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Abstract The observed sea surface temperature, sea level pressure and multi-model simulations of the Coupled Model
Inter-comparison Project 5 (CMIP5) are explored to analyze the temporal and spatial variation of the Aleutian Low (AL)
index in the North Pacific. Furthermore, the decadal cycle variability is evaluated and the long-term trend is estimated
based on simulations of the CMIP5. Results show that the CMIP5 multi-model simulations can well reproduce the
climatology and variability of the AL circulation. Specifically, the simulated AL is sensitive to simulated sea surface
temperature in the East Pacific. However, the comparison of the CMIP5 multi-model ensemble results and observations
indicates that the intensity of the standard deviation of the ensemble mean is stronger than that of the observation, while

the model ability for standard deviation simulation is worse than that for mean climate state simulation. Also, 16 out of
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the 22 CMIP5 models can reproduce the decadal oscillation cycle of the AL. In the Historical experiment, there is a large

disagreement over the long-term trend of AL among the model results. It is suggested that the AL strengthens and extends

northward under two typical Representation Concentration Pathway scenarios (i.e. RCP4.5 and RCP8.5), particularly

under the RCP8.5 scenario. More significant annual and inter-decadal variations are found under the RCP8.5 scenario. It

is also noted that the ensemble mean and most of the models can forecast the AL intensity and its northward extension.

However, the reason for the eastward extension of AL is still controversial.

Keywords CMIPS5, Aleutian low, Climate characteristics, Global warming
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Table 1 Description of the 22 coupled climate models participating in the CMIP5

b A AR WA IR R PR
1  ACCESS1.0 A V. CSIRO-BOM (Commonwealth Scientific and Industrial Research Organisation 360X 300 192 X 145
and Bureau of Meteorology)

2 ACCESS1.3 HKH) I CSIRO-BOM 360X 300 192X 145
3 BCC-CSML.1 BT L 360300 128 X 64
4 CanESM2 JInE= K Centre for Climate Modelling and Analysis 256%192 128X 64
5 CCSM4 NCAR 384X320 288X192
6 CESMI1(BGC) NCAR 384X320 288X192
7 CESMI1(CAMS5) NCAR 384X320 288X192
8 CMCC-CMS NCAR 182X149 192X96
9 CNRM-CMS5 J:[E Centre National de Recherches Meteorologiques 362X292 256X 128
10 FIO-ESM HH AR ) 3 I RIT S B 384320 128 X 64
11  GFDL-CM3 2% GFDL (Geophysical Fluid Dynamics Laboratory) 360X200 144 X90
12 GFDL-ESM2G %[5 GFDL 360X210 144X90
13 GFDL-ESM2M  3[5 GFDL 360X200 144X90
14 HadGEM2-AO ¢ [ Hadley Center for Climate Prediction and Research, Met Office 360X216 192X 145
15 HadGEM2-ES ¢ [¥ Hadley Center for Climate Prediction and Research, Met Office 360X216 192X 145
16 INM-CM4 %57 Institute for Numerical Mathematics 360X 340 180X 120
17 IPSL-CMSA-LR  j%:[® IPSL (Institute Pierre-Simon Laplace) 182X 149 96X96
18 IPSL-CM5SA-MR y%:[® IPSL 182X149 144X 143
19 IPSL-CMS5B-LR  j%:[® IPSL 182X149 96X96
20 MPI-ESM-LR f# % Max Planck Institute for Meteorology (MPI) 256220 192X96
21  NorESMI-M k3 Norwegian Climate Centre 384320 144X 96
22 NorESMI-ME 1k ja Norwegian Climate Centre 384320 144X 96
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Fig. 1 Climatological mean of sea level pressure (hPa) in winter from the CMIP5 model simulations and their ensemble mean and the observation (the Hadley

reanalysis data) (dotted areas indicate the character contour)
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Fig.2 Taylor diagram of the simulated climatological sea level pressure over the Aleutian Island region in winter compared to the observation (REF indicates

the reference value of 1. The radial distance from the model code point to the origin is the standardized deviation ratio of the model outputs relative to the

observation. The spatial correlation coefficient between the model output and the observation is shown by the cosine of the azimuthal 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. 5 The standard deviations of sea level pressure from the CMIPS simulations and their ensemble mean
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