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Southern Oscillation predictions with multimodel ensemble forecast methods and proposed a new method that provides

robust forecast skill with smaller computational cost. Specifically, this new method allows for superensemble prediction

(SUP) with unequal weighting and higher skill to be used in perturbation sensitive areas and for the bias-removed

ensemble mean with equal weighting to be used in other regions. By using the monthly mean data of pre-industrial control

simulations of 15 models in Phase 5 of the Coupled Model Intercomparison Project experiments, we compared this new

method with the existing multimodel ensemble forecast methods preliminarily under the ideal forecast experiments of

tropical Pacific sea surface temperatures (SSTs) in various forecast periods. The results show that in the forecast period of

1-20 years, the proposed method has high forecast skill similar to that when using the SUP with SSTs in the entire tropical

Pacific. The new method greatly reduces the computational cost, and the computation time is only one-fourth of that in the

SUP. Therefore, the new multimodel ensemble forecast methods are efficient and have more accurate forecast skill, which

further demonstrates that the tropical Pacific SST forecasts are extremely sensitive to model errors in the sensitive region.

Thus, the new method has a good performance in prediction skill.

Keywords Target observation in sensitive areas, Tropical Pacific SST, Multimodel ensemble forecast
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Table 2 Brief description of the 15 CMIP5 models used in this study

P EHUARIR R ATR B R PTE FEK
BCC BCC-CSM1.1 Beijing Climate Center, China Meteorological Administration (China)
GCESS BNU-ESM College of Global Change and Earth System Science, Beijing Normal University (China)
CNRM-CERFACS CNRM-CM5 Centre National de Recherches Météorologiques / Centre Européen de Recherche et Formation Avancée en
CalculScientifique (France)
CCCma CanESM2 Canadian Centre for Climate Modeling and Analysis (Canada)
NCAR CCSM4 National Center for Atmospheric Research (America)
NSF-DOE-NCAR CESMI(FASTCHEM)  National Science Foundation, Department of Energy, National Center for Atmospheric Research (America)
LASG-CESS FGOALS-g2 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics,
Institute of Atmospheric Physics, Chinese Academy of Sciences; Center for Earth System Science, Tsinghua
University (China)
NOAA GFDL GFDL-ESM2G Geophysical Fluid Dynamics Laboratory (America)
NASA GISS GISS-E2-H National Aeronautics and Space Administration , Goddard Institute for Space Studies (America)
MOHC HadGEM2-ES Met Office Hadley Centre (contributed by Instituto Nacional de Pesquisas Espaciais) (England)
HadGEM2-AO
INM INM-CM4 Institute for Numerical Mathematics (Russia)
IPSL IPSL-CM5B-LR Institute Pierre-Simon Laplace (France)
MPI-M MPI-ESM-P Max Planck Institute for Meteorology (Germany)
MPI-ESM-LR
MRI MRI-CGCM3 Meteorological Research Institute (Japan)
NCC NorESM1-ME Norwegian Climate Centre (Norway)
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Fig. 2 The Anomaly Correlation Coefficient (ACC) (black line) and RMSE (blue line) of SST forecasts over the tropical Pacific Ocean from two multi-model
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