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Table 1 Observatory stations numbers of extreme cool summer events, days and abnormal days

of Northeast cold vortex and blocking high of Asian in early summer
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Fig.1 Correlation between June and the whole summer average temperature (a), June average temperature and

average temperature of July and August (b) in 1961-2008 of 150 observatory stations in Northeast China
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Fig.2 Distribution of extreme cool summer events and corresponding temperature anomalies
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Table 2 The date of extreme cool summer events in early summer
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Fig.3 The 500 hPa geopotential height anomalies and the corresponding wave activity fluxes
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anomaly zonal profiles for the Northeast China along the longitude of 125°E
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Distribution of Extreme Cool Events over Northeast China
in Early Summer and the Related Dynamical Processes
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Abstract: In this study, the spatial distribution and dynamic characteristics of extreme cool summer events in
Northeast China were investigated. It unveiled that: the temperature variation of early summer could be used
as a predictor to herald that of the whole summer in Northeast China. The extreme cool summer event was de-
fined in this paper and it was divided into three kinds. Apparently, with the increasing latitude in Northeast Chi-
na, the frequency of cool event increased too. Since 1990s, there only two cool events happened, but it could
sweep over the whole region of Northeast China. The influence scope of cool event was closely related with
the position and arrangement of cold vortex and blocking high. On climate mean state, the blocking high domi-
nated over north of Northeast Asian and cold vortex governed over south of Northeast Asian at 500 hPa level,
while the low-frequency Rossby wave disturbance, on the same phase, acted on the climate state, enhanced the
dipole of “+,-” wave train, which was the significant dynamic mechanism that affected the strength and scope
of unusually cool summer events. Additionally, owing to the effect of cold vortex and blocking high in the dis-
trict of Okhotsk further east, the first and second types cool events more easily occurred in Heilongjiang Prov-
ince, and part of Jilin Province. Blocking high in Baikal and Okhotsk area matched very well, in addition, cold
vortex further south and Rossby wave strongly disturbed, were all benefit for the third kind type cool event oc-

currence.

Key words: Northeast China; Northeast cold vortex; cold advection; Rossby wave



