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Abstract The performance of two multisphere coupled climate system models developed by the Beijing Climate Center
(BCC_CSM) to simulate the annual modes of tropical precipitation is evaluated and possible reasons for the resulting
simulation biases are discussed. The results indicate that both BCC_CSMI1.1 and BCC_CSM1.1(m) can reasonably
reproduce the major characteristics of the global annual mean precipitation and annual modes of tropical precipitation.
The solstice modes simulated by the two models exhibit equatorial antisymmetric structure, which corresponds to
observations. BCC_CSM can reasonably reproduce the relationship between the spring—fall asymmetric mode and
tropical sea surface temperature (SST). The biases in air temperature, atmospheric circulation, and tropical SST contribute
to the deficiency of the solstice modes. The simulation biases in the SST annual cycle contribute to the biases in the
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spring—fall asymmetric mode of tropical precipitation. The differences in horizontal resolution of atmospheric model and

land model affect the simulation of precipitation annual modes in BCC_CSM to some extent. The comparison shows that

the spatial variabilities of climatological monthly precipitation from January to December simulated by BCC_CSM1.1 (m)

are closer to the observations than those by BCC_CSMI.1 and the SST annual cycles in the tropical ocean are generally

more reasonable in BCC_CSM1.1 (m) owing to its finer horizontal resolution. However, obvious biases remain in
BCC_CSM1.1 (m). Therefore, further work is required to improve the performance of BCC_CSM.

Keywords Annual modes of precipitation, Climate system model, Monsoon, Resolution
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Fig. 1 Taylor diagram for monthly global precipitation pattern correlation coefficient, standardized deviations between BCC_CSM1.1, BCC_CSMI.1(m) and

observation (Climate Prediction Center(CPC) Merged Analysis of Precipitation, CMAP). The long dashed lines indicate the standardized deviation, and the

short dashed lines indicate the spatial correlation coefficient. The red and blue dots indicate results for BCC_CSM1.1 and BCC_CSM1.1(m), respectively. The
REF indicates observation (CMAP). The period for climatology is from 1980 to 1999 (the same below)

F1 ZALIKBKSITIFEMS CMAP = EHEX (PCC) RIAX CMAP M5 RIRE (RMSE)
Table 1 The pattern correlation coefficient (PCC) between the simulated monthly precipitation and CMAP and the root

mean square error (RMSE) relative to CMAP

- PCC/RMSE (mm/d)

T T\

- 11 2 A 3A 4 ) 5A 6 A 78 8 A 9/ 10 1 11 A 12 A
BCC_CSM1.1 091/140 0.90/1.49 0.89/1.45 0.87/1.54 0.85/1.64 0.88/1.60 0.89/1.57 0.90/1.45 0.90/1.40 0.90/1.39 0.89/1.44 0.92/1.31

BCC_CSM1.1(m)

0.89/1.52 0.88/1.61 0.87/1.55 0.86/1.58 0.85/1.65 0.86/1.73 0.871.72 0.88/1.60 0.90/1.42 0.90/1.33 0.91/1.35 0.91/1.36
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Fig. 8 Distribution of the correlation coefficient between the second principal component (PC2) and SST. (a) Observation, where the PC2 of precipitation
derives from CMAP monthly data, and the SST climatology derives from HadISST data; (b) BCC_CSM1.1; (¢) BCC_CSMI.1 (m)
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