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Abstract : This paper aims to evaluate the performance of the IPCC AR4 ( Intergovernmental Panel on
Climate Change ,the Fourth Assessment Report) climate models in simulating the interdecadal variations
of the summer precipitation in East China and its two important influencing factors-the Pacific Decadal
Oscillation( PDO) and the North Atlantic Oscillation (NAO). The results indicate that although most
models can not reproduce the interdecadal variations of the summer precipitation during the 20th centu-
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ry ,IAP_FGOALSL_0_G can simulate the abrupt change of the precipitation around the 1970s. Besides,
models BCCR_BCM2_0 and UKMO_HadGEMI1 can simulate the abrupt change of the precipitation in
North China around the 1970s. For PDO and NAO, most models can reproduce them as the principal

mode in North Pacific sea surface temperature field and in North Atlantic sea level pressure field, re-
spectively. However,only CNRM_CM3 and UKMO_HadGEMI can reproduce the interdecadal varia-
tions of PDO in the 20th century and its abrupt change around the 1970s. And model UKMO _Had-
GEMI1 can also reproduce the interdecadal variations of NAO and its increasing trend since the 1970s.

Key words ; summer precipitation in eastern China;IPCC AR4 ;interdecadal variation;the Pacific Dec-

adal Oscillation ;the North Atlantic Oscillation
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Table 1 The 22 climate models in IPCC AR4 and their originating groups

B A PR Bl

1 BCCR_BCM2_0 Bjerknes Centre for Climate Research( Norway )

2 CCCMA_CGCM3_1 Canadian Centre for Climate Modelling & Analysis

3 CCCMA_CGCM3_1_T63 As above

4 CNRM_CM3 Météo-France / Centre National de Recherches Météorologiques

5 CSIRO_MK3_0 CSIRO Atmospheric Research ( Australia)

6 CSIRO_MK3_5 As above

7 GFDL_CM2_0 US Dept. of Commerce / NOAA / Geophysical Fluid Dynamics Laboratory (USA)

8 GFDL_CM2_1 As above

9 GISS_AOM NASA / Goddard Institute for Space Studies( USA)

10 GISS_MODEL_E_H As above

11 GISS_MODEL_E_R As above

12 TAP_FGOALSL_0_G LASG/Institute of Atmospheric Physics( China)

13 INGV_ECHAM4 Max Planck Institute for Meteorology ( Germany )

14 INMCM3_0 Institute for Numerical Mathematics( Russia)

15 IPSL_CM4 Institut Pierre Simon Laplace( France)

16 MIROC3_ 2. MEDRES Center for Climate System Research ( The University of Tokyo ) , National Institute for Environ-
mental Studies,and Frontier Research Center for Global Change( Japan)

17 MIUB_ECHO_G Meteorological Institute of the University of Bonn, Meteorological Research Institute of KMA , and
Model and Data group( Germany/Korea)

18 MRI_CGCM2_3_2A Meteorological Research Institute( Japan )

19 NCAR_CCSM3_0 National Center for Atmospheric Research( USA)

20 NCAR_PCM1 Meteorological Research Institute( Japan)

21 UKMO_HadCM3 Hadley Centre for Climate Prediction and Research/Met Office( UK)

22 UKMO_HadGEM1 As above
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Fig.1 The climatology of summer precipitation( mm) in eastern China in 22 model simulations( The x-axis

denotes the model numbers,and the y-axis denotes the precipitation. Thick line indicates the observa-

tional value,and dashed lines indicate a departure of 15% from the observational value)
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Table 2 Total variance and its interdecadal contribution of summer precipitation in eastern China in observations and simulations,

and the correlation coefficients between the observations and the simulations

RS B2 R T2 AEARBRTT 25 DTk HHIEREL AEARBRAE R R B
U] 3240 0.31 — —
1 BCCR_BCM2_0 1570 0.15 -0.01 0.17
2 CCCMA_CGCM3_1 260 0.32 0.10 -0.05
3 CCCMA_CGCM3_1_T63 1226 0.32 -0.13 0.15
4 CNRM_CM3 831 0.21 -0.05 -0.52
7 GFDL_CM2_0 589 0.26 -0. 14 -0.32
9 GISS_AOM 200 0.26 -0.04 -0.00
10 GISS_MODEL_E_H 296 0.42 -0.13 -0.11
11 GISS_MODEL_E_R 175 0.34 0.09 0.12
12 IAP_FGOALSL_0_G 308 0.24 -0.02 0.20
21 UKMO_HadCM3 1135 0.22 -0.13 0
22 UKMO_HadGEMI 1529 0.36 0.16" 0.09

1) Fmilid 0. 1 5B B MR

F3 WMREXEDELEFTHKHETEZ EREIENHTERHE-ENEXREY
Table 3 Total variance and its interdecadal contribution of summer precipitation in North China in observations and simulations,and

the correlation coefficients between the observations and the simulations

B (S Uik AR T 2 BTk HHIE R AL AEARBRAEE R B
pURIL 9 000 0.31 — —
1 BCCR_BCM2_0 2249 0.31 -0.01 0.03
2 CCCMA_CGCM3_1 769 0.30 -0.01 -0.08
3 CCCMA_CGCM3_1_T63 4 846 0.33 -0.11 -0.35
4 CNRM_CM3 2614 0.20 0.01 -0.25
7 GFDL_CM2_0 1 643 0.22 0.11 0.09
9 GISS_AOM 457 0.25 0.12 0.24
10 GISS_MODEL_E_H 1211 0.23 -0.02 -0.01
11 GISS_MODEL_E_R 808 0.20 -0.03 -0.25
12 IAP_FGOALSL_0_G 1121 0.16 0.07 -0.03
21 UKMO_HadCM3 1182 0.29 -0.07 -0. 14
22 UKMO_HadGEMI 2530 0.33 0.14 0.33

x4 PVMREXEDTIRBESHRKHETE ERESENATERRR _ENEXREY
Table 4 Total variance and its interdecadal contribution of summer precipitation in the Yangtze River valley in observations and

simulations, and the correlation coefficients between the observations and the simulations

5 2R 5% AR 25 BTk A REL AEARBRA R R B
UL 14 876 0.27 — —
1 BCCR_BCM2_0 6 378 0.17 0.07 0.16
2 CCCMA_CGCM3_1 472 0.25 0.17Y 0.01
3 CCCMA_CGCM3_1_T63 3383 0.25 -0.01 0. 46
4 CNRM_CM3 2334 0.35 0.07 -0.06
7 GFDL_CM2_0 2418 0.21 -0.03 -0.15
9 GISS_AOM 1 631 0.26 -0.10 -0.13
10 GISS_MODEL_E_H 1279 0.35 -0.16 -0.24
11 GISS_MODEL_E_R 495 0.31 -0.06 -0. 14
12 IAP_FGOALSL_0_G 1 856 0.16 0.11 0.33
21 UKMO_HadCM3 5173 0.23 -0.07 -0.03
22 UKMO_HadGEMI 4 869 0.33 0.14 -0.12

1) Foilid 0. 1 {5 By L TR
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Table 5 Total variance and its interdecadal contribution of summer precipitation in South China in observations and simulations , and

the correlation coefficients between the observations and the simulations

(L5 NS J5 % SRR J5 22 TUk HHIE R SERPR R KL
UL 14 918 0.32 — —

1 BCCR_BCM2_0 2 744 0.15 0.02 0.07
2 CCCMA_CGCM3_1 324 0.26 0.14 -0.03
3 CCCMA_CGCM3_1_T63 1 641 0.33 -0.02 0.04
4 CNRM_CM3 1124 0.23 -0.11 -0.18
7 GFDL_CM2_0 907 0.24 -0.03 -0.03
9 GISS_AOM 232 0.22 0.06 0.00
10 GISS_MODEL_E_H 438 0.44 -0.01 -0.07
11 GISS_MODEL_E_R 283 0.38 0.06 -0.01
12 IAP_FGOALSL_0_G 512 0.24 -0.14 0.02
21 UKMO_HadCM3 1899 0.22 -0.16 0.05
22 UKMO_HadGEM1 7671 0.32 0.06 0.13
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Fig.2 Summer precipitation anomalies( mm) during (a)1951—1976 and (b)1977—1999 ( The shad-

ing indicates the positive values)
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Fig.3 The composite difference of summer precipitation between 1977—1999 and 1951—1976 in

TIAP_FGOALSL_0_G simulations ( units ; mm )
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