ensemble forecast
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