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Abstract The “Barents Oscillation (BO)”, first designated by Paul Skeie (2000), is an anom-
alous recurring atmospheric circulation pattern of high relevance for the climate of the Nordic
Seas and Siberia, which is defined as the second Emperical Orthogonal Function (EOF) of
monthly winter sea level pressure (SLP) anomalies, where the leading EOF is the Arctic Oscil-
lation (AO). BO, however, did not attracted much interest. In recent two decades, variability of
BO tends to increase. In this study, we analyzed the spatio-temporal structures of Atmospheric
internal modes such as Arctic Oscillation (AO) and Barents Oscillation (BO) and examined
how these are related with Arctic warming in recent decade. We identified various aspects of
BO, not dealt in Skeie (2000), such as upper-level circulation and surface characteristics for
extended period including recent decade and examined link with other surface variables such
as sea-ice and sea surface temperature. From the results, it was shown that the BO showed
more regionally confined spatial pattern compared to AO and has intensified during recent
decade. The regional dipolelar structure centered at Barents sea and Siberia was revealed in
both sea-level pressure and 500 hPa geopotential height. Also, BO showed a stronger link (cor-
relation) with sea-ice and sea surface temperature especially over Barents-Kara seas suggest-
ing it is playing an important role for recent Arctic amplification. BO also showed high
correlation with Ural Blocking Index (UBI), which measures seasonal activity of Ural block-
ing. Since Ural blocking is known as a major component of Eurasian winter monsoon and can
be linked to extreme weathers, we suggest deeper understanding of BO can provide a missing
link between recent Arctic amplification and increase in extreme weathers in midlatitude in
recent decades.
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(b) monthly total heat flux trend
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Fig. 1. (a) Linear trend of Arctic surface temperature (averaged over the area within the arctic circle of 60°N) (red line) and
linear trend of decreasing total Arctic sea-ice fraction for each month (blue column) in 1989~2012. (b) Linear trend of total
surface heat flux (averaged over the area within the arctic circle of 60°N) In 1989~2012.
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Fig. 2. (a) Spatial distribution of surface air temerature trend (per decade) and (b)sea Ice concentration trend (per decade) of
October, November, December, January in 1989~2012.
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Fig. 5. a) The EOF 1 (left) and EOF2 (right) of northern hemisphere mean sea level pressure in 1948~2013. They explain
34.0% and 11.0% of total variance, respectively. b) Time series of principal component (PC) of EOF1 (left) and EOF2 (right).
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21T}, Figures 6c,
AT (=+%9)2
o] Fojd|]7} 5&

affeb mj ARt X9 0] FLE B AF 2=
po] e W vz AEE)e w=dast
il = sjjol] o]2& 99 AL<E, a8 oldlA 7
2} B|7kA] SgEE AF2ES HHe] A ¢
Atk 7P SAAA A vz e A-EE A
F2E9 AS, 55 npelz o] o] 2% Azt
A EE S FEE FE, AWEels 2 &
Sotrlol ool mlg- 2 &9 2% UAE HoFETh
o], Fig. 6colA AHE 5 53 JHE 2=
Axke] iRl = fFEpalol thFel 5o 2= Hxt
7 VEhRl sEAIRE, bl = s Kol HlsjAl= of
AL & g Ak wEbA, ol sokrloke}t AluE

of

37 4kels] gl7] #1249 235 (2014)

of A& 7IEe R AvE o vl Z5o] FopA

of A& E2wg A7 o AR v o
T S GBI} mAEO 2 Fig. 6e, 6f= 500 hPa

A e 27k mES B Aot B3 2%
o A% FAURos Sgw Wee BEHe Hole

ol visf vz 2158 g B8 vz s F
Hog Fe] WAL, AHlEol B RAES FAHOE &
o] HAxE Yehl 9 55 A5 wfg o wd
< Btk 59, vz dE AR g A4S U]
gFel W gl fEpAol A9 S FHoE 3 AT
719ke] @& frEpalol Ao XAl
S7HAA Algler aL7gke] g Foprlol x|
guks Eeldoed ¢ vk Aol 2 4#A S
durro g B 35 FH¢Fd 448 7=
(Thompson and Wallace, 2000) —zoj ®tasj ulal= =l



AR - el - dats - e 137

[CONTOUR FROM -5 TO 1 BY .5 [CONTOUR FROM -1.5 TO 1 BY .5

-3-25-2-15-1-050 05 1 15 2 25 3

[CONTOUR FROM -400 TO 800 BY 200 [CONTOUR FROM -600 TO 1400 BY 200

Fig. 6. The SIC anomalies (contour) and SST anomalies (shading) regressed on the PCs (a) EOF1 and b) EOF2 of Fig. 5) in
1948~2013. The SHFX anomalies (contours) and SAT anomalies (shading) regressed on the PCs (c) EOF1 and d) EOF2 of Fig.
5). GPH500 (contour) regressed upon the PCs (e) EOF1 and f) EOF2 of Fig. 5). Positive and negative contours are red and
blue, respectively. The zero contour is green. Contour spacing is 0.5 K for SST, 300 W/m” for SHFX and 200mb for GPH500.
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Fig. 7. (a) The normalized PC of EOF 1 (black line), the
normalized time series of the Ural Blocking Index (blue line)
and the normalized time series of the Siberian High Index
(red line) for the winter months (December, January,
February) for 1989~2013. (b) same with (a) except for EOF2
(black line).
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Table 1. Correlation coefficient between the PC time series
of EOF1, 2 and the Ural blocking index and the Siberian
High Index.
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