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Abstract The western North Pacific subtropical high (WNPSH) in boreal summer has interan-
nual and interdecadal variability, which affects East Asian summer monsoon variability. In par-
ticular, it is well known that the intensity of WNPSH is reversely related to that of summer
monsoon in North East Asia in association with Pacific Japan (PJ)-like pattern. Many coupled
climate models weakly simulate this large-scale teleconnection pattern and also exhibit the
diverse variability of WNPSH. This study discusses the inter-model differences of WNPSH sim-
ulated by different climate models, which participate in the Coupled Model Intercomparison
Project phase 5 (CMIPS). In comparing with reanalysis observation, the 29 CMIP5 models
could be assorted into two difference groups in terms of interannual variability of WNPSH. This
study also discusses the dynamical or thermodynamics factors for the differences of two groups
of the CMIP5 climate models. As results, the regressed precipitation in well-simulating group
onto the Nino3.4 index (5°N-5°S, 170°W-120°W) is stronger than that in poorly-simulating
group. We suggest that this difference of two groups of the CMIP5 climate models would have
an effect on simulating the interannual variability of WNPSH.
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Fig. 1. Mean differences (JJA-DIJF) of precipitation (shading, Units: mm d "), sea level pressure (contour, Units: mb), 850-hPa
divergence (vector, Units: m s ') from (a) observation and (b) CMIP5 multi-model ensemble (MME).
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Fig. 2. Climatology of sea level pressure averaged over
120°E-150°E, 5°N-25°N for reanalysis observation (red line),
29 CMIP5 multi-model ensemble (blue line) and CMIP5
models (grey line). Unit is hPa.

Fig. 3. Maps of the standard deviation of JJA-mean 850-hPa geopotential height anomalies for (a) observation and (b) CMIP5

multi-model ensemble. Unit is gpm.

Atmosphere, Vol. 26, No. 4. (2016)
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Fig. 4. Spatial patterns (contour) of (a) EOF1 and (b) EOF2
for JJA-mean geopotential heights at 850-hPa over the region
20°S-40°N, 30°-180°E. Shading areas denote the correlation
coefticient between each EOF’s principal components and
precipitation anomalies with significance at 90% confidence
level.

Fig. 5. Same as Fig. 4 except for CMIP5 individual models. The last figures, (ad)s, denote CMIP5 ensemble mean for each of

two groups.
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Fig. 6. Taylor diagram for the empirical orthogonal function (EOF) pattern over the region 20°S-40°N, 30°-180°E from
observation and 29 individual CMIP5 models. Thick closed circles denote models of “Good group”, and thick closed triangles

denote models of “Poor group”.
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Fig. 7. Same as Fig. 5. except for “Good group” and “Poor group”. Dots represent correlations significant at 90% confidence.

See texts in detail.
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Fig. 8. The regressed precipitation onto Nino3.4 SST (5°S-5°N, 170°E-120°W) for (a) good group, (b) poor group and (c)
observation. Unit is mm d™.

Fig. 9. Nino3.4 SST-regression coefficients over the region 10°S-10°N, 120°E-150°W for (a) horizontal divergence and (b)
specific humidity at 850-hPa. Units are m s~ and g kg™', respectively.

Atmosphere, Vol. 26, No. 4. (2016)
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Table 1. Modeling groups, model names, and horizontal grids of CMIPS5.

CMIPS 7% &

Yol Vieh e BA e of

srel sy

Modeling Center (or Group) Model Name Horizontal Grids
| Natlo.ne'll Iflstltute of Meteorological Research/Korea Meteorological HadGEM2-AO 192x145
Administration
2 HadGEM2-CC 192x145
3 Met Office Hadley Centre HadGEM2-ES 192x145
4 HadCM3 192x145
5 National Center for Atmospheric Research CCSM4 128x64
6 Canadian Centre for Climate Modelling and Analysis CanESM2 128x64
7 CMCC-CESM 96x48
8 Centro Euro-Mediterraneo per I Cambiamenti Climatici CMCC-CM 480x240
9 CMCC-CMS 192x96
10 IPSL-CM5A-MR 144x143
——— Institut Pierre-Simon Laplace
11 IPSL-CMS5A-LR 144x143
12 ) ) NorESM1-ME 144x96
—— Norwegian Climate Centre
13 NorESM1-M 144x96
14 . bee-csm1-1 128x64
—— Beijing Climate Center
15 bee-csm1-1-m 320x160
16 ) ) ) GFDL-ESM2M 144x90
—— NOAA Geophysical Fluid Dynamics Laboratory
17 GFDL-ESM2G 144x90
18 GISS-E2-H 144x90
—— NASA Goddard Institute for Space Studies
19 GISS-E2-R 144x90
20 Community Earth System Model Contributors CESM1-CAMS5 288x192
Atmosphere and Ocean Research Institute, National Institute for Environmental
21 Studies, and Japan Agency for Marine-Earth Science and Technology MIROCS 256x128
22 Max Planck Institute for Meteorology MPI-ESM-LR 192x96
Commonwealth Scientific and Industrial Research Organization in collaboration
23 with Queensland Climate Change Centre of Excellence CSIRO-Mk3-6-0 256x128
CSIRO (Commonwealth Scientific and Industrial Research Organisation,
24 Australia), and BOM (Bureau of Meteorology, Australia) ACCESSI-0 192x145
25 Centre NaFlonal de Recherches Meteor.ologlques/Centre Europeen de Recherche CNRM-CMS5 288x192
et Formation Avancees en Calcul Scientifique
26 LASQG, Institute of Atmospheric Physics, Chinese Academy of Sciences FGOALS-s2 128x60
27 The First Institute of Oceanography, SOA, China FIO-ESM 128x64
28 Institute for Numerical Mathematics INM-CM4 180x120
29 Meteorological Research Institute MRI-CGCM3 320x160
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