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Abstract; Although the global mean surface temperature continues to rise, significant cooling trends at
the interannual-decadal scale often occur over Eurasia in winter. Based on the NCEP ( National Centers
for Environmental Prediction) reanalysis data, it is suggested that the main atmospheric circulations
affecting the cooling in the mid latitude of Eurasia in winter are the combination of North Atlantic
Oscillation (NAO) and Ural blocking (UB) circulations. Among them, the NAO circulation can be used

I #s B #3:2022-10-10; 1&1T H #5:2022-12-06
EL£WM A : ILAEI LB H (2021SDON10)
BEEEEN MRUA, &, HA, TR, B2 FR K8 % RS BRVIEDTIE, cynl866@ 163.com,



] IR STEAR + 28 28U VY 37 45 5 155 437 0K L L 2 B0 X BT A o 22 4> ) B3 ] 52 )

13

as a background circulation to influence the contribution of UB process to Eurasian cold anomaly at the
interannual scale. Statistical analysis shows that the frequency of UB occurring simultaneously with a
positive-phase ( negative-phase) NAO (NAO'/NAO™) explains 52% (13%) of its average frequency in
winter, which indicates that the NAO™ circulation favors the downstream blocking occurrence.
Nevertheless, the UB events related to a NAO™ can cause a stronger Eurasian cold anomaly on average,
which is about twice as strong as that of the UB events related to a NAO™, and the position of Asian cold
anomaly is shifted by approximately 5° north and 13.5° east. It is also found that the UB event causes a
significant cooling in Eurasia under the background of moderate NAO" circulation, and the cold anomaly
generated by UB process in the mid latitude of Eurasia is relatively weak under the background of strong
NAO" circulation, which is related to the obvious warming generated by NAO™ circulation in the northern
Eurasia. Under the background of NAO™ circulation, there is an obvious cooling in the northern Eurasia
before the UB, and the occurrence of UB circulation can transport cold air southward to affect China. It
mainly reflects the effect of NAO™ circulation on Eurasian cold anomaly, so the stronger the NAO~
circulation, the stronger the cooling.
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Fig.1

Four leading EOF modes (a—d, color scale represents load vector) and corresponding principal components time series

(e—hj; red bars show positive values, blue bars show negative values, and black lines denote 9—year smoothing curves) of the
normalized detrended DJF-mean surface air temperature (SAT) anomaly over the Eurasia region (15°=75°N, 0°-150°E)
during 1950-2018, and regression fields of SAT (color scale, units; °C) and geopotential height at
500 hPa (Zsy, , contour, interval: 10 gpm) anomalies to the PCs (i-1)
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Table 1 Correlation coefficients of 4 leading EOF PCs of SAT
anomaly over the Eurasia region with the atmospheric (AO,
NAO, UB, EB, SCAND, and EAWR index) and oceanic
(AMO, TPO, and Nifio3.4 index) variability in winters

during 1950-2018
SRS 5 N ER AR A G R

PC1 pC2 PC3 PC4

AO -0.82"* -0.07 0.26" -0.09

NAO -0.70"* 0.06 0.21 0.22
UB 024" 0.55"* 0.25" 0.30" "

EB 0.04 0.20 0.12 -0.28"

SCAND 0.61** 034" 036"" 0.10
EAWR -0.34" " -0.29" 0.16 -0.58" "
AMO 0.04 -0.29" -0.20 0.49"*

IPO 0.02 -0.39"*  0.15 -0.12

Nifio3.4 0.02 -0.41"" 0.17 -0.06
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Fig.2 Normalized time series of detrended DJF-mean NAO index (a) and UB frequency (b, the black lines denote 9-year
smoothing) during 1950-2018, regressions fields (c¢/d) of SAT (color scale, units; °C) and Zs,, (contour, interval;

10 gpm) anomalies to the time series of negative NAO index and UB frequency, time series of NAO™ (e) and UB (f)

event numbers in winters during 1950-2018, composite maps of daily SAT (color scale, units: C) and Zy,, (contour,

interval; 10 gpm) anomalies from lag—10 to lag+10 days during the life cycle for NAO™ (g) and UB (h) events

(the shading areas in ¢—d and g—h indicate that the regression or composite results pass the t-test

or F-test at the 95% significance level, respectively, similarly below)
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