Is Recent Eurasian Winter Cooling Caused by Arctic Sea Ice Loss?
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4. SAT trend associated with SIC

6. Coupled model experiments

1. Introduction
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leading CCA eigen vectors of (c) OND SIC and (d) DJF SAT high, and the influenced Siberian high causes cold advection

from Arctic.
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3. SAT trend in Observation

Eurasia SAT trend (K/decade) and ensemble mean is denoted closed circle.
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Figure 7. linear trend of ensemble mean from 1979 to 2013 (left), from 1979 to 1998 (center), Figure 8. same as figure 7. only for WACE ensemble mean
Figurel. Observed (blue) DJF- and (red) JJA-mean SAT and their linear trends in (a) North Hemispheric Before 1998, the observed DIJF SAT trend is not related with OND SIC over BK seas. from 1998 to 2013 (right)

extratropics averaged over north of 20N, (b) Eurasia, (c) North America (boxed in d) in HadCRUT4. Dashed
lines are extended trend in the absence of a breakpoint and the black solid lines running parallel to x axis
are the 95% confidence interval of the estimated break point. The DJF-mean SAT trend (d) before and (e)

after 1998. The values that are statistically significant at 5 % level are dotted.

After 1998, the observed DJF SAT trend is highly explainable with OND SIC over BK seas.

- Arctic SIC and the Eurasian SAT have statistically related in a viewpoint of both linear 7 COnCI usi ons

DJF SAT in mid latitude started to decrease near after 2000s. Although trend and interannual variability.

the DJF SAT trend change appeared in 2006 in the northern extratropics,
the breakouts of the trend changes are statistically estimated in 1998
both in Eurasia and North America. At the same time, the autumn and
winter SIC over the BK seas started to sharply descend in 1998 (not
shown)

In observation, the recent Eurasian winter cooling trend is mainly associated with late autumn sea ice loss. However, It is not well
represented in polar restoring experiments in GFDL-CM?2.1. In the WACE cases, the enhancement of Ural blocking and the Siberian high
H Model Config uration seems the main causes. In further study, we will analyze the leading mechanisms for the blocking intensity and frequency to understand the

leading mechanism.

We used the GFDL CM2.1, the fully coupled climate model developed by the Geophysical Fluid
Dynamics Laboratory. The observed SST (ERSST v3.) over the north of 70° N is restored to the

pre-industrial simulation with 5 days timescale to give the only forcing of the sea ice loss in Acknowledgement
recent decades. 21 ensemble members are used. More details in Kug et al., (2015). This work was supported by National Institute of Environmental Research, Korea Ministry of Environment (as ‘Climate Change Correspondence Program’)

— This simultaneous change is just coincidence or a physically linked
mechanism?




