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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

climate change projections, development of probabilistic climate chan

projection techniques, and development of technology for precis;
assessment, etc.
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Theme C: Development of basic
technology for risk information on
climate change
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Representative: I. Takayabu @ MRI
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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.)




Methodology of Climate Experiment in SOUSEI theme C

20km MRI-AGCM*!
and 2km/5km NHRCM*?

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

2km NHRCM

5km NHRCM
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Methodology of Glimate Experiment in SOUSEI

Non-Hydrostatic Regional Climate Model (NHRCM)

Model (A fully compressible and nonhydrostatic model) [Sasaki et al. 2011]
Grid spacing 5km 2km
Grid number | 527x804x50 525x1721x60

Microphysics

Bulk-type cloud microphysics  [lTkawa et al.,1994]

Convection

Kain and Fritsch (1993) -

Radiation

Clear-sky [Yabu et al., 2005], Cloudy  [Kitagawa et al., 2000]

Boundary layer

Improved MYNN Level 3 [Nakanishi and Niino, 2004]

Land surface

Improved MRI/JMA SiB [Hirai and Ohizumi, 2004]

Integration

20 years [Jul. 20 — Aug. 31 (following year) in each year]

Urban

Square Prism Urban Canopy (SPUC)
[Aoyagi and Seino, 2011]




SPUC [Urban canopy model)

summer winter
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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. |
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Snow depth [cm]

snow depth [cm]
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— The major differences between 2km and Skm NHRCMs are
> Highly resolved topography
> With/without cumulus parameterization

= Sensitivity experiments on 2014/15 winter with 1Tkm and
okm. Checking horizontal distribution of precipitation
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