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Abstract Using multi-scale analysis, several indicators of cold air activities during the East Asian summer monsoon
(EASM) are compared, and the results show that potential vorticity (PV) is the optimal indicator in tracing cold air
activities during EASM. The further study shows that it is best that the low-frequency oscillations of PV (20 - 80
day and 40 - 80 day oscillations) represent cold air activities. Then, the source and role of cold air during EASM are
studied by use of the indicator, and the process and mechanism of interactions between EASM system and extratrop-

ical and mid-upper level systems during the Meiyu period are analyzed in detail. The conclusions are as follows: the
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two high PV pools are the main sources. One exists in the extratropical low stratosphere and tropopause, and the

other exists in the low troposphere over the east of the Asian continent. To the intrusion paths, different rainy sea-

sons show different features: during the pre-flood season in South China, the cold air intrudes twice respectively

from the northeast at mid-lower levels and the high PV pool of the tropopause; during the Meiyu period, the cold air

origins mainly from the high PV pool in the extratropical low stratosphere and tropopause during the onset of

Meiyu, and from the high PV pool in the low troposphere over the Sea of Okhotsk during the mid-late period of

Meiyu; during the rainy season in North China the cold air origins chiefly from the upper troposphere. Inclined isen-

tropic surfaces are the areas where vertical vorticity grows quickly most easily, and the paths along which the upper

cold air intrudes. Each rainy season over eastern China in summer is likely the reflection of the intraseasonal oscilla-

tions of the interactions between the EASM system and extratropics, especially the low-frequency part playing a

more important role. Finally, the sources and characteristics are sketched.
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Fig. 1 Evolutions of the standardized surface rainfall, potential vorticity (PV), pseudo-equivalent potential temperature (fs) and meridio-
nal wind (v) at 850 hPa (a, c, e) throughout a year and (b, d, {) in rainy seasons: (a, b) South China; (c, d) the middle and lower reaches
of the Yangtze River; (e, {) North China
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Fig. 2 Time-latitude cross sections of (a) rainfall and (b) PV (shaded), 6 (thick-dashed lines, units; K), v (thin-solid and short-dashed

lines, units: m/s) at 850 hPa averaged between 115°E and 120°E from pentad 19 to pentad 54
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Table 2 Statistics of significant correlations between the indicators and rainfall and independence representing rainfall during the

rainy seasons
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SC CJ NC WEC (N B FE A EL (No)
PV 2 2 3 7 0+2+2=4 3
PV * 3 3 3 9 1+1+2=4 5
PV, 0 0 0 0 0+1+0=1 —1
PV 1 2 1 4 0+0+0=0 4
PVys* 3 3 3 9 2+1+1=4 5
Ose 1 0 3 4 1+2+2=5 —1
Ose2s 1 2 3 6 1+2+4+2=5 1
Oce 0 0 0 0 0 0
Osez4 0 0 2 2 1+0+2=3 —1
Ose1s 0 2 3 5 1+2+1=4 1
v 0 0 3 3 1+2+2=5 —2
V28 2 0 3 5 1+2+2=5 0
V2 0 0 0 0 0+1+0=1 —1
V24 0 0 1 1 1+0+1=2 —1
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