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Global surface warming (°C)
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Figure 10.9
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“The Earth Simulator”

e 2002 Jun — 2004 Jun: The fastest in the world

« 2007 Nov: The 30t fastest

« 2009: will be upgraded (double)

« 2011: 10Peta FLOPS computer (not mainly for Earth)
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What has been done on ES?
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CCSR/NIES/FRCGC AOGCM: MIROC-hI

Atm. ~100 km, 56 levels + Land, Sea ice, River,
Ocn. ~20 km, 48 levels Interactive Aerosols

o 100-year Integration
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Sea Surface Temperature bias
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Kyousel Integrated Synergetic System Model of the Earth
(KISSME) oot e
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A global cloud-resolving AGCM
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The 2nd phase of Japanese global warming
project on the Earth Simulator
(Kakushin Program; 2007-2012)

« Team 1: Carbon cycle w/ ESM
(FRCGC/NIES/CCSR)

-[Team 2. Near-term prediction w/ hi-res AOGCM}
(CCSR/NIES/FRCGC)

« Team 3: Time-slice exp w/ 20km AGCM
(MRI/IMA)

# Teams 1-3 all consist of Modelling / Uncertainty / Impact sub-teams
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e Others

Imnovative Program of Climate Change Projection for the 215t Centur



resolution coupled AOGCM
— 60km Atmos + 20x30km Ocean

— w/ updated cloud PDF scheme, PBL, etc

— advanced aerosol/chemistry

« Estimate of uncertainty due to initial
— 10(?)-member ensemble
— For impact applications
» water risk assessment system
e impacts on marine ecosystems
* eftc.

e Test run w/ 20km AOGCM (in 2011)
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LF Assimilation: Global mean SST

Low frequency variability captured by IAU assimilation applied to MIROC
o SST analysis field [iaubw] (global, bias=-0.45deg)
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SSTA RMSE averaged over 3rd-15th year
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Change In frequency of extreme warm night
Will it be robustly detected in ~2030 prediction?

10 member ensemble of MIROC-med (w/o realistic initialization)
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(Shiogama et al., 2007)




