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i Background(1)

=  Demand for more reliable assessment
of the Climate Change In the regional-
scale

= More Processes and More resolution
= More processes
= Carbon Cycle, Air-polution

= High spatial and temporal resolution
= Extreme Events(Typhoon & Flood)



i Background(2)

= Computer Capabillity

= The Earth Simulator has opened a door to
the new era!

= Observational aspects has been started

= GEOSS(Global Earth Observation System of
Systems)

= A continuous support for infrastructures
and human resources!
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TOP500 List for November 2002

Rmax @nd Rpeak values are in GFlops. For more details about other fields,
please click on the button "Explanation of the Fields"
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DETAILS EXPLAMATION OF THE FIELDS

Manufacturer Installation Site
Commnab== fn-222 Country/Year

1 < NEC 35860.00 Bﬂh.&lmulﬂnr_cgnm
Earth-Simulator/ 5120 40960.00 pan/2002

2 m :ﬁﬁ Los Alamos National Laborator
ASCI Q - AlphaServer SC 10240.00 |USA/2002
ES45/1.25 GHz/ 4096

3 Hewlett-Packard 7727.00 Los Alamos National Laboratory
ASCI Q - AlphaServer SC 10240.00 USA/2002
ES45/1.25 GHz/ 4096

4 IBM 7226.00 |Lawrence Livermore National
ASCI White, SP Power3 375 12288.00 |Laboratory
MHz/ 8192 USA/2000

5 Linux NetworX 5694.00 Lawrence Livermore National
MCR Linux Cluster Xeon 2.4 GHz 11060.00 Laboratory
- Quadrics/ 2304 USA/2002




i K-1 Climate Model

= High resolution Climate Model
= T106L.56+1/4x1/6 L48

= On-line Aerosol model( 5 species of
aerosols,such as Dust, Sea Salt, Sulfate,
BC,and OC)

s Earth Simulator
s |IPCC AR4



i Model Performance

= Small scale features and large-scale
features

= Orography related phenomena
= Baiu-Front



The CCSR/NIES/FRCGC Coupled \
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—CGCM: a pilot 40-yr integration
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1. Introduction
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Figure 1. SST and surface wind anomaly from meridionally 8-degree moving averaged fields (a), and cloud liquid
water (b) averaged from July to October 1999 (Xie et al. 2001). SST and cloud liquid water are observed from TRMM
and surface wind is from QuickSCAT.
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Requested Exp. For IPCC AR4 —
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Global Warming Simulation
by the CCSR/NIES/FRCGC Climate Model
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Global Warming Simulation CCSR
by the CCSR/NIES/FRCGC Climate Model uirono
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What happens in the summer around
Japan in the future?

Rain/Z500,/V850 2xCO2- TREM JJA
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Snow under the global warming
Hi-CGCM

Snow 2xC02-1xC02 Hi—CGCM .Jan

7

2.3 504 ............ ............ ....... ' ........

Snow 2xC02-1xC02 Mid—CGCM Jan

7

sond T E— S . AL

£ = - M
-+ 1 ]
im h

N4 ........... ...... ........... B

5
£

UL
— —
.
th

[T [ [ T T T T
G
[+ ]

J
]

JONd ............ T ............ -2.8 30Nd ............ .......... RETPREPRES ............
a : a a -3 a : a a
: : : —3s : : :

f00E  110E _ 120E 130 140 150F f00E _ 110E _ 120E 130 140FE _ 150E




=5l & acean current at 100—m depth
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i Resolution Effect

= High-res. AGCM
= High-res. OGCM
= Med.-res. AGCM
= Med.-res. OGCM
= Easy coupling no drift
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High-Res. Medium-Res.

61—80 Medium

SST C02(61-80)-CTL(1-100)
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= High-resolution Is necessary to
represent the Kuroshio
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Trends

Ts(2m) Radiation Balance at TOA
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Precipitation
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Comparison between Coupled Run
%ﬁd AGCM run with SST given

= Hi-res. Coupled RUN(T106L56)

= Hi-res.AGCM with SST by Coupled
Run

s Present Climate and Global
Warming Exp.



Issues of SST-given simulation
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Time-slice Method Is OK?>

N

SST and Sea-lce distribution

by the coupled model is given to
AGCM
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AGCM-CGCM
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iWithout coupling. . .

= Evaporation tends to increase
= TS over continents tends to increase.
= So far,large-scale feature is little different.



Annual Global Mean SAT Change
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Surface Temperature Trend
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If we prevent variations of
S0, & BC emissions ...
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Volcanic Forcing in the Stratosphere

(Sato et al., 1993)
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i Summary

= The K-1 climate model shows a
reasonably good performance.

= Regional climate change can be
discussed.

= TiIme-slice method seems to be
acceptable for the large-scale feature

= 20C3 simulation suggests that warming
after 80s may be due to CO2 increase.
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