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Abstract

Based on the ECHAMS5 output results of the earth’s numerical simulation system by the Max Planck
Institute for Meteorology, we study the variability of the Arctic Oscillation (AO) in the three scena-
rios (RCP2.6, RCP4.5, RCP8.5) in the 21st century. The results show that both the positive intensity
in North Atlantic and the variance contribution in RCP4.5 are much larger than that in the other
scenarios. In RCP8.5, the negative center divides into two areas, which are in the eastern and the
western hemispheres separately. Meanwhile, we analyze the winter temperatures in Northwest
China and the winter Arctic Oscillation (AO) by using the empirical orthogonal function (EOF) de-
composition, power spectrum and Cross spectrum. The results show that: the Arctic Oscillation
Index has obvious decadal changes. Besides, winter temperatures and the Arctic Oscillation Index
have a consistent increase (decrease) trend.
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Table 1. Types of representative concentration pathways

7 1 BELRAE BRRFHE(MmILF(2)

4TE AR LEV L] FH A E
Name Shape of pathway Radiative forcing Equivalent concentration
N o 2100 415 8.5 W-m 2
RCP8.5 Fr4: -k Continue rising 8.5 W-m=2in 2100 1370 CO»-eq
RCP6 VAR F BT IS B 2100 4R JFREEE 6 Wom 2 860 COpeq
Stabilization without exceeding target level 6 W-m 2 at stabilization after 2100 2
WA B AR B E 2100 “FjERETE 4.5 W-m™ -
RCP45 Stabilization without exceeding target level 4.5 W-m™ at stabilization after 2100 =650 COzeq
422 ==
RCP3-PD SLTHIR LS RsE 2100 4£(#<3 W-m 2 Less than 3 W-m 2 in 2100 =490 CO,-eq

Peak & decline stabilization

©

Figure 1. Spatial pattern of the first EOF mode wintertime mean Slpa in RCP2.6 (a), RCP4.5 (b), and RCP8.5
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Figure 2. (a) The time series of AOI and the twice nine-point filter line in RCP2.6; (b), (c) the same as (a), but
in RCP4.5 and RCP8.5
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Figure 3. Wavelet power spectrum of AOI in RCP2.6 (a), RCP4.5 (b) and RCP8.5 (c), red lines are denoting
the influence region
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Figure 4. The time series of winter temperatures and the twice nine-point filter line
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Figure 5. The Sea level pressure field (a, b, c, d, e, f)
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