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The Social Implementation Program on Climate Change Adaptation Technology (SI-CAT) develops reliable technologies for

near-term climate change projections that apply to reviewing and formulating climate change countermeasures by local governments

and assessing the effectiveness of the countermeasures against climate change impacts in Japan. This Earth Simulator project aims

at developing a near-term climate change projection database based on a 2-degree warming scenario as a part of d4PDF (database

for Policy Decision making for Future climate change), which has been developed under the SOUSEI program. In FY2017, we

completed all the simulations and started evaluation of the output data set using observation data set.
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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. (2017), the
Meteorological Research Institute's global atmospheric
model MRI-AGCM 3.2 (Mizuta et al. 2012) 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 CMIP5 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 warming experiment including the
natural fluctuation component of 6ASST x 98SST 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 NHRCM20 (Sasaki et al. 2011, Murata et al.
2013) 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 FY2017,
all the simulations were completed and evaluations of output

data set using observation data set were performed.
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Last fiscal year (FY2016) we compared the surface air
temperature of the Japanese archipelago with observational
data at the meteorological stations of Japan Meteorological
Agency (JMA) and created bias-corrected data set based on
the methodology used in the JMA Global Warming Projection
volume 8 (2013). In FY2017, we created a similar data set
for precipitation by applying a similar methodology to the
surface air temperature. The target was the precipitation data
set by the NHRCM?20. Here, 60 years x 50 members were
used for the past experiment, while 60 years x 90 members (6
ASST % 15 members) for the 4 °C warming experiment and
60 years x 54 members (6 ASST x 9 members) for the 2 °C
warming experiment are considered, respectively. To confirm
the reproducibility of NHRCM20, we use precipitation data
observed at 152 meteorological stations of JMA. The 20 km grid
point data of d4PDF was interpolated so as to correspond to the
observation point by using the inverse distance weighted method

like the data of the surface air temperature of last fiscal year.

Regarding the precipitation data at the meteorological
stations, it shows significant systematic biases at individual
locations, although their regional averages agree well with
those observations. For example, Fig. 1a shows the error from
observation data of the 99.9" percentile value of the daily
precipitation in August at each site. A negative bias of -50% in
Hokkaido district and a positive bias of + 50% or more in the

Honshu Island are remarkable. Therefore, in accordance with
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Fig. 1 Error with the observation of August daily precipitation amount 99.9 percentile value (%). (a) Before bias correction, (b) after correction.

the method of Piani et al. (2010) and the JMA Global Warming
Projection Vol. 8 (2013); (1) from daily precipitation more
than 5 mm to less than the 95" percentile value is regarded to
follow a linear relationship and bias correction is conducted by
applying the least square method, while (2) gamma distribution
is applied for more than 95th percentile value. In addition, in
this study, the upper 0.1% precipitation that greatly influences
the shape of the distribution on correction by site is not included
in the calculation of the correction coefficient. As a result of the
correction, bias was reduced to less than £ 10% at almost all

sites as shown in Fig. 1b.

As an example of this correction, Fig. 2 shows a comparison
between the observation by the meteorological station in August
Tokyo and corresponding data by model. When correction is
performed, it is desirable that the corrected data is on a y = x
line. The precipitation of Tokyo reproduced by the model is
overestimated as compared with the observation. By correcting,
it was almost fixed. The variation among members becomes
greater as precipitation becomes strong. For the bias correction
on the future experiments, the correction factor obtained based

on the relationship between the observation value and the past

experiment result was applied to the 2 °C and 4 °C warming

experiments.

The future change of August precipitation is shown in Fig. 3.
In the 4 °C warming experiment, the difference from the past
was more remarkable than in the case of 2 °C warming, but
the tendency to show an increase in the Hokkaido region and
the western part of the Kyushu Island and a decrease in most
areas of the Honshu Island is commonly seen. As for strong
precipitation such as the 99.9th percentile value, both the 2 °C
and 4 °C warming experiments tend to increase nationwide.
However, the rate of increase is not always greater in the 4 °C
warming experiment than in the 2 °C warming experiment. It

sometimes shows the opposite case depending on the location.
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Fig. 3 Future changes in daily precipitation in August. Differences (%) from the
past experiment in (a) 2 °C and (b) 4 °C warming experiments are shown,

respectively.
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Decision making for Future climate change (d4PDF), which
was produced using the Earth Simulator as "Strategic Project
with Special Support" of JAMSTEC under corporations
among the Program for Risk Information on Climate Change
(SOUSEI), the Social Implementation Program on Climate
Change Adaptation Technology (SI-CAT), Integrated Research
Program for Advancing Climate Models (TOUGOU) and
the Data Integration and Analysis System (DIAS), which all
were sponsored by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT), Japan.
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