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Fig. 1 Spatial patterns of (a) EOF1 and (b) EOF2 for low-frequency 850-hPa temperature variation over the Far East.
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Fig. 2 Simultaneous regressed map of 250-hPa geopotential height anomaly with respect to (a) PC1 and (b) PC2. (c) The
regressed map of 10-hPa height anomaly with respect to PC2. Contour interval is 30 m. Regions with a statistical significance

over 99% are color shaded.
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Fig. 3 (a) The observed PDF in 2D phase space spanned by the two-leading EOFs. The x — and y — axes correspond to PC1
and PC2, respectively. (b) Inhomogeneity of the observed PDF compared with multivariate Gaussianity. Percentages of

random 10000 PDFs having smaller values than the observation are shown by contours. Regions larger (smaller) than 80
(20) % are shaded with warm (cool) color. The additional dotted contours are 95% and 5%. (c) Averaged phase-space velocity

vectors V (arrows) in the 2D phase space. Contours show the magnitude of the vector IVI. Regions where IVI> 0.16/day (<

0.08/day) are shaded by cool (warm) color. Regions corresponding to regimes A and B are shown by colored ellipsoids.
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Fig. 4 Horizontal distribution of 850-hPa temperature
anomaly for the representative points of (a) regime A : (PC1,
PC2)=(—1.0, —1.4), and (b) regime B: (PC1, PC2)=(1.0,
0.0).

Fig. 5 Trajectory passing through the point O: (PCL,
PC2)=(—1.0, —1.4) representing regime A. Small dots
indicate daily position. The red curve shows the trajectory
estimated by the averaged phase-space velocity in Fig. 3c,
while the green curve is obtained from centroids of the
observed sample data residing in the vicinity of the point O at
day 0.
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Fig. 6 Time evolution of the observed sample data residing in
the vicinity of the point O: (PC1, PC2)=(—1.0, —1.4) at day
0 in the 2D phase space. Blue dots indicate their centroids.
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Fig. 7 Composited anomaly of 250-hPa geopotential height anomaly (m) corresponding to green dots in Fig.5. Contour interval
is 30m, and regions with a statistical significance over 99% are color shaded. The arrows indicate wave-activity flux (m%s) of

Takaya and Nakamura (1997).
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Fig. 8 As in Fig. 7 except for the anomaly of OLR (black contour; W/m?) and 250-hPa stream-function (x10°m). Regions with
a statistical significance over 99% for OLR anomaly are color shaded.
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Characteristics of Atmospheric Circulation
Related to Wintertime Temperature Variation over the Far-East

Hitoshi MUKOUGAWA and Mio MABUCHI®
(1) Graduate School of Science, Kyoto University

Synopsis

Recurrent and persistent wintertime temperature anomaly pattern (regime) over the Far-East is
thoroughly investigated by constructing multivariate probability density functions (PDFs) in a
two-dimensional phase plane spanned by two leading empirical orthogonal functions (EOFs) of the Far-East
low-frequency temperature variation using ERA-40 reanalysis dataset from 1957/58 to 2001/02 winter. The
obtained regime is characterized by a low temperature anomaly over the Far-East, especially over western
Japan, and associated with an anticyclonic height anomaly over Eastern Siberia and a cyclonic anomaly over
the Far-East in the upper troposphere. The regime is formed through a superposition of a retrograding
blocking high from Alaska with a Rossby wave train emanating from the Bay of Bengal due to anomalous
convective activity over the South China Sea and another wave train from Europe.

Keywords: cold winter over the Far East, probability density function, regime
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