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We found an unintentional error in the calculation of 
monthly anomalies used in our original article. As the 
monthly anomalies were used for depicting probability den-
sity function projected onto EOF1 and EOF2 of JJA-aver-
aged anomalies (Fig. 9), we redraw the probability density 
function and the composite difference map between cold and 
hot summer regime (Fig. 10) defined by two peaks in Fig. 9 
in the previous paper.

After the replacement of newly defined monthly anoma-
lies to calculation for depicting the probability density 
function, the two peaks can still be recognized although the 
bimodality is not so distinct compared to those in Fig. 9 of 
the previous paper. Moreover, the feedback from Rossby 
waves with sub-monthly time scale in cold summer regime 
as shown in Fig. 10 in the previous paper can be obviously 
seen.

We concluded that the results with newly defined monthly 
anomaly dataset did not change our previous suggestion.

In our previous paper (hereafter, AK08), we found an 
unintentional error in the calculation of monthly anomalies 
used to plot the probability density function (PDF) in the 
original Fig. 9. The monthly anomalies were calculated in 
AK08 as the deviation from the JJA seasonal mean clima-
tology rather than the monthly climatology, as originally 
intended. Therefore, the anomalies used for Fig. 9 included 
the mean seasonal cycle component, although we intended 
to investigate the interannual variation. The summertime 

atmospheric circulation over East Asia changes from early 
summer to midsummer and is accompanied by the north-
ward advance of the Baiu front (Ninomiya and Murakami 
1987). Therefore, the distinct bimodality shown in Fig. 9 
of AK08 was dominated by the average seasonal migration 
from early summer (cold summer regime) to midsummer 
(hot summer regime).

To investigate the interannual variation in atmospheric 
circulation over the East Asian monsoon area as originally 
intended, we defined a renewed monthly anomaly field for 
each month as the difference from the ensemble averaged 
monthly climatology for 20 years. The observational and 
simulated data sets used here are the same as those used in 
AK08.

Figure 1a shows a PDF of the renewed monthly anomaly 
field of the PD experiment (PD_high in AK08) projected 
onto EOF1 and EOF2, which were obtained from JJA-aver-
aged anomalies and were the same as those used in the origi-
nal Fig. 9a. We recognized two regimes in the renewed PDF, 
although the bimodality was not as distinct as in Fig. 9a in 
AK08 and the center of both regimes approached the ori-
gin. The projected distribution in closer to the origin since 
monthly anomaly data projected more onto higher EOF 
modes. The two regimes were located in the positive and 
negative projection onto PC1. The two peaks in the PC phase 
space were also shown in the renewed PDF of the observa-
tion (Fig. 1c), although they were less obvious than those of 
the simulation because of the smaller sample size. However, 
the trace of bimodality can still be recognized in the renewed 
figure.

A PDF of the doubled  CO2 experiment  (2CO2) cor-
responding to Fig. 9b in AK08 is shown in Fig. 1b. Two 
regimes were recognized as those in the PD experiment; 
the residence frequency of the cold summer regime was 
increased, whereas that of the hot summer regime was 
decreased compared to the PD experiment (Fig. 1a). This 
suggests that a climate regime shift due to global warming 
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(Palmer 1999; Corti et al. 1999) existed in the simulated 
summertime East Asian circulation as shown in AK08.

Because the definitions of cold and hot summer 
regimes used to depict Fig. 10 in AK08 were based on 
the two regimes seen in Fig. 9, we redrew Fig. 10 using 
the renewed monthly anomaly field. We defined the mean 
flow and the transient part as the composites of the newly 
defined cold/hot summer regime from Fig. 1 and 11-day 
running averaged daily data, respectively, as in the origi-
nal paper. The difference between the composites of the 

cold/hot summer regime of the wave activity (Takaya and 
Nakamura 2001), meridional component of potential vor-
ticity flux, and potential vorticity at the 250 hPa level of 
observation is shown in Fig. 2a and (for the PD experi-
ment) Fig. 2b, which corresponds to Fig. 10 in AK08. 
The members used to make composites were only 8 (cold 
summer regime) and 9 (hot summer regime) for the obser-
vations. A diffluent tendency of mean flow in the cold sum-
mer regime was seen over eastern Siberia (100°E–120°E), 
and a remarkable convergence area of the transient PV 

Fig. 1  PDF constructed by a renewed monthly anomaly field over the 
summertime East Asian monsoon area for a the PD experiment, b the 
 2CO2 experiment, and c observation (ECMWF ERA40). The basis is 
PC1 and PC2 of the EOF analysis for the ensemble averaged anomaly 

field of geopotential height on the 500  hPa level. These figures are 
the counterparts of Fig. 9 in AK08. The contour intervals are 0.0025 
in all panels. Light shading denotes an exceedance of 0.01, whereas 
heavy shading denotes an exceedance of 0.0175
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flux (negative shading) was located in this area. The wave 
activity flux also converged over 100°E–120°E. The com-
posite difference for the PD experiment, consisting of 68 
months for the cold summer regime and 51 months for 
the hot summer regime, showed more significant feed-
back from the transient eddy to the mean flow than that 
shown for the observation. The eastward propagation of 
wave activity flux for the cold summer regime was empha-
sized, and convergence can be seen over eastern Siberia 
(120°E–140°E, 50°N–70°N) in correspondence with a 

convergence of the transient PV flux (Fig. 2b). These fea-
tures of the composite difference are the same as those in 
Fig. 10 in AK08.

The reexamination with a renewed monthly mean anom-
aly field showed that the feedback from Rossby waves with 
a submonthly timescale to a diffluent mean flow with a 
monthly to seasonal timescale still works. We again sug-
gest that the eddy feedback process illustrated in Fig. 11 in 
AK08 contributes to the bimodality of interannual variation 
in summertime East Asian circulation.

Fig. 2  The difference in wave activity flux (arrow) and meridi-
onal component of potential vorticity flux (shade, unit: 
 10−6 m2  s−2 kg−1 K) at the 250 hPa level between the cold and hot 

summer regimes a with observation and b with PD. The climatology 
of the ensemble averaged potential vorticity in JJA is also depicted by 
green solid lines (unit:  10−6 m2 s−1 kg−1 K)
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