‘,(’ —'-— |

=

@W%ﬂ‘HﬁA%ﬂ%m %ﬁ

& G




AES

o JIEETFIZBITFAHPCO L FiPE
o BB EEIL T B REEIXDH D, ?
o YT )L DF5BL

o RAME, ZIY 2 —)V 3T TORBETE
TIVD 5 )k

g Z’——)ﬂﬁ‘-ﬁ%ﬁvﬁ MOPATRED PHLN
£V

°*FLd




-
s REPIE KT B=20Dijh:

o A AL
o 477V R —)IVBIA ELHRRRE) DTG A—~7% HEkR
o EXHRRETHRE
- e.g. NICAM,NHM,WRF
o BFINEEDHE S HEBAL
o FHBALEIN TE T O AT OME
o KRE-UBHE-FERTTIN +REMBR+HERRR ...
- e.g. MIROC-ESM
o TV TIIVEBIDMEK. 5 INRIDEE
o JVMETIIILEEADT 23D
- JERIE RO FHNTIZHNA

INTY AP EIE

s
EET )



 EREELSDELDLT

o RRETINZHNZ o0
o BN, NFEIND TRV XK LRI SR



ud! Cloud! Clou
Various cloud types exist in our earth!

Very difficult to model the cloud!
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Anthropogenic

Natural

RF Terms

S ]

RapiaTivE FORCING COMPONENTS

RF values (W m™) |Spatial scale| LOSU

Long-lived
greenhouse gases

Ozone

Stratospheric water
vapour from CH,

Surface albedo

Direct effect
Total

Aerosol | Cloud albedo
eflecl

Linear contrails

Stratospheric Tro'pospheric

Black carbon

1

|

|

|

I

1 |
I |
1 |
1 |
nd use |
: on snow :
| |
I |
| |
I |
|

|

|

|

|

|

1.66[1.49101.83] | Gkbal | High

0.48 [0.43 10 0.53]
0.16 [0.14 t0 0.18] Global High

-0,05 [-0,15 t0 0,05)| Continental —
0.35 [0.25 10 0.65] | o global

0.07 [0,02 10 0,12] Global Low

=0.2 [-0.4 to 0.0] Local to Med
0.1 [0.0 to 0.2] continental | -Low

-0,5 [-0.9 to -0u1] C;":m;a' il

Continental

to global -

=0.7 [-1.8 to =0.3]

02 D0dIa

0.01 [0.003 to 0.03]| Continental | Low

Solar irradiance

V=L OM L0

0.12 [0.06 to 0.30] Global Low

Total net
anthropogenic
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IE(Miura et al 2007
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EARTH ,
SIMULATOR

30

3 B

-t
o

fraquency percantile [%]
o

o

0
15 20 25 30 35 40 45 50 &5 60 65 70 1000 980 860 940 520 3500 880 860

maximum wind spaad [ms ] minimum sea lkevel pressure [hPa]

In CTL-exp. the most intense TC : 905hPa

In GW exp. more intense TC generated
Intense TC genesis ratio increased
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~on K computer ( c ourtesy of DrTerai (AICS) )

® Only 1 core measurement
e Peak : 16GFLOPS
e MBW: 64Gbyte/s
e B/F:4
» All kernels get the higher
performance.
e Over 15%

K(1proc/1lthread)
kernel case MELOPS F-peak Mem. Throughput
(par @are) (per core) (per core)
[%] [GB/s]
as is 1825 /11.41\ 2.36
divergence
tuned 2911 /18.20 \ 3.63
as is 2671 16.69 4.10
gradient
tuned 3447 21.55 5.20
as is 2941 18.38 6.16
diffusion
tuned 3718 23.24 7.65
A as is 2550 15.94 8.79
advection
tuned 2853 17.83 9.65
v as is 2711 16.94 6.11
Divergence
damping
tuned 3010 18.81 5.64

24




e

computer ( courtesy o
e 8 threads version

e Peak : 128GFLOPS

« MBW: 64GFLOPS

e B/F:o0.5

Dr.Terai (AICS) )

Not acceptable

( flux limiter does not contribute the
calculation )

—> Need to reconsider the algorithm

K(1proc/1lthread) K(1proc/8threads)
kernel case - . - o
MELOPS F-peak Mem.Throughput MELOPS F peak Mem Throughpu
(per ara) (per core) (per core) (P ) (per chip) (per chip)
[%] [GB/s] [%] [GB/s]
divergence | tuned 2911 18.20 3.63 22239 17.37 2/8./65 Sufficiently
acceptable
gradient tuned 3447 21.55 5.20 23065 18.02 ///57.44
A acceptable
diffusion tuned 3718 23.24 7.65 15642 12.22 40.93
- A (over 10%)
race”  |tuned| 2853 17.83 9.65 11477 8.97 43.79
advection
divdamp tuned 3010 18.81 5.64 12646 9.88 29.98
>

Not acceptable: the reason is not found
( theoretically, higher performance can be obtained.)
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- NON REACTIVE NITROGEN

1860

Global

Nitrogen Budget
for 1860,

and 1995

Tg N per year. 1

03

Fossil fuel ...........0.......03 !
The emissions of NO, M_i“’l_"ﬁv’"ﬁ““(m”: 1
reflect emissions from Culivtion-in 150
fossil-fuel combustion, Hr;”é"' b 1200
: -Bos
agricultural and natural Lighting .. "4

soil emissions, and com-
bustion of biofuel, biomass
(savannah and forests) and
agricultural waste.

The emissions of NH, reflect
emissions primarily from fertilizers

and animal waste. Other sources include
combustion of fossil fuels. biomass (savannah and {
forests) and agricultural waste. ]

* Includes estuary and shelf ond open ocean

1
Adapted from IFA Task Force on Reactive Nitrogen, Published by IFA, i
2007 and original source Galloway et al.. 2004,

ESMEH LS AT LAETNEDORE

T A
A ".'j,_x';%gr-t.—k
W L PRAC Tk

Iron fertilization of sea
.'t."lc.:’ KL

Pump liquid CO; &
to deep sea Pump liquid CO,

A into rocks

* Includes estuary and shelf and open ocean

Confiits & inltfdater..

______________________________
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Arthus-Bedrand/€arth From Above/UNESCO
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Method Application Prognostic Variables Cost Expressible
Spectral Single Column Model Each Particle mass 30x30 | Turbulence effect on particles
Bin Idealized Experiment (~ 30 size sections) Individual particle shape
1MomentB | Weather Forecasting Mass 1 Mass flux
ulk Regional Research

Global Climate Research
2Moment | Regional Research Mass, Number 2X2 +Cross-section, Surface Area
Bulk Effective Radius, Mean Volume
3Moment | Regional Research Mass, Number, 3X3 + Broadness of drop spectra

Bulk

Radar Reflectivity
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® Team SCALE (

Scalable Computing for Advanced

Library and Environment )
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