Improved climate simulation using a new earth system model MRI-ESM2 focusing on middle atmosphere
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Introduction Comparison of model structure between CMIP5 and CMIP6
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» Realistic multi-decadal variation in global mean surface air temperature is Sn | i \ pr————— IRICCMD VIRILCCM2.2
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> Cloud bias and radiative bias related to cloud are largely reduced. Fig. 1. Schematics of MRI-ESM2 ’ :\r/‘lcrease of vertical res?'“t('jo.” R
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» ENSO and related atmospheric patterns are realistic, and sea ice expression in
NH improved.
> Realistic Quasi-Biennial Oscillation (QBO) is simulated. Reproducibility of Quasi-Biennial-Oscillation
» Temperature response to solar cycle is improved. (a) Zonal mean U [MRI-ESM2]
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> Frequency of Stratospheric Sudden Warming (SSW) is improved. - W “ 1 ““ ‘ “ “ ”V i W “ \J v‘ Fig. 6. Time series of zonal mean zonal wind
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ESM2 to solar variations derived from
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bias reduction. * Improve of temperature response to solar cycle especially in the upper stratosphere.

* |ncrease of vertical resolution and replacement of solar forcing may be important factor.

Expression of ENSO
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e Distribution of sea ice concentration is improved especially in * MRI-ESM2 reproduces variation of O, during extreme solar proton (Halloween) event in 2003.
the Labrador Sea and Barents Sea. e Parameterization of NOy production due to energetic particle precipitation (EPP) contributes
e EXxcessive seaice area in boreal winter is reduced. to this change.
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