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Abstract By using the results of multi-decadal hindcast (1960 — 2005) of four atmosphere — ocean coupled mo-
dels, the decadal predict skill of temperature and precipitation over China is evaluated, and the predicted climate
change of 2005 - 2015 is also provided. Both the multi-decadal hindcast results and the simulations of 22 CMIP3/

IPCC AR4 22 models which have no initialization, are compared to observations. The results show that generally the

WREE 2010-05- 13 4], 2011 -12 - 10 R B

BB EFRAKEEILEWH 40875058, B R HE SILMATIT & R H 2012CB9I55200, VL5 i A2 4L H2E Rt s T 8% Bt By ami
H PAPD

EEEN BREFE, B, 1982 F A, fEfsed:, FENFESEEMIT. Email: wl_ chenchen@163. com

BiEE LEL, . #E, WEAETW, EEMNFESEFEI . Email: zhjiang@nuist. edu. cn



82

S T (N A

Climatic and Environmental Research

coupled models which have the assimilation of observational data into decadal prediction outperform the CMIP3/
IPCC AR4 general circulation models with no initialization. For temperature field, the decadal climate models still
have “cold bias”.

na-averaged cold bias reduces 1. 3 °C; With respect to the precipitation field there is still “wet bias” in most parts of

However, the bias is lower than the CMIP3 multi-model ensemble (MME), for example the Chi-

China, however, over the South China and the inland northwestern part of China the skill of the four decadal predic-
tion models is better than that of the CMIP3 MME. The China-averaged bias for precipitation in the decadal predic-
tion models is lower than CMIP3 MME by 20%. Both of the four decadal prediction models and the CMIP3 MME
can simulate warming signal in the late 20th century over China, especially in the northern part. The CMIP3 MME
can not reproduce the pattern of “wet South and dry North” in the eastern part of China in recent 20 years. In con-
trast, the four decadal prediction models show better agreement with observations in simulating the pattern of “wet
South” in China in recent 20 years, although they still can not reproduce the pattern of “dry North”. The prediction
results for 2005 - 2015 show that the temperature over China will continue to increase by 0. 3-0. 7 °C, and the mag-
nitudes of this increase are greater in northern part than in southern part, with the largest change locates in the Ti-
betan Plateau and the northwestern part of China, and the trends of precipitation are not significant. There is a
slight increase in the Huanghe - Huaihe region, the northwestern part of China. and the Tibetan Plateau, while in

the southwestern part of China the precipitation will decrease. It should be pointed out that the uncertainty is quite
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Table 1 Characteristics of the four climate models used for decadal climate prediction

B S M AR KA KA PR R R R S% 30k
ECMWF  IFS/HOPE IFS T159/L62 HOPE 0.3°~1.4°/L29  Balmaseda et al. , 2008
IFM ECHAMS5/MPI-OM  ECHAMS5 T63/L31 MPI-OM 1.5°/140 Jungclaus et al. , 2006
UKMO HadGEM2-AO HadGAM2 N96/1.38 HadGOM2Z ~ 0.33°~1°/1.20  Collinset al. , 2008
MF ARPEGE/OPA ARPEGEA. 6 T63/L19 OPAS. 2 0.5°~2°/L31  Daget et al. , 2009

e BAEEIET http: //www. ecmwf. int/research/EU _ projects/ ENSEMBLES/data/index. html [2010 - 05-127,
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Fig. 1 Spatial patterns of annual-mean temperature field (°C) for
the period 1961 — 2000 over China: (a) Observation; (b) tempe-
rature bias of CMIP3-MME (modeled minus observed); (c) tem-
perature bias of ENSEMBLES-MME (modeled minus observed)
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Table 2 The biases and correlation coefficients between observed and simulated climatology field of temperature and precipitation

over China with different coupled general circulation models

23 [ ARG R B o ] DX AR A i 2

(L5 L /8 g /°C [£78
IFS/HOPE 0.96 0.88 1.81 73%
ECHAM5/MPI-OM 0.95 0. 68 0. 64 89%
HadGEM2-AO 0. 89 0. 90 —0. 94 100%
ARPEGE/OPA 0. 94 0. 68 —2.31 158%
ENSEMBLES-MME 0.95 0. 83 —0.20 105%
CMIP3-MME 0.95 0. 80 —1.56 125%
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Fig. 3 The spatial distribution of RMSEs of (a, b) temperature (°C) and (¢, d) precipitation (%) simulated with (a, ¢) CMIP3-MME

and (b, d) ENSEMBLES-MME
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Fig. 4  The spatial distribution of correlation coefficients of
temperature temporal series between observed and simulated
with (a) ENSEMBLES-MME and (b) CMIP3-MME., and (c)

the China-averaged temporal anomalous series
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Fig. 5 Decadal changes of annual precipitation (mean of 1980 -
2000 minus mean of 1960 - 1979, units: %) based on (a) obser-
vations, (b) CMIP3-MME, and (¢) ENSEMBLES-MME
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Fig. 6 The spatial distributions of the predicted changes of (a, b) temperature (°C) and (c, d) precipitation (%) simulated by (a, ¢)

CMIP3-MME and (b, d) ENSEMBLES-MME
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Table 3 Predicted changes of temperature and precipitation
over China during 2005 - 2015 (against the mean of 1971 -
2000)

it g /°C Rk
IFS/HOPE 0. 54 2.3%
ECHAMS5/MPI-OM 0. 34 0.8%
HadGEM2-AO 0. 44 3.0%
ARPEGE/OPA 0. 63 2.9%
ENSEMBLES-MME 0. 49 2.2%
CMIP3-MME 0. 66 0.8%
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