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Abstract The energy dispersion feature of the Rossby wave in association with the summertime persistent anomaly
events of mid- and high-latitude Eurasia is investigated in terms of the westerly waveguide structure and a wave-ac-
tivity flux. In the upper troposphere, there is a weak waveguide with a complicated structure over the mid-high lati-
tude region, and it is basically consistent with the Rossby wave propagation in this region.

The characteristics of Rossby wave propagation. however, are significantly different in different periods of
summertime and between different persistent anomaly circulations, i. e. , E- and C-type circulations. (1) In the pre-
Meiyu period, for the E-type circulation, Rossby waves propagate from southern Europe to the Urals, acting to
maintain the positive height anomaly circulation over the Urals. The Rossby wave emanates again from the eastern
side of the Urals and propagetes to Lake Baikal and the Sea of Okhotsk region, which is responsible for the mainte-
nance of the corresponding height anomalies. For the C-type circulation, the Rossby wave is very active and the dis-
tribution of the corresponding height anomaly centers shows a geographical location of high — mid - high latitudes,
respectively, consistent with the Rossby wave propagation and waveguide structue, (2) In the Meryu period, the
impact of the Rossby wave propagation on the persistent anomaly circulations becomes even more important. The
Rossby wave propagation is consistent with a zonally elongated westerly waveguide, which is embeded between two
wave barriers, one over the polar side and the other over the mid-latitude side. Rossby wave propagation connects
three anomalous centers of action of E- and C-type circulations. Another forcing mechanism is also partly responsible
for the maintenance of C-type circulation. During this period, the Rossby wave propagates from the center of action
aroud the Urals to the mid-latitude region, then continues to propagate along the Asian jet stream. (3) In the post-
Meiyu period, due to the increased zonally elongated wave barrier regions over Eurasia, the Rossby wave propaga-
tion becomes weak. In the E-type circulation, the center of action aroud the Sea of Okhotsk extends to the North Pa-
cific, but the incoming Rossby wave only reaches the northwestern portion of this center of action. In the C-type cir-
culation, the center of action aroud the Urals corresponds to a relatively weak Rossby wave propagation.

Finally, the authors find that during different periods of summertime the EAP (or PJ) pattern in its different
phases accompanies the E- and C-type circulations. However, it is not find that Rossby waves propagate from the
mid-latitude region to the high-latitude region around the Sea of Okhotsk.

Key words Rossby wave, persistent anomaly, waveguide
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Table 1 The persistent anomaly cases over the mid-high lati-
tude Eurasia during the pre-Meiyu period, the Meiyu period,
and the post-Meiyu period (1959 - 2000)
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Table 2 Ratios of persistent anomaly events in years and days
for the pre-Meiyu period, the Meiyu period, and the post-
Meiyu period (1959 - 2000), respectively
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Fig. 4 Same as Fig. 2, but for the Meiyu period. The contour intervals for thick lines are 20 gpm for (a, b, d, e), 10 gpm for (¢, {). The

thin solid (dashed) lines represent 10 gpm (—10 gpm) in (b) and (e). The rest are the same as Fig. 2
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