Preface

Future global climate change has been assessed in the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC-AR4) with higher confidence than in previous
reports by using state-of-the-art atmosphere—ocean coupled general circulation models (AOGCM),
which have been developed at institutions worldwide and made available under Coupled Model
Intercomparison Project phase 3 (CMIP3) as an activity of the World Climate Research Programme
(WCRP). The performance of AOGCMs in reproducing historical and present climate has been
improved, and the ensemble average of the multi-model results gives the best performance in many
aspects.

It has now been recognized that global warming is inevitable unless urgent countermeasures are
implemented, and the current emphasis is on the mitigation of the effects of global warming. For this
purpose, more precise and detailed information (both spatial and temporal) of future climate change is
needed. Such information can be obtained most effectively from atmospheric models with much higher
resolution than that of the AOGCMs used for long-term projection. Bottom boundary data (sea surface
temperature and sea ice distribution) for the present and future climate must be specified in such
"time-slice” simulations. In time-slice simulations, it is essential for the bottom boundary data to be
precise and credible with regard to not only mean climate but also temporal variability.

The mean CMIP3 multi-model result is considered the best choice for the boundary data; however,
the simple ensemble mean of multi-model data presents several problems. We developed a technique
that incorporates the effects of future climate change along with realistic interannual variability, which
is smoothed out by the multi-model mean, while correcting for the climatic biases of each model. This
report documents this technique. Processed results from the CMIP3 multi-model data are also
presented.

The technique was developed as part of the KAKUSHIN Program "Projection of the Change in
Future Weather Extremes Using Super-High-Resolution Atmospheric Models™ of the Ministry of
Education, Culture, Sports, Science and Technology, Japan, with support from the research fund
"Integrated Research on Climate Change Scenarios to Increase Public Awareness and Contribute to the
Policy Process, Global Environment Research Fund, Ministry of the Environment (Theme 2:
Evaluation of CMIP3 multi-model performances for various phenomena)". We hope that the technique
described here will be utilized not only by the program for which it was developed but also in other
time-slice experiments to obtain precise and detailed information about future climate change in
various regions of the world, because its use will help reduce the uncertainty in the information that
stems from the use of inconsistent boundary data.
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Abstract

We estimated future distributions of sea surface temperature, sea ice concentration, and sea ice
thickness by using Coupled Model Intercomparison Project phase 3 (CMIP3) multi-model ensemble
data for the lower boundary conditions of atmospheric time-slice experiments. The estimation method
includes corrections for the present-day climate bias in the model relative to the observation data set
and future changes in the multi-model ensemble mean, while keeping the same interannual variability
as found in the observation data. These estimated sea surface temperature and sea ice data are useful
for simulating, using high-resolution atmospheric models, the most likely effects of future climate
change on small-scale atmospheric phenomena, under the assumptions that oceanic variability is
unchanged in the mean future climate and that atmosphere—ocean interaction is negligible.
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