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Fig. 1 Russian region defined in this study is enclosed
by a red rectangular.
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Fig. 2 Time series of areal-mean blocking strength [
obtained from JRA-25/JCDAS reanalysis data set.
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Fig. 3 Time-longitude cross section of the
observed blocking occurrence in the summer
(JJA) of 2010. The blocking regions are
colored red.
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Fig. 4 Observed 500-hPa geopotential height fields (m) at (a) 0OUTC 18 June, (b) 00UTC 25 June, (c) 00UTC 20
July, and (d) 0OUTC 25 July, 2010. Contours show low-frequency components of the geopotential height. Orange
and light blue shadings indicate anticyclonic and cyclonic high-frequency height anomaly with the magnitude lager
than 40 m, respectively. Longitudinal zones colored yellow are blocking regions, and red crosses show grid points
with local height maximum of the low-frequency components over the nearby 20° x 20° square.
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Fig. 5 Time variation of the predictability of the Euro-Russian blocking event estimated by a hindcast
experiment performed on MRI/JMA AGCM (TL95L40). Shading in (b) indicates Brier Score defined by Eq.

(4) over the Atlantic-Eurasian region (30°W-90°E) with a condition of N _ = 3. The time variation of N

is shown in (a).
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Fig. 6 Time-lagged regression of the predicted low-pass filtered 500-hPa geopotential height anomaly (m) using
all ensemble members of a 1-month forecast starting from 1200UTC 21 July, 2010. The top panels show
predicted ensemble-mean fields (m) at (a) 1200UTC 23 July and (b) 1200UTC 24 July. The bottom panels
represent the regressed anomaly (contours) at (c) 1200UTC 23 July and (d) 1200UTC 24 July with respect to the
predicted blocking strength at 1200UTC 25 July. Color shades indicate a statistical significance of the regressed

anomaly.
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Mechanism and Predictability of Persistent Blocking over Euro-Russian Region
in Summer Season 2010
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Synopsis

We investigate the mechanism and predictability of a strong persistent Euro-Russian blocking in summer
(JJA) of 2010 using a reanalysis dataset and two kinds of forecast datasets. It is found that when the blocking
resides over the Atlantic from mid-June to late-June, synoptic eddies contribute to maintain the blocking. On the
other hand, low-frequency disturbances play an important role in the blocking maintenance from late-July to
mid-August when the blocking is located over western Russia. The analysis on the forecast datasets indicates
that the predictability of the blocking in late-July when the blocking shifts its location from western Europe to
Russia is much reduced in comparison with the other periods. This might be related to the short time-scale of the
triggering process of the blocking shift by a Rossby wave packet emanating from the adjacent upstream cyclonic
anomaly over ltaly.

Keywords: blocking, upstream cyclonic anomaly, predictability
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