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Using the world-class supercomputers, such as Earth Simulator, we are

pursuing research and development in which all themes are organically linked.

Our research and development include prediction and diagnosis of imminent

global climate change expected to occur within a few years or decades,

research on greenhouse gas emission scenarios and associated long-term -
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climate change projections, development of probabilistic climate chan -~

projection techniques, and development of technology for preci

assessment, etc. L Ou r tea m
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- |In this presentation, | will introduce the approach of present
and future climate simulation using high-resolution global and
regional climate models.

- Then, | will show the biases of precipitation in Japan and
impacts of high-resolution experiments on precipitation and

snow depth in Japan.
(Unfortunately, the future projections with 2km grid spacing is now
calculating.) :




20km MRI-AGCM*
and 2km/5km NHRCM™*?

*MRI-AGCM: Meteorological Research Institute AGCM
* NHRCM: Non-Hydrostatic Regional Climate Model

2km NHRCM
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20km MRI-AGCM

High resolution AMIP-type
present climate simulation

and future climate projection.

[Mizuta et al. 2012]



AMIP type time-slice simulations
Present climate: 1980-2000 (SST: HadISST)
Future climate: 2076-2096 (SST: RCP8.5)*

* Future climate simulations were performed using three SSTs
anomaly in CMIP5 models under RCP8.5. To obtain three patterns of
SST change, a cluster analysis was conducted.
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Methodology of Climate Experiment in SOUSEI
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Precipitation biases
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The relative frequency distribution of daily precipitation is well
reproduced by 2km NHRCM than by 5km NHRCM when compared
with the observed precipitation data except for higher intensities.



Simulated snowfall and snow depth
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Simulated snowfall in the mountainous areas
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Simulated snowfall and snow depth
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Simulated snowfall and snow de
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Simulated snowfall in the mountainous areas
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B SOUSEI program

- The SOUSEI program (theme C) performs present and future
climate simulations using MRI-AGCM and NHRCM.

- The NHRCM with 2km grid-spacing are performed without
cumulus parameterization and with urban canopy model (SPUC).

- The 2km NHRCM better simulated the precipitation and maximum
snow depth in Japan rather than 5km NHRCM did.

H Resolution dependency of snowfall and
rainfall

- Annual maximum snow depth is overestimated by the NHRCM
with 5km in the mountainous areas, which results from
overestimation of winter precipitation.

- High-resolution experiments without KF scheme is importantto



Future changes in extreme daily snowfall [d4PDF]

Kawase et al. (2016, Climatic Change)

Heavy snowfall doi:10.1007/s10584-016-1781-3
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