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Abstract The present study investigates ENSO impact on the variability of wintertime synoptic-scale air temperature over China
based on daily averaged air temperature data collected at 753 stations and compiled by the National Meteorological Information
Center, the NOAA reconstructed monthly sea surface temperature and the NCEP/NCAR reanalysis data from 1960 to 2017. The
results show that ENSO is significantly positively correlated with wintertime synoptic-scale air temperature variability in a large area
of eastern China. The fluctuation of temperature and synoptic-scale air temperature variability are usually stronger than normal
during El Nifio winters. In contrast, the synoptic-scale air temperature variability is weakened during La Nifa winters. Further
research finds that during El Nifio winters, the meridional temperature gradient in the middle and high latitudes of Eurasia
strengthens, leading to enhanced local atmospheric baroclinicity according to the thermal wind relationship and thus further
increasing storm activities in the Siberian region and synoptic-scale variation of atmospheric circulation in East Asia region.
Correspondingly, the synoptic-scale air temperature variability enhances in most areas of China. Roughly opposite mechanisms apply
during La Nifia winters.
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Fig. 1

Daily variation of synoptic-scale air temperature in 1986
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Fig. 2 Daily variations of synoptic-scale air temperature in the winters of 1966(a) and 2008(b)
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Composite anomalies of 500 hPa geopotential height filtered variance (shadings, unit: dagpm?; the black dots indicate

values exceeding the 95% confidence level t-test) and geopotential height (contours, dashed line indicates negative high, solid line

indicates positive high, unit: gpm) for (a) El Nifio years and (b) La Nifia years
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Fig. 12

(a) Eurasia (60°—110°E) zonal average temperature anomalies regressed on the winter Nino3.4 index (unit: °C;

the black dots indicate values exceeding the 90% confidence level t-test); (b) 500 hPa horizontal temperature anomalies

regressed on the winter Nino3.4 index (unit: °C; the black dots indicate values exceeding the 90% confidence level s-test)
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