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Topics

Research and model development
From seasonal to decadal prediction

Earth system models and environmental
prediction

Better understanding and prediction with
the help of process resolving models
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Tropical precip climatology
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New convection scheme

Vertical profiles of € in a single column model

Mixture of A-S and Gregory scheme 0q (Dlentrainment rate [km™] Glentrainment rate [km™]

Entrainment rate (¢)

pFESCFIbEd "6 051 155 25 3 35
®C-S scheme: Cloud type
dependent upon buoyancy and cloud-base mass flux

' ' Chiki d Sugi 2010
Entrainment profiles ikira and Sugiyama (2010)
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Convective control of ENSO
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Climatological
mean state
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Resolution

dependence of

“heavy rain”
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Frequency of blocking
ERA40 (T106) MIROC3h (T106)
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PDF of PV300 horizontal gradient
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Tropical instability waves and their climatic impacts

60km Atmos + 20-30km Ocean
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Preventing climate drift
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Subsurface memory \
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Tropical Atlantic dipolar mode

Regression map on the CESG index
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MIROC-ESM: MIROC-based Earth System Model
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Forecast of atmospheric pollutant aerosols (movie)
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A Global Cloud System Resolving Model

NICAM (Non-hydrostatic ICosahederal grid-based Atmospheric Model)
Precip. : June-August
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2-week forecast of TC genesis?
MTSAT-1R NICAM

NICAM reasonably produced not only the large-scale circulation, such as
the MJO, but also the embedded mesoscale features, such as TC
rainbands.




New LSC scheme

v’ Assume a subgrid-scale distribution

of gy’ or s=a,(q;, - T,") ? A
v’ Predict condensate amount and cloud? @

s
Cloudy portion in a grid
Physical dom

o= che(sms, e = IZC(QC+S)G(S)d Q=2 {5~ (77, )]

v' Prognostic equations for PDF variance & skewness Tompkins (2005)

v Quasi-reversible operator between grid quantities & PDF

C-q_ relationship Basis PDF (varying skewness)
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cloud fraction
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Cloud system resolving model guiding new

GCM parameterizations

_ ¥ Cloud water at z=835m, GCRM
Referencing NICAM 3.5km

simulation for a new

PDF moment scheme in
MIROC 4.1

A snapshot after 96hrs of integration
Cloud water at z=835ni, GCRM
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