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Abstract A diagnostic comparison of the East Asian subtropical jet (EASJ) and polar-front jet (EAPJ) in winter season is car-
ried out by using ERA 40 monthly mean and daily reanalysis dataset. The comparison is based on the large-scale characteristics
and the transient eddy activities. It is demonstrated that the EASJ and the EAPJ shown by the monthly mean data have no clear
geographical boundary at upper levels. The distribution of the numbers of jet core extracted from the daily data exhibits distinct
boundary mark at the latitude of the northern part of the Tibetan Plateau. There exist two areas with large numbers of jet
cores, corresponding to the EAS] and EAP]J regions, respectively. The analysis of the synoptic-scale transient eddy activities
(STEA) over the East Asian region shows a spatial match among STEA, EASJ, and EAPJ. The strong EAS] is accompanied
by the weak south branch of the STEA, while the weak EAP] is accompanied by the north branch with more active STEA, in-
dicating that the EAP]J is a jet existing with the STEA. Further analysis shows two anomalous modes of the winter EAPJ: One
is the anti-cyclonic/cyclonic anomalous circulation pattern, and the other is the weakened/strengthened local westerly wind.
The large-scale circulation anomalies related with the first mode are mainly concentrated in the European-Asian mid-high lati-
tudes. It is influenced by the anomalous circulation in both the mid-high latitudes and the upstream area. When the local west-
erly wind over the EAP] region is weakened/strengthened, the westerly jet from the east part of the EAS] to the western Pacif-
ic region shows an opposite variation. The atmospheric circulation anomaly shows the Eurasian (EU) pattern. The two major
modes of the winter EAPJ are also closely linked with the STEA anomaly over East Asia. The STEA anomalies in the north
branch of the STEA region propagate as wave train along the axis of the north branch of the STEA and cross the East Asian
coastal areas to the oceanic region. However, the ones near the south branch of the STEA region become trapped over the east-
ern part of East Asia and its coastal areas at 200 hPa.
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Fig. 1 The climatological DJF mean latitude-height cross-sections of wind speed (thin line and shaded area)
and relative vorticity (thick line). (a) 70°—100°E averaged and (b) along 115°E.

(The intervals of wind speed are 3 and 10 corresponding to the wind speed smaller than

30 m/s and larger than 30 m/s, respectively. The interval of relative vorticity is 1X107°/ s)
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Fig. 2 The climatological DJF mean jet-center numbers at 300 hPa
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two leading EOF modes of the wind field at 200 hPa in winter
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Fig.5 Composite differences of the zonal wind at 200 hPa (a,b;units; m/s) and
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(Statistically significant regions according to ¢ test at « = 0. 01 (0. 05) level are dark

(shallow) shaded. The dark dotted line and plus mark in (a) and (b) indicate climatological

westerly jet axis and jet center, respectively. a,c: the first mode, b,d: the second mode)
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Fig. 8 Regression maps of 200 hPa synoptic-scale meridional wind for the base point 1

(a—e; climatological mean; f—j: composite differences of the first mode. a, f;: =2 d; b, g: —1d; ¢, h. 0d;
d, i: 1d. e. j: 2 d. The contour in figures is the regression value. Magnitude larger than 95% significance
is colored. Marks “4” and “—” show the centers of the wave trains in the left panels. Two thick lines

indicate the axis of the south and north branches of the STEA over East Asia, respectively)
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