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Based on the experimental specification formulated in
FY2015, a large-scale ensemble near future climate projection
experiment was conducted using a 60 km resolution global
climate model and a 20 km resolution region climate model.
Specifically, in accordance with Mizuta et al. (2016[1]), the
Meteorological Research Institute's global atmospheric model
MRI-AGCM 3.2 (Mizuta et al. 2012[2]) with a horizontal
resolution of about 60 km was used to conduct a time slice
experiment for 60 years. The greenhouse gas concentrations of
2040 in the RCP 8.5 scenario were used. The spatial distribution
of projected values of future sea surface temperature changes
(ASST) derived from six selected global atmosphere-ocean
coupled models in the database of the CMIP 5 RCP 8.5 scenario
experiment were added with the natural fluctuation component
(linear trend removed) observed in the past 1951-2010. By
adding nine perturbations (3 SST) corresponding to the
observation error to the sea surface temperature, it is planned
to obtain the result of the 2°C temperature increase experiment
including the natural fluctuation component of 6ASST x 96SST
x 60 years = 3240 years in total. The data set of the global
model created in this manner was dynamically downscaled
using a regional climate model NHRCM (Sasaki et al. 2011[3],
Murata et al. 2013[4]) of the Meteorological Research Institute
of the Japan Meteorological Agency that covers the whole
country in Japan with a horizontal resolution of about 20 km.
During the FY2016, the total of the above experiments has been
completed by about 70-80%.
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We compared the ground temperature of the Japanese
archipelago with observational data at the meteorological
stations of Japan Meteorological Agency. In order to see
details about the future change of daily maximum temperature
per stations, frequency distribution, that is, a probability
distribution function (PDF) of daily maximum temperature was
calculated (Fig. 1). Here we show about Tokyo and Kumagaya
in August. Bias corrected values of the past experiment well
correspond to the distribution of Tokyo and Kumagaya in the
observation. For Tokyo, the shape of PDF does not change
much as compared with the past and the 2°C temperature
increase experiment (Fig. 1a). On the other hand, in the 4°C
temperature increase experiment, the shape of PDF change so
that the tail of PDF extends toward the extreme side of the high
temperature. Similarly, for Kumagaya, there is not much change
in the shape of PDF with past experiments and both the 2 °C
and 4 °C temperature increase experiments, and the average
temperature increases by 2 °C and 4 °C (Fig. 1b). An extremely
high temperature will be expected to appear in Tokyo than
Kumagaya in the future when the temperature is raised by 4 °C
as indicated by d4PDF. This may be related to the reduction of
the model's average precipitation in Tokyo. In addition, in the 2
°C and 4 °C temperature increase experiments compared with
the past experiment, the variation among the members of the
occurrence frequency distribution is large. This is due to the
difference in the SST distribution used in the experiment. (Unlike
the past experiment using observed SST, it is reflected that the

uncertainty of future SST projection value increases in the order
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of 2 °C and 4 °C temperature increase experiments.) The data in
the 2 °C temperature increase experiment used in this study are
fewer than the past and 4 °C temperature increase experiment.
As the number of members increases after completion of 2 °C
temperature increase experiment in FY2017, it is expected that
the characteristics of low frequency events in the 2 °C and 4 °C

increase experiment will become clearer.
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Fig. 1 The frequency distribution of daily maximum temperature in
August at the Tokyo (a) and Kumagaya (b) meteorological
stations. Observations (gray bar), bias corrected PDF of the
past (blue), 2 °C (green), and 4°C (red) temperature increase
experiments. Shading denotes the standard deviation among

ensemble members.
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