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Abstract On the basis of the NCEP/NCAR reanalysis data and CMIP5 19 model results, this work examined the
performance of 19 CMIP5 models in the simulation of temporal variability and spatial pattern of the Arctic Oscillation (AO),
and estimated the future changes of AO under two typical Representative Concentration Pathway scenarios (i.e., RCP4.5 and
RCPS8.5). Results show that most of the models can capture the basic structure of the AO mode, while MPI-ESM-LR and
HadGEM2-AO can better simulate the overall AO mode than other models. However, some models overestimate the
anomalous distribution on the Pacific side. Regarding the time series and temporal variability, the first mode of principal
component (PC1) of the CMIP5 models basically can reproduce the weakening trend since 1950—1970, but the growing trend
after 1970 is not obvious in the simulations. Nevertheless, the zonal index (ZI) sequence can simulate the trend in the two
stages. On the whole, most of the PC1 and ZI sequences during 1950—2005 show a positive trend. More than half of the
CMIPS models can well simulate the high frequency cycles with 2—-3 a; however, the simulations of 20-aquasi-periodic
oscillation are poor. Among all the models, only CanESM2, CNRM-CMS, and GFDL-ESM2G can better simulate the ZI
cycle inversion. It is found that the ZI sequence shows a significant upward trend under the RCP4.5 and RCP8.5 scenarios,
and the interdecadal variation is obvious with three different stages, i.e., 2006—2039 and 2070—2001 correspond to two rising
phases, while 2040—2069 is the slow descending phase. A majority of the simulation results reveals a positive trend, and more

than 10 out of the 19 CMIP5 models have passed the test under both concentration scenarios.
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Table 1
participating in the CMIP5

Description of the 19 coupled climate models
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Fig.2  Taylor diagram of the CMIP5 simulated SLP EOF1 compared to the NCEP/NCAR reanalysis data (REF indicates the reference value of 1.0; the radial

distance from the model code point to the origin is the standardized deviation ratio of the model output relative to the observation. The spatial correlation

coefficient between the model output and observations is shown by the cosine of the azimuthally angle of model code point, and the root-mean-square error is

given by the distance from the model code point to REF)
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Fig. 6 (a) Time series of ZI under RCP4.5 and RCP8.5 scenarios and linear trend coefficients of ZI under (b) RCP4.5 scenario and (c) RCP8.5 scenario (black

bars indicate that the values are significant at the 0.05 level)
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Fig. 7 Linear trends [hPa (10 a) '] of annual DJF SLP changes under (a—c) RCP4.5 and (d—f) RCP8.5 scenarios in different stages relative to 1981-2005
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