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Fig.1 Climatological (1949—2005) annual mean SST and its bias in tropical Indian Ocean
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Fig.2 Annual mean SST, SST bias and implicit SST bias based on the first year simulation of experiments.
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Fig.3 Annual mean implicit SST biases due to radiation flux biases and

associated surface wind stress biases in EXP_ATM
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Fig.4 Contributions of different terms to heat budget of ocean upper mixed layer in EXP_OCN
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Analysis of Biases of the Simulated Tropical Indian
Ocean SST in CESM1

HU Yun'?, SONG Zhen-ya'"*, SONG Ya-juan'"*
(1. The First Institute of Oceanography, SOA . Qingdao 266061, China
2. Laboratory for Regional Oceanography and Numerical Modeling , Qingdao National Laboratory for Marine Science
and Technology . Qingdao 266063, China)

Abstract: Bias in simulated tropical sea surface temperature (SST) is one of common problems in coupled
ocean-atmosphere models, and the reason for it is still not clear. In order to identify the causes of the SST
bias in Community Earth System Model version 1 (CESM1), three numerical experiments based on atmos-
phere-land model, ocean-sea ice model and ocean-atmosphere coupled model are designed. Then implicit
SST biases in atmosphere-land and ocean-sea ice model are utilized to analyze the source of SST biases in
the tropical Indian Ocean. Results show that both the atmosphere-land model and ocean-sea ice model of
CESMI1 contain large errors and contribute to SST biases in different regions of the Indian Ocean. The bia-
ses related to ocean dynamics, vertical entrainment and advection in ocean-sea ice model, lead to cold SST
biases in the Bay of Bengal. While excessive release of latent heat in the atmosphere-land model is the ma-
jor source of cold SST biases in the Arabian Sea and western tropical Indian Ocean. In the central equatori-
al Indian Ocean, less latent heat release in the atmosphere-land model, weaker vertical entrainment and
meridional advection in the ocean-sea ice model cause the warm SST biases, while the less shortwave radia-
tion and stronger vertical entrainment is the main cause of cold SST biases in eastern tropical Indian Ocean.
Further analysis shows that the air-sea feedback can only influence the magnitude of SST biases but not the
fundamental source of SST biases.

Key words: tropical Indian Ocean SST bias; implicit SST bias; the ocean-atmosphere coupled model
CESM; atmosphere-land model; ocean-sea ice model
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