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Abstract : The cold surge is an important extreme weather in East Asia during winter,
and is largely affected by behavior of the Siberian high Arctic Oscillation, which
represents undulation of large-scale pressure pattern in the Arctic region. Recent
studies also revealed that the synoptic low pressure system developing in the eastern
boundary of the Asian continent is sensitive to sea surface temperature (SST) and plays
an important role in strengthening the cold advection over the Korean Peninsula during
cold surges. In this study, we analyzed the Arctic Oscillation affecting the large-scale
background of cold surge in East Asia, and the sea surface temperature in the coast of
East Asia is examined focusing on its role on synoptic low-inducing cold advection. For
the analysis, the days with the bottom 3% of the average daily temperature, measured at
five surface stations in Korean Peninsula during 49 years (1969/70-2017/18), were used
for the cold surge cases. During the negative phase of the Arctic Oscillation, a strong
trough is observed over East Asia, and the inflow of cold air from the polar region is
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strengthened, which lead to frequent cold surges. In addition, anomalously high SST in

the eastern coast of Asia increases sensible and latent heat release from the ocean,

therefore, it enlarges the likelihood of synoptic low-inducing extreme cold surges.
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Figure 1. Daily-mean temperature distribution during boreal winter (Dec-Feb) The red
and blue dots indicate the selected cold surge cases during positive and
negative AO, respectively.
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(a) [DJF corr] AO index & SLP (b) [DJF corr] AO index & 850-hPa Temp

Figure 2. Correlation coefficients between AO index and (a) mean sea level pressure
(SLP), (b) 850-hPa temperature. The black oblique pattern highlights the
statistically significant anomalies at the p <0.05 level, determined using a
two-tailed Students’ t-test.
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Figure 3. Composite maps of (a, b) mean sea level pressure (contour: hPa) and 850-hPa
temperature (shading: K), (¢, d) 500-hPa geopotential height (contour: m) and
300-hPa zonal wind (shading; m s-1), (e, f) 850-hPa wind (vector: m s-1) and
mean sea level pressure anomalies (shading; hPa).
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Figure 4. Probability density function of
daily-mean temperature during boreal
winter (Dec-Feb). Red and blue curves
are positive and negative AO samples,
respectively, and gray shading is the
total. Black line indicate median of the
total.
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Figure 5. Composite maps of sea surface
temperature anomalies for (a) the total
cold surges, (b) extreme cold surges,

and (c) their difference.
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Figure 6. Composites of surface (a, b) latent and (c, d) sensible heat fluxes (W m™) for
the total cold surges (left panels) and extreme cold surges (right panels).
Upward flux from the ocean to the atmosphere is presented as positive.
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Figure 7. Composite maps of 500-hPa geopotential height (line; m) and mean sea level

pressure anomalies (shading: hPa) for the total cold surges (left panel) and

extreme cold surges (right panel).
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