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effects of four blocking systems (the Greenland blocking, GB; the Atlantic-Europe blocking, AEB; the Ural blocking,

UB; the North Pacific blocking, NPB) on surface air temperature (SAT) and extreme cold days on interannual and

synoptic scales. The results show that the statistical relationship between the blocking systems and SAT is very

complicated. The same blocking system can affect SAT anomalies in many areas. Meanwhile, the SAT in the same area is

generally affected by many blocking systems. By separating a single blocking from multiple blockings (double blockings,

three blockings and four blockings), it is further demonstrated that the influence of UB on Eurasia SAT is the most

important. However, the blocking systems that have secondary impacts on SAT over Europe and Asia are different. AEB,
GB and NPB rank next for Europe while GB, NPB and AEB rank next for Asia in order of importance. The blocking
system that has the most important influence on the SAT over the North American is NPB, followed by GB and AEB, and

the effect of UB is the weakest. In addition, the coordinative effects of multiple blocking systems on SAT are

significantly nonlinear instead of a linear superposition.

Keywords Blocking systems, Surface air temperature, Extreme cold days, Coordinative effects
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Fig. 1 Climatological frequency of (a) instantaneous blocking and (b) blocking events in the Northern Hemisphere winter averaged over 1979—

2015. The blue boxes denote the blocking areas that are selected
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Fig. 2 Interannual variations of normalized blocking events frequency in the Northern Hemisphere winter: (a) the Greenland blocking (GB) events;
(b) the Atlantic-Europe blocking (AEB) events; (c) the Ural blocking (UB) events; (d) the North Pacific blocking (NPB) events. The dash lines

represent £0.5 standard deviations. The solid points indicate the years in which the absolute value of blocking events frequency in the winter exceeds

0.5 standard deviation
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Fig. 3 Composite surface temperature (T2m) anomalies (units: K) for (a, ¢, e, f) high- and (b, d, f, h) low-frequency years of blocking events: (a, b)

GB events; (c, d) AEB events; (e, f) UB events; (g, h) NPB events. The dots indicate areas where the T2m anomalies are above the 95% confidence

level
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Fig. 4 Same as in Fig. 3, but for the frequency of extreme cold days
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