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Abstract The collaborative relationship among members of the East Asian winter monsoon (EAWM) system is
first examined through the multivariate EOF (MV-EOF). Univariate EOF is then used to define the intensity index
of each single system. Based on the above analyses, an integrated index of the East Asian winter monsoon

(EAWMID is defined. The new index exhibits distinct interannual variability and takes into account variations of Si-
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berian high, East Asian trough, and meridional shear of upper-tropospheric zonal wind. Results show that the

EAWMII can capture well the continuous weakening of the EAWM since the mid-1980s. It is also statistically sig-

nificantly correlated with variations of both atmospheric circulation fields and surface temperature during winter. In

addition, the EAWMII is closely related to the Arctic Oscillation (AO) index, the Nifio3. 4 sea surface temperature

index, and the North Pacific Oscillation (NPO) index. The impact of AO on the East Asian surface temperature pri-

marily occurs in the middle and high latitudes of Eurasia, Northeast China, and North Japan, etc. The influence of

NPO is mainly registered in South China, East China, North Korea, South Korea, and South Japan. It is very likely

that the AO affects the EAWM via the NPO.

Key words East Asian winter monsoon, atmospheric circulation, North Pacific Oscillation, Arctic Oscillation
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Table 1 The variance contributions of the leading EOF modes for five circulations systems and their intensity indices as well as the

correlation coefficients between the first two principal components and the indices of corresponding systems
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Fig. 2 Spatial patterns of (a, e) the second leading mode of (a) sea level pressure and (e) 300-hPa zonal wind over East Asia, and (b-d)
the first leading mode of (b) sea level pressure over the North Pacific, (¢) 850-hPa meridional wind and (d) 500-hPa geopotential height over
East Asia
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Fig. 4 Variations of the normalized Iy, I, I}, and Isfor 1948 - 2008 winters
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20 fit4d 50 4RUZE 60 AFAUH I 70 AR 80 APHIRL K 80 AFAUAH NI 2= 90 4R4UHT . & F= KU 2 i
AR, AT 5 60 AFAURE 70 440 55, A 20 8OARAC A B I 55 AR . R4 T2

*2 EAWMI 5RFRELFRIEHIEXRE
Table 2 Correlation coefficients between EAWMII and existing EAWM (East Asian winter monsoon) indices

R EZ PO FE LIS B, JRIR, X 5 EAWMII #2625k
Ix WIEEAB A (1965)  p™™(30°N~40°N, 100°E~120°E) — prom (30°N~40°N, 130°E~140°E) 0.57
Tcqy FRHZE (1994) ParoE™ Paigor) (10N~60°N) 0. 84
Isv THE (1996) (P — PR (20°N~50N) 0.82
Tww Wu and Wang (2002) C PTE— PEEE) 20°N~70N) 0.81
Iew Chan and Li (2004) prom (30°N~55°N, 100°E~120°E) — prom (30°N~55°N, 150°E~170°E) 0. 82
Iwne Wang et al. (2009 b) (P — P2EE) (40°N~70N) 0. 65
Iowz Gong et al. (2001) per (40°N~60°N, 70°E~120°E) 0.79
I Ji et al. (1997) v, 1000 hPa, (0°~30°N, 115°E~130°E) 0. 60
I Lu and Chan (1999) v, 1000 hPa, (7.5°N~20°N, 107. 5’E~120°E) 0.48
I e FNPMELE (1999) v, 1000 hPa, (15°N~30°N, 115°E~130°E) 0.58
In Chen et al. (2000) v, 10m, (10°N~25°N, 110°E ~130°E) + (25°N~40°N, 120°E~140°E) 0.73
Ik Hu et al. (2000) —wv, 10m, (15°N~40°N, 115°E~130°E) 0.71
Isix Yang et al. (2002) v, 850 hPa, (20°N~40°N, 100°E~140°E) 0.58
Iw ESHEMIREE (20000 w, v, 850 hPa, (25°N~50°N, 115°E~145"F) 0.43
I Jhun and Lee (2004) u, 300 hPa, (27.5°N~37. 5°N, 110°E~170°E)— (50°N~60°N, 80°E~140°E) 0. 90
Iy Li and Yang (2010) u, 200 hPa, {[(30°N~35°N, 90°E~160°E) — (50°N ~60°N, 70°E~170°E) ]+ 0.79
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