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Abstract The spatial-temporal characteristics of the interdecadal change (IC) of East Asian winter monsoon
(EAWM), represented by sea level pressure (SLP), and surface air temperature (SAT) in winter during the period
of 1961 = 2000 and their relationship are studied based on NCEP/NCAR reanalysis data and using some statistic
methods, such as running mean, correlation analysis and empirical orthogonal function - singular value decomposi-
tion (EOF - SVD) compositive analysis. The basic clue of EOF - SVD compositive analysis is (1) decomposing SLP
and SAT in winter by EOF respectively to gain their principal spatial structure, i.e., the first eigenvectors, and
temporal change trends, denoted by the corresponding time coefficients (TC), as well as the relationship of their
spatial-temporal changes; (2) using SVD of SLP and SAT in winter to investigate their spatial remote correlations if
the close relation is found in step 1. Results suggest that using the EOF of SLP to investigate the variety of EAWM
is reasonable and superior to EAWM index defined by regional mean, because it can attain the spatial structure of
SLP, which simultaneously includes the information of the intensity and southward extending of EAWM. According
to the EOF results, it is found that on interannual scale, EAWM exhibits an overall weakening trend in the past 40

years. By means of EOF - SVD compositive analysis on interdecadal scale, the results show that the first eigenvector
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of interdecadal component (FEIC) of SLLP in winter displays a spatial structure with "negative in north and positive

in south" over East Asia and positive anomalies over the sea. A turning from negative to positive happens to the TC

of the first eigenvector in the late 1970s, reflecting the interdecadal weakening of intensity and southward extending

of EAWM. The FEIC of SAT in winter exhibits a spatial distribution with distinctive warming over middle-high lati-

tude land and little change over low latitude land and sea. A turning from negative to positive for the TC also occurs

in the early 1980s, suggesting an interdecadal decreasing trend of sea — land thermal difference (SLTD) in middle-

high latitudes and an interdecadal increasing trend of SLLTD in low latitudes. The spatial-temporal changes of the a-

bove two meteorological elements are in accordance, indicating the close correlation between the interdecadal spatial-

temporal changes of EAWM and SAT in winter. The results of SVD indicate that the interdecadal corresponding re-

lationship between SLP and SAT in winter over land is more significant than that over sea, suggesting the IC of

EAWM may be associated with the regional response of the climate in East Asia to the heterogeneous spatial struc-

ture of global warming.
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Fig. 1 The first eigenvector of sea level pressure (SLLP) anomaly and the corresponding time coefficient series in winter during 1961 — 2000

(a) The first eigenvector, the shaded area denotes the values==0. 01; (b) time coefficients, the dashed line denotes linear trend
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Fig. 2 Anomalies of winter wind at 850 hPa in strong (a) and weak (b) East Asian winter monsoon (EAWM) years
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Table 1 The comparison of strong, normal and weak years determined by various indices of East Asian winter monsoon

FAy L I, I3 I FAy I I, I3 Ly
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Fig. 3 The first eigenvector of the anomaly field of the interdecadal components of SLP in winter and its corresponding time coefficients: (a)

The first eigenvector, the area with negative values is shaded; (b) time coefficients
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