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Phase 5 of Coupled Model Intercomparison Project (CMIPS5) historical simulation experiments. Taylor figures and
various assessment indicators have been used to find the models which are better in simulating summer atmospheric
general circulation in EA. Results show that: 1) Global climate models are able to simulate the basic features of summer
average atmospheric general circulation over EA. Compared with CMIP3 models, the simulation ability of CMIP5
models have made a great improvement. Taking sea level pressure (SLP) for example, the simulated deviations are less
than 6 hPa over most arcas of EA. 2) Modeling abilities of general circulation for different levels are different. The
simulation of 500 hPa geopotential height is the best, followed by 100 hPa geopotential height and 850 hPa wind,
however, SLP is relatively poor. Compared with simulations of main circulation systems, the Indian hot low pressure and
eastward extending trough intensity index are well simulated. 3) According to the performance of 30 climate models, the
authors find five models which simulate the average atmospheric general circulation and the main circulation system
better. They are CESM1-CAMS, MPI-ESM-MR, MPI-ESM-LR, MPI-ESM-P, and CanESM2, 4) The performance of

multi-model ensemble is better than any single one, however, it is weaker than the best five models ensemble mean.
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Asia, Model evaluation, Climate model
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Table 1 Information of the 30 CMIPS models used in the present study
o AR WFFCHLAE KA H
1 ACCESS1-0 LA IE CSIRO (Commonwealth Scientific and Industrial Research 1.25° (4)%) X1.875° (&)%)
Organisation) and BOM (Bureau of Meteorology)
2 ACCESSI1-3 LA IE CSIRO (Commonwealth Scientific and Industrial Research 1.25° (4)%) X1.875° (&)%)
Organisation) and BOM (Bureau of Meteorology)
3 CanESM2 %K Centre for Climate Modelling and Analysis 2.7906° (£F)%) X2.8125° (&)%)
4 CESMI1-BGC NCAR 0.94246° (45E) X 1.25° (&fF)
5 CESMI-CAMS NCAR 0.94246° (£5E) X 1.25° (&)
6 CESMI1-FASTCHEM NCAR 0.94246° (£6E) X 1.25° (&)
7 CESMI1-WACCM NCAR 1.89474° (£5)%) X2.5° (4JF)
8 EC-EARTH EC-EARTH consortium 1.125° (&) X 1.125° (&)%)
9 FGOALS-g2 v RS B kS M ST T LASG 3.0° (L) X2.8125° (L)
10 FGOALS-s2 o [ Rl B KA ST T LASG 1.4116° (£h[F) X2.8125° (4))
11 GFDLCM3 3 [ Geophysical Fluid Dynamics Laboratory (GFDL) 2.0° (HifgE) X2.5° (48
12 GISS-E2-H NASA 2.00 (HiJE) X2.5° (LR
13 GISS-E2-R NASA 2.00 (HiJE) X2.5° (LR
14 GFDL-ESM2G 3 [ Geophysical Fluid Dynamics Laboratory (GFDL) ~2.0° (L) X2.5° (&)
15 GFDL-ESM2M 2 [# Geophysical Fluid Dynamics Laboratory (GFDL) ~2.0° (£ifF) X2.5° (&)
16 HadGEM2-CC i [H Hadley Centre for Climate Prediction and Research, Met Office 1.25° (Z5f%) X1.875° (&%)
17 HadGEM2-ES Y |H Hadley Centre for Climate Prediction and Research, Met Office 1.25° (Z6f%) X1.875° (&%)
18 HadGEM2-AO 4 |H Hadley Centre for Climate Prediction and Research, Met Office 1.25° (Z46/%) X1.875° (&%)
19 inmemé4 % 1 Institute for Numerical Mathematics 1.5 (£FJF) X2.00 (&fF)
20 IPSL-CM5A-MR 7% [H L’Institut Pierre-Simon Laplace (IPSL) 1.26761° (£5/%) X2.5° (&)%)
21 IPSL-CM5A-LR 2:1# L’Institut Pierre-Simon Laplace (IPSL) 1.89474° (£5/E) X3.75° (&)
22 IPSL-CM5B-LR 2:1# L’Institut Pierre-Simon Laplace (IPSL) 1.89474° (£5/%) X3.75° (&JE)
23 MIROC4h 17 Center for Climate System Research, National Institute for Environmental 0.5616° (&) X0.5625° (&)%)
Studies, and Frontier Research Center for Global Change (FRCGC)
24 MIROCS5 17 Center for Climate System Research, National Institute for Environmental 1.4004° (&%) X1.4063° (&)
Studies, and Frontier Research Center for Global Change (FRCGC)
25 MIROC-ESM H A Agency for Marine-Earth Science and Technology, Atmosphere and Ocean — 2.7893° (i) X2.8125° (%)
Research Institute, and National Institute for Environmental Studies
26 MIROC-ESM-CHEM H A Agency for Marine-Earth Science and Technology, Atmosphere and Ocean — 2.7893° (4i[§) X2.8125° (£J%)
Research Institute, and National Institute for Environmental Studies
27 MPI-ESM-P f# K Max Planck Institute for Meteorology (MPI) 1.8652° (4JE) X1.875° (&%)
28 MPI-ESM-MR f# K Max Planck Institute for Meteorology (MPI) 1.8652° (4f) X1.875° (&%)
29 MPI-ESM-LR f# K Max Planck Institute for Meteorology (MPI) 1.8652° (4f) X1.875° (&%)
30 MRI-CGCM3 H 7 Meteorological Research Institute 1.1213° (&) X1.125° (&)%)
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Table 2 Differences in average atmospheric circulation system indices between simulations of the 30 models and the NCEP

reanalysis during 1961-2005

B4 Hk Bl GREOD  ElmERE EEU/hPa EPEECEAMPa R e IR (B0 FA V. # He 55 /hPa
ACCESS1-0 — 48 -322 -288 -2584
ACCESSI-3 90 120 -0.1 -76 -57 -273
CanESM2 -62 -97 1 65 242 3099
CESMIBGC 204 515 357 338 -89 -1079
CESMICAMS5 70 120 187 16.1 -433 -3909
CESMIFASTCHEM 21 616 359 387 -71 —884
CESM1WACCM 151 311 394 178 -148 -1108
EC-EARTH — 296 243 — —
FGOALSG2 — 214 -147 — —
FGOALSS2 -9 -32 122 6 -314 -3332
GFDLCM3 -97 -132 -122 -144 ~565 —4438
GFDLESM2G — -20.8 -27 0 0
GFDLESM2M — 49 -19 -606 —4478
GISSE2H — -1522 -180.3 — —
GISSE2R — -185 -52 — —
HadGEM2AO — 64 -28.8 -157 -1251
HadGEM2CC — 293 528 -375 -3393
HadGEM2ES — -223 418 -295 -2650
inmemé — -164 245 -142 -2368
IPSLCM5AMR — -184 275 -140 -1992
IPSLCM5ALR — 458 522 -572 —4450
IPSLCM5BLR — -663 -80.3 — —
MIROC4h 348 553 11.1 -64 —848
MIROCS — 23 9.1 —558 —4419
MIROCESM -38 -73 6 9.1 — —
MIROCESMCHEM -38 -73 6 9.1 —442 -3951
MPIESMP — 56 -193 -521 -4329
MPIESMMR -82 — 93 -134 -533 —4337
MPIESMLR -108 -143 113 -13 -527 -4331
MRICGCM3 — -11.6 -334 -528 -4337
EZ S e — -7.1 -20.9 — —

T —ACRBA B % Rk
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Fig. 2 Ranking lines of models based on the circulation system indices (WSHpi, Ilpi, ILTpi, and SAHpi stands for the western Pacific subtropical high

intensity index, the Indian low intensity index, the Indian eastward trough intensity index, and the South Asia high intensity index, respectively; M indicates the

average model capability for the simulation of various circulation system indices)
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Fig. 3 Taylor diagram of the average summer circulation simulated by the models compared to the NCEP reanalysis (the reference point is for the NCEP data

and the numbers denote each model’s order number in Table 1)
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Table 3 Correlation coefficients between the model ranking
lines based on the evaluation results of the average summer

atmospheric circulation from Taylor diagram and S index
HET Taylor K751k BT Ss fibr

SLP  v850 u850 ZG500 SLP 850 u850 ZG500
v850 0.37* 0.39%
u850 0.45%  0.79* 0.43* 0.72%*
ZG500 0.18 035 0.3 023 0.56* 0.35

ZG100 0.12  0.42* 0.52* 043* 033 047 0.74* 0.69*

e * RO 0=0.05 WEVERL.
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