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Abstract Observations from several data centers together with a categorization method are used to evaluate the IPCC AR4 (Intergov-
ernmental Panel on Climate Change, the Fourth Assessment Report) climate models’ performance in simulating the interdecadal varia-
tions of summer precipitation and monsoon circulation in East Asia. Out of 19 models under examination, 9 can relatively well repro-
duce the 1979—1999 mean June— July— August (JJA) precipitation in East Asia, but only 3 (Category-1 models) can capture the in-
terdecadal variation of precipitation in East Asia. These 3 models are;: GFDL-CM2. 0, MIROCS. 2 (hires) and MIROC3. 2 (medres) ,
among which the GFDL-CM2. 0 gives the best performance. The reason for the poor performance of most models in simulating the East
Asian summer monsoon interdecadal variation lies in that the key dynamic and thermal-dynamic mechanisms behind the East Asian mon-
soon change are missed by the models, e. g. . the large-scale tropospheric cooling and drying over East Asia. In contrast, the Category-
1 models relatively well reproduce the variations in vertical velocity and water vapor over East Asia and thus show a better agreement
with observations in simulating the pattern of “wet South and dry North" in China in the past 20 years. It is assessed that a single mod-
el's performance in simulating a particular variable has great impacts on the ensemble results. More realistic outputs can be obtained
when the multi-model ensemble is carried out using a suite of well-performing models for a specific variable, rather than using all availa-
ble models. This indicates that although a multi-model ensemble is in general better than a single model, the best ensemble mean cannot
be achieved without looking into each member model's performance.

Key words Climate models, East Asian summer monsoon, Model evaluation
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Table 1 19 climate models compared in the present study
e BT AE g bl B 5K
1 CGCM3. 1(T47) Canadian Centre for Climate Modelling & Analysis, Canada
2 CGCM3. 1(T63) Canadian Centre for Climate Modelling & Analysis, Canada
3 CNRM-CM3 Meétéo-France/Centre National de Recherches Météorologiques, France
4 CSIRO CSIRO Atmospheric Research, Australia
5 GFDL-CMZ2. 0 US Dept. of Cor-nmerce/N()AA/Geophysical Fluid Dynamics
Laborauory, United States
6 GFDL-CM2. 1 Easbiz;i;ryof ;z?:iengi()/\/\/(Jeophyswal Fluid Dynamics
7 GISS-EH NASA/Goddard Institute for Space Studies, United States
8 GISS-ER NASA/Goddard Institute for Space Studies, United States
9 FGOALS-gl.0 LASG/Institute of Atmospheric Physics, China
10 INM-CMs3. 0 Institute for Numerical Mathematics, Russia
11  IPSL-CM4 Institut Pierre Simon Laplace, France
Center for Climate System Research (The University of Tokyo) ,
12 erllj)()CS' 2 (mes National Institute fo:Environmenlal (Sludies, and Filonlier "
’ Research Center for Global Change (JAMSTEC), Japan
Center for Climate System Research (The University of Tokyo) ,
13 MIROCS. 2(hires) National Institute for Environmental Studies, and Frontier
Research Center for Global Change (JAMSTEC), Japan
14 ECHAMS5/MPI-OM  Max Planck Institute for Meteorology, Germany
15  MRI-CGCM2. 3. 2 Meteorological Research Institute, Japan
16  CCSM3 National Center for Atmospheric Research, United States
17 PCM National Center for Atmospheric Research, United States
18  UKMO-HadCM3 Hadley Centre for Climate Prediction and Research/Met Office, United Kingdom
19  UKMO_hadgeml Hadley Centre for Climate Prediction and Research/Met Office, United Kingdom
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Table 2 Correlation coefficients between the models and observations
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SP- B K 19 AH O S 1A ik K A o 7K 25 A ) A O fi e

1 CGCM3. 1(T47) 0.51 0.39 —0.52 32
2 CGCM3. 1(T63) 0.59 0. 49 0.31 32
3 CNRM-CM3 0. 84 0.85 —0.45 22k
4 CSIRO 0.75 0.76 —0.10 22k
5 GFDL-CM2. 0 0.83 0.83 0.46 1%
6 GFDL-CM2. 1 0.82 0. 80 —0.22 22
7 GISS-EH 0.33 0.36 —0.50 32
8 GISS-ER 0. 40 0. 44 —0. 60 32k
9 FGOALS-gl.0 0.24 0.28 —0.50 32K
10 INM-CM3. 0 0.76 0.70 0.15 22k
11 IPSL-CM4 0.68 0.68 —0.42 32
12 MIROCS. 2 Chires) 0. 80 0. 82 0. 38 1%
13 MIROCS. 2(medres) 0.81 0.76 0.23 12
14 ECHAM5 0.71 0. 60 —0.43 32
15 MRI-CGCM2. 3. 2 0. 60 0.61 0.43 3%
16 CCSM3 0.57 0.48 —0.09 32K
17 PCM 0.28 0.11 0.46 32
18 UKMO-HadCM3 0.89 0.84 —0.76 22k
19 UKMO_hadgem1 0. 80 0.73 —0.16 22
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Fig. 1 1979—1999 June-July-August (JJA) mean precipitation based on (a) GPCP, (b) CMAP,

(¢) 19-model ensemble mean, (d) Category-1 model ensemble mean, (e) Category-2

model ensemble mean and () Category-3 model ensemble mean

(Shaded areas in c.d, e and f indicate the model ensemble mean and contours

are the difference between model ensemble mean and GPCP; unit:mm/d)
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Fig. 2 Difference (Unit:mm/d) of JJA mean precipitation between 1979 —1999 and 1958 — 1978

based on (a) observations from 740 stations in China, (b) 19-model, (c¢) Category-1

model, (d) Categroy-2 model and (e) Category-3 model ensemble mean
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