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Abstract The motivation of this study is to understand the interannual variability of Eurasian thermal condition pri-
or to the summer monsoon season. By using the observation-based surface air temperature data, interannual variabil-
ity of Eurasian surface air temperature in springtime and related circulation features are investigated. The main anal-
ysis methods in this study include principal component analysis, linear regression and composite analysis. It is found
that year-to-year variations of springtime Eurasian surface air temperature exhibit as the north-south seesaw spatial
pattern on continental scale; Positive anomalies of surface air temperature at mid-high latitudes of Eurasia are ac-
companied by the negative anomalies over the subtropics of Eurasia, and vice versa. Such spatial pattern represents
the main feature of interannual variability in surface air temperature at mid-high latitudes of Eurasia. Further analy-
sis demonstrates that such variations bear significant positive correlations with the preceding wintertime North At-
lantic oscillation (NAQO), while there exists no relationship with the contemporary NAO. Much interesting is that
Eurasian surface air temperature has obvious persistence {from winter to early summer.

Studies of the relationship with the early summer climate in East Asia indicate that variability in springtime
Eurasian surface air temperature puts impacts on the early summer Meiyu rainfall through modulating the activities
of the Okhotsk high. When the mid-high latitudes of Eurasia are warmer, the Okhotsk high tends to be stronger and

the early summer Meiyu tends to be more active, and vice versa.
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Fig. 1  Standard deviation of the springtime-mean surface air
temperature (°C). Shading represents the topography with the

elevation exceeding 1500 m
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Fig. 2 (a) Time series (EOF-PC1) of expansion coefficient of
the leading EOF of springtime Eurasian surface air temperature
(upper panel) and the area-averaged (40°N - 70°N, 0°~ 140°E)
normalized surface air temperature (SAT) anomalies (lower
panel); (b) regression map for springtime SAT based on time
series shown in the upper panel of (a). Shading represents those

whose correlations exceed 95% significance level
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Fig. 3 Regression map for springtime 500 hPa geopotential

height based on EOF-PC1. Shading represents those whose cor-

relations exceed 95% significance level
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Fig. 4 North-south and vertical cross section of regression coef-
ficients zonally averaged from 0° to 140°E in spring based on the
EOF-PC1 for (a) temperature, (b) geopotential height, (c)
zonal wind. Thick solid line shows the climatological subtropical

jet. Shadings represent the 95% significance level
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Fig. 5 Similar to Fig. 4, but for east-west and vertical cross
section of regression coefficients meridionally averaged from 40

to 70°N
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Table 1 Correlation coefficients of EUSATI (Eurasia surface
air temperature index) and widely-utilized climate indices

(bold values: more than 95% significance level)

S EUSATI

Climate index DJF MAM
DJF NAOI 0. 608 0.37
MAM NAOI 0. 027 0. 067
JJAS AIMRI 0.0114 0.177
JJA MCI —0. 034 —0. 0046
DJF SOI —0. 136 0. 0597
MAM SOI 0.0187 0. 243
DJF EUSATI 1 0.28

DJF: Dec, Jan, Feb; MAM: Mar, Apr, May; JJAS: Jun, Jul,
Aug, Sep; JJA: Jun, Jul, Aug
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Fig. 6 ILagged regression map for prior winter 500 hPa geopo-

tential height based on EOF-PCI1. Shading represents those

whose correlations exceed 95% significant level
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latitudes of Eurasia (40°N - 70°N, 0°~ 140°E)
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Fig. 9 Lagged regression map for 500 hPa geopotential height
in the subsequent Jun based on EOF-PCI1. Shading represents

those whose correlations exceed 95% significance level
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