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A Climate Projection Database for Decision Making
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Using the abundant computer resources of the new Earth Simulator, about 100 ensembles of 60-year simulations of the present
and 4-degree temperature increase scenario have been done with the AGCM-RCM system. This dataset is called d4PDF.

The large ensemble allows a statistical analysis of extreme events such as tropical depression or heavy rainfall events.
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After the release of the IPCC ARS, each country has started FUKUOKA
to make adaptation plans in response to climate change. A 0.4 !
common scenario of climate change is needed by policymakers 0.3- FRABRKE i
to prepare a consistent adaptation plan. For this purpose, the % E
AGCM-RCM system of the SOUSEI program (Program for ; 0.2 - E
Risk Information on Climate Change) was used to produce B E
a sufficient number of ensemble experiments to provide 0.1 1 i
probabilistic information on the occurrence of climatic hazards. S
This study used the AGCM with equivalent grid size of ob 100 20 3m00
60km (MRI-AGCM3.2H), wherein the model output has [mm]
been subsequently downscaled dynamically using a 20km Fig. 1 PDF of annual maximum daily precipitation obtained from
resolution regional climate model (NHRCM?20) around the d4PDF for the present climate (gray line) and for the future

Japanese Archipelago. Three sets of calculation have been climate using 6 different SST patterns derived from the CMIP5

. . . . . iment lored lines). The thirty- t iods of
done: (1) historical experiment over a 60-year integration expe.rlfner.l s (colored lines) ¢ ?r 4 y_ear e _um periods o

. . . precipitation are also shown as vertical lines with the present
period, (2) natural experiment over the same period, and (3) value indicated by the broken line. The black triangle is the

future experiment under the RCP8.5W scenario around the end value estimated from observation (1901-2006).

of this century (i.e. 4-degree increase scenario). The ensemble

run was conducted adopting different SST conditions. The AHFB_4K_m101-m115(90)

perturbation is partly caused by uncertainties from the accuracy oy

of observation data. It is clearly shown that a hundred ensembles
have the potential to produce PDF of even extreme events.

Within this research period, all the planned experiments have
been done. Hereafter the dataset is called d4PDF.

Figure 1 shows the annual maximum daily precipitation,

and the thirty-year return periods of precipitation amount at
Fukuoka. There is good agreement between the observed value
(triangle) and the estimated value (broken line). This suggests
the potential applicability of this dataset to end users who are
interested in their own province.

Figure 2 indicates the change in the tracks of tropical

depressions over the world. While the results from d4PDF look

qualitatively similar with existing results consisting of fewer

Fig.2 Ch in the tracks of all tropical d i fi
ensemble numbers, the d4PDF results look more accurate due & ange 1 fhe acks o 2,1 ,mpwa epressions from (upper)
d4PDF, and (lower) existing results of 12 ensemble runs

to the sufficient number of ensemble experiments. The smooth (Murakami et al., 2012). The change is expressed in terms of

distribution suggests that it can be used in very local impact number of tropical depressions for (upper) every 10 years, or

studies. (lower) every 25 years.
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Using the datasets (d4PDF), it is now possible to estimate an
extreme meteorological phenomenon and conduct a statistical
analysis. Henceforth, many innovative researches would be
done using d4PDF.
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