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Coupled Ocean-Atmosphere Models for
Climate Prediction

Smgle Discipline Data assimilation

TABLE IIL PROGRESSION OF MODELING CAPABILITY AND COMPLEXITY AND THE COMPUTING PERFORMANCE REQUIRED TO SUSTAIN IT
Today 2010 2030
Models Single Discipline Models Coupled Ocean - Atmosphere — | Integrated multidiscipline Eanth System

Land Surface Models with muln-

model data assmmlation - 4X | improvement, fully consstent all
resolution improvement componeni data assinulation, validated
Multi-component  solid  earth | prediction capability for 2 week

models with data assimularion

Models with 10X additional resolution

weather, mteranmual chimate, moderate
confidence fault hazard predictions

Dedicated Networks 1 Gb/s sustamed 100Gb/s sustained 10 Tb/s sustained
Performance 1 - 10 TeraFLOPS Sustamed (Japan | 100s of TeraFLOPS — PetaFLOPs | 100s of PetaFLOPS
Earth Simulator) Sustained
Memory (RAM) | 10TB 50TB 1058
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- APCP : Total precipitation

- DZDT : Geometric vertical velocity
+ HGT : Geopotential height

- MIXR : Humidity mixing ratio

- PRMSL : Pressure reduced to MSL
+ TMP : Temperature

- UGRD : u wind

- VGRD : v wind

- VVEL : Pressure vertical velocity

- RELV : Relative vorticity

- DEPR : Dew point depression

332 Aoy HAM
- Global : & X

333 HAKE M

- Select All : 2= dlojH A
- Recent One Month @ <+ § €7+9] dHo|H

4



138 HEAe|ss|x M1528 H22(2008. 3)

- Recent One Week @ & 1547 tlolH
ZaR

- From ~ To : &3 25 7|7F

B 74

B o Fo M= ohekdt format3 Wol e 4
NAAEE AAE7] A8 Searching AgentE
A FEGeH, o]F B3 ARHLE o]
B 7R3sl 7GR E AdFoE 4T
£ QEE 392, Metadata AgentE 531
N4 A2 E 9 metadata £33 DB ®
W &4 7bE 1Y AEE 28 7 AR

33

4] o]

1. Searching Agent

(Z1¥ 5)+ Searching Agent AHIZ A F<
9% AAE JeER) 1L 9t} Searching Agente
s 2719 714 delHE A&HoR A4
&7) $l8lA GRIB dlolEle] tixAg ¥4 11
Mot AM-g Y3ke 9992 Global# Local, &
® AL ¢33 GRIB HeolEY ERE
Metadatad}ste] Databasedll 73t

Searching Agent
Indexed L 8

MetaData 8
HE

(32 5) Searching Agent AMH|A

JNNAREES Agentol] 28] dAI
gel BeEm ASAE oy @M Aulag
ke Aol ook & gol AxHe BE
©7} 2S NLUE Asted AxY B0l Tbs
s,

L}, Metadata Agent

(7198 6)S Metadata Agent M8~ A F-&
A% FAE Y o | 71§
Workflow A 2e A#HF ] UIAIT I A 29
Uil B33t 28 REOHSE 43 #ys)
A MM5te] g ste ke 714AREY 45
g o)El & AAstd], Metadata Agents o] &
A#AEE Metadatasldts Databaseol #74d
t} o] AgentE T3l AFE AA EI A&FH S

2 9% 5 v

MetaData Agent

Indexed
MetaData

(13 6) Metadata Agent AH|2

<o) Metadata Agent= Workflow =38 Al
Workflow A2} ID® DatabaseE 4/33t=5
AA o] 7t2g ZAAES] AMER AIEE
dolE o] 753 e = & ole AE 4
& Bl ME|avt AlgES ordth

4. ZE NOH P

(2" 1) xg A" £25 Ushly o
o} B e Al2"o A A Fsls Alulae A7
vl 7R E BRE & Aok

Data AA& 71354 ¥& 714 HolHE 2
AJEE ULE AlFstal dow, vet 2434 A
o A F A g AFstr vk AR

N 2dye 23 YaLE2E A5y
& 4 glon, 7HASE Bl AHE U
Atk #el 715 AR AAE 714
g, 2dyg AxE #20F F IS UIE Al
gt} Searching Agents zH A/ oA Aty

o 2 -l> 3 rlr



|

aad  [ndexed
Metadata

(18 7) T8 A2H9 35

= 7174 deolee dEdHelHES Indexed
Metadatadll 7841813, Workflow engine}
Metadata Agent, GrADSE Indexed Metadata
of Ag% vel diojEel Hdsted zkxke] 2
< FATFOZH ARG A 919 ] 7HA AR
25 Aseh Eg =98 714 solHES H
B} ©)E] £ Indexed Metadataol 73A1E o ZH
AMEAFE =919 71 HIClHE o] &3 AH| A~

% o8 & 9tk

5. 28 YUY E= ¥

o2 fMr M
5
>
Y
k-

o5,
i

2

iz |
o
)

-

> [0 = fo b @ ot rir ox
s N ey )
oy > %
il L ox x
.,% oX ton
off "1
N
Eol. | mlm oL Jlol
SRR
Q m o/
oo
® =N ofj
o R i)
Q. > M
2 Qg Lo
o o 2
ol
0_9‘_', olt OH
- :lo
oee
N2 R
o
Ly fe
oo

o 41
N

N
{H
[l
T
L
fu
R
Lo
)
i
O
Ore
o
2
>
i)

B ATE BA QojH: JF 1 TR/
X o

FAHEOE A7AA 7

714 OOl 27 ¥ MMS 45t e—Science BATE 139

8 4279 4 Utk AF Sol, FuY Be
AdBeAT W 24 v vEL WEDD
(HPN) 71] #2/88 $702 %% ¢85
o HEY & Yow, ALl et G
A 2L F Qe FA 4G A, 1
9 Pof, 7leh YTl TE F7he A)H A
B £YSE Aol B4 FE /1L ARE B
39 % g Ao AREY

re

N
==}
al ~0
[~
riot
ot

BN e > >y e 2

ook Ty Bk
o ot i lo
2

53 KIQIEA0| OIRIE SRIZO| AjS) ZHIN
HEIN O

St ol A Z1dAE 5 71del AMS A A
Fof Adutel mlA & YT wfg Aok TAH
A AEAY AR W 58 AR AT
Ststel whet AA WEE F AS HOE 4
FEg & EE Wi uh B AAo A AA
sh= 712340k e-Science A5 E3 AAHE

ARE ARA, B AE 5 AEA, B3
F2. FAR Helsh g2 Fel

of Fol 4 A 7§ Aurel Ulg B 3
7

& FHste O Fa% 712 ARV E F vk

re
rg
-4
o

i
S
=

L

T
461

—
S
=]
&
o,
N
o
D)
fu
i
o,
Z

2 A" Thekd

etadatas}slyr 712



140 FEAND/SSIX| H158 H2£(2008. 3)

¢ FAAHLRE 71ddTAEe] 8% ¥
(format), A7k HR3 A xHo] 3t HZH
71 A5E AT Uk old 7]
o] &3 AT Al E A" &E
AF71749] oF 30~50% AHE XA
A 7170l ©EEo, AA AFA

& []
F Uk A%E 9L F A =
P

o
Zu i)
2 o rob S8

o

oo
o
N

o Ny
=
oy
My X op
e 24

2 =
o,
o

X0,
X
tol
i)
il
a2
o
r
pac
38
£ 4
I
i
v
o
>
>
o,

rir
=
L
a1
1o
o MMz
2,
o fo
o
zo{é
__‘\_o’
fu
il
it
o
i
P

X
2
o
kd
pass
rif
=
HE
lo r

[1] The Earth System Grid project, Ann
Chervenak, NASA Information Power Grid
Workshop, 5 February 2003

[2] http://www.ecmwi.int/services/grid/simdat/

[3] http://www .dwd.de/UNIDART/

[4] http://www prism.enes.org/

[5] The Data Grid: Towards an Architecture
for the Distributed Management and
Analysis of Large Scientific Datasets. A.
Chervenak, 1. Foster, C. Kesselman, C.
Salisbury, S. Tuecke. Journal of Network
and Computer Applications, 23:187-200,
2001.

[6] Computational Grids., I Foster, C.
Kesselman. Chapter 2 of "The Grid:
Blueprint for a New Computing

Infrastructure”, Morgan-Kaufman, 1999,

R

2008d 24 g AFHT YR 24

2008 3 ~FA Mgt FAFHE R A

AR AMEL A 2h9-8/E ek DRM, IMS, CIP
SIP Z2EZ

- -
G NI S

S REL

20044 28 $A S BB o4

20069 292 BAU BT AR

20064 39~ 7T S SAU A Al

Ba%0} 1 AAT A BaAEY, 22ls A%
Z#2H, USN

Ny o=y
2006 28 ~3A Agdsn HFE T A5t

ICNS 974 d3Ezy

KHULinux Fotg] 3% 9
FAEe} . HPCE#2¥ ™, CDN, GSLB, Linux Kermel 2.6



2008 2¢ Aty AFETEY £
2008 34 ~A Adtw AFHTE
MAb B4, ICNS d74 a7
FAIEoF : YAHA Linux, 285, AAYEYA

oeny s

1976 et 7143k 3kt

19849 vl L ZFY theka )dst Hat

19894 7|5 el FHASn 7}t wAt
19809~ 19019 Yej=moldra A7 Y

1991 ~1992¢ ¢29T4 A7

199213 ~ 1995 A 2%/44 us

19949 ~2001 71437 71374 dRaTdd
2001d 38 ~@A FAUgn $Fd07)Het ny
BHER  AAT 714/71% A, #3758, USN

714 4ojlH 3% ¥ M2 9ISt e—Science EERE 141

ddgq

2000 YISt AFE T A

2002 Fdiste AFe T HAL

20024 ~ 20033 AMT 44974

035~ 20059 (7)1 #HATL

20060~ dA 5787 EATY e-Science AIEH

i kg2
HalFo) ¢ e-Science, GRID, Metadata Catalogue,
Virtualization

o] ¥ o : ssgyu@kistirekr

\%fﬁ s

Cwam

, " /. ooy

1990 28 IR £,

19959 129 W)= dalads AR IS Ha)

20024 38 vlF Q8lo] 2 uiEh FEuiAL

2003 38 ~20059 9¥ MEdAY S YREAFEE us

20008 98 ~8A ZYgn AFEF G A F

FAE)  u-Lifecare Al2E, AMYEYH7)% Kot
7%, g, B4 AAZE A" 9lEy]
A%Y, +3 dFY 97



