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Interdecadal Variation of the Leading Modes of Summertime Precipitation
Anomalies over Eastern China and Its Association with Water Vapor
Transport over East Asia
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Abstract Interdecadal variation of the leading modes of summertime precipitation anomalies in the monsoon regions
of eastern China and its association with the spatio-temporal variations of summertime water vapor transport fluxes
over East Asia are analyzed by using the daily data of the ERA-40 reanalysis and precipitation data at 516 observa-
tional stations of China for 1958 — 2000 and the EOF analysis method. The analysis results show that there are two

leading modes in the spatio-temporal variations of summertime precipitation anomalies over the monsoon region of
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eastern China: The first leading mode exhibits not only a characteristic of obvious interannual variation with a quasi-
biennial oscillation, but also a feature of interdecadal variability, and its spatial distribution is of a meridional tripole
pattern. And the second leading mode exhibits a characteristic of obvious interdecadal variability, and its spatial dis-
tribution is of a meridional dipole pattern. This shows that these two leading modes have a significant interdecadal
variability. During the period of 1958 — 1977, the distribution of summertime precipitation anomalies in eastern Chi-
na exhibited a “~+—-+" meridional tripole pattern from the south to the north, and the distribution of precipitation
anomalies for 1978 - 1992 showed a “— +—" meridional tripole pattern in the region, which was opposite to that for
1958 - 1977, but during the period of 1993 — 1998, since the role of the second leading mode in summertime precipi-
tation anomalies in eastern China was intensified, the distribution of summertime precipitation in this region showed

”

a combination of “+—-+" meridional tripole pattern and “-+ —” meridional pattern, which caused the increase of
summertime precipitation in South China. Moreover, the analysis results also show that the interdecadal variation of
these two leading modes is closely associated with the spatio-temporal variations of summertime water vapor trans-
port fluxes over East Asia, which is associated not only with the interdecadal variation of the EAP pattern telecon-
nection-like wave-train distribution of summertime water vapor transport flux anomalies over East Asia and the
western North Pacific, but also with the interdecadal variation of the EU pattern teleconnection-like wave-train dis-

tribution of summertime waver vapor transport flux anomalies in the westerly zone over middle and high latitudes of

Eurasia.
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Fig. 1

(a) Spatial distribution and (b) corresponding time coefficient series of the first component of EOF analysis (EOF1) of summertime

precipitation in eastern China for 1958 = 2000 and (c) the analysis of wavelet spectrum of the time series. The solid and dashed lines in (a)

indicate positive and negative signals, respectively, and the EOF1 explains 15. 3% of the variance. The precipitation data is from the precipi-

tation dataset at 756 stations of China by China Meteorological Administration (CMA)
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Table 1 The interdecadal variation of the EOF1 of summer

rainfall in the monsoon region of eastern China
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Table 2 The interdecadal variation of the EOF2 of summer

rainfall in the monsoon region of eastern China
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Fig. 5 (a) Spatial distribution and (b) corresponding time coefficient series of the first component of EOF analysis (EOF1) of summertime

zonal water vapor transport fluxes over East Asia for 1958 - 2000 and (¢) the analysis of wavelet spectrum of the time series. The solid and

dashed lines in (a) indicate positive (eastward transport) and negative (westward transport) signals, respectively, and the EOF1 explains

43. 1% of the variance. The data of moisture, wind field, and p are from the ERA-40 reanalysis (e. g., Uppala et al., 2005)
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Fig. 6 As in Fig. 5 except for EOF2, the EOF2 explains 17. 7 % of the variance
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Fig. 7 As in Fig. 5 except for the EOF1 of summertime meridional water vapor transport fluxes, and EOF1 explains 23. 0 % of the variance
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