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Building a system for the integration of multiple simulations

Executive Summary

There is a growing need to integrate multiple simulations (integrated simulation)
in order to simulate complicated system’s behavior. Earth system simulation is a
typical example. If we want to simulate total behavior of the earth system, we need to
integrate simulations of atmospheric circulation, oceanic circulation, aerosol diffusion,
ecological system, traffic system, economic system and so on. Researchers in different
fields, such as climatology, oceanography, geochemistry, etc. are developing simulation
programs for their own research purposes. To understand and predict the behavior of
the earth system, which is a quite complicated system involving all of such fields, it is
necessary to integrate the simulation programs developed independently for different
purposes. Only limited effort, however, has been so far made to make the integration
possible.

From this point of view, this strategic program proposes:

1.Building a community of collaborative researchers who are willing to accept a
certain level of restrictions in their simulation programs to make them inter-
operative, and

2.Developing infrastructure that allows the researchers’ community to carry out

integrated simulations without imposing an excessive burden on the researchers.

Taking advantage of achievements made through prior investment, freely accessed/
open environment for integration of multiple simulations is recommended to be
constructed and research and development should be carried out going ahead of other

countries.

In recent years, the problems of global environments get worse, as seen in global
warming, environmental pollution, the exhaustion of resources, the reduction of
biodiversity, and so forth. Concrete targets for mitigating the climate change have
been set in international negotiation. It is urgent to tackle the problems so as to
achieve the targets. In addition, it is sufficiently recognized that the creation of a
social system adapted for the climate change is urgent. Policy decisions meeting such
social needs have huge influences over the future.

In order to make decisions more reasonable and convincing, it is required to properly
forecast future and also design countermeasures against the problems. The object of
the forecast and the design is an "earth system" in which a variety of elements are
interacted mutually. Accordingly, it is strongly required that the policy decisions are
technologically supported by simulations. Pieces of knowledge have been accumulated
in the disciplines of atmospheric circulation, oceanic circulation, aerosol diffusion,

ecological system, traffic system, economic system, and so forth. On the other hand,

CRDS-FY2009-SP-09 Center for Research and Development Strategy, Japan Science and Technology Agency
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the system for linking and using the pieces of knowledge is extremely insufficient.

It is difficult for researchers carrying out intellectual exploration to have an
incentive for taking care of a technical consistency with other disciplines. That is
why it difficult to link and use simulation programs each other. To overcome this
difficulty, a new community should be built which has an incentive different from
that of individual disciplines. The community will work to construct a system for
the integration of multiple simulations. Community building is recommended to be
promoted with an issue of "Creating a New Society Adapted for Climate Change".
Driven by a strong social wish adapting for climate change, the government and the
researchers collaborate to overcome this difficult issue.

The community should be formed by researchers interested in the integrated
simulation from the academic disciplines such as climatology, oceanography,
geochemistry, bionomics, social psychology, traffic engineering, economics, and so on in
which their own simulation programs have been constructed for their own researches,
and from the academic disciplines such as statistical mathematics, computer
science, and so on which can provide scientific knowledge required to execute the
integrated simulation. In the community, the whole image of a required simulation
and technological specifications necessary for integrated simulations should be
investigated, defined, and agreed.

A technological platform on which the integrated simulations are executable should
be constructed based on the agreed technological specifications. On the technological
platform, a number of simulation programs and databases will be connected via
an information network, and a control program will be implemented. In addition,
statistical mathematics technologies for optimizing a large-scale simulation program
will be developed through a number of integrated simulations. The community
members will build their own simulation programs and databases on the technological
infrastructure, and will try to get new perspectives through the collaborations.
Accordingly, the technological infrastructure should be continuously developed
through the trial and error.

To continuously develop the technological infrastructure, a project head office, the
core of the newly formed community, is recommended to be set up in a public research
organization®*. A program officer as a president for this project and a fund manager
as a responsible person for fund-raising should be deployed in the head office. They
will captain the project teams and provide research-fund. Engineers staffed in the
project head office should support the construction and maintenance of a research
infrastructure through close cooperation with the researchers from home and abroad.

Continuous fund-raising, dialogues and cooperation with the researches from
home and abroad are necessary for the research and development of fundamental

CRDS-FY2009-SP-09 Center for Research and Development Strategy, Japan Science and Technology Agency
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infrastructures. In the past, such efforts were made by researchers themselves.
Reflecting on the facts, financially and technologically supported research environment
should be provided to researchers under the leadership of program officer and fund

manager. It makes the research project attractive and continuous.

As the technological platform is aiming at the platform for mutual connections,
it should be common. The related technological trends of other countries should be
studied, and the collaboration should be made appropriately. The project promotes
that the technological platform becomes widely used and is recognized as a world
standard. Japan should provide technological leaderships to solve the large-scale,
complicated global problems. Researchers from abroad (including developing
countries having no large-scale computational resources) are welcome to construct

shared technological infrastructures.

It is very beneficial for the society that the results of research are opened for public
and are accountable. The head office should ensure accountability for the results
without imposing an excessive burden on individual researchers. Under the system,
open mind-set of the researchers will be encouraged.

* This project head office should be taken as the essential activity of the nation, and budgeting for the head office should
be continuously made. Accordingly, it is to be noted that the activity should be supported not by temporal budgeting but
by continuous supporting form.
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3. A3 21=7 1 RS LUMERREDH#ES X

3. 1 2%

FLlna =7 ¢ ORI, TREEEIEG LB 2ds0fit) W) iiEz
BT CHEET D, WFIEE OFBERTEDO T, M8 & DG VEMER & D K 2 BRI
ALSHDLZEEFRETHD, ZNBHMMNEEORRE-HPBEN LTy Ialb—varrn
T LT —HRX—= R L EHT 2NEEORKRTH D, ZOREEL IRk 57
O MEBN BB DML TR T 4 TEFoT-H L Wa a =T 4 BB L,
HEEDTZ DDV AT MERIZH T2 5, K[UEZENZHEIG LR2TIUTR B R0 &0 9 1 0if
UVVETE 2 BB 7 & U C, TBCEMFZEE N — KL 72> T Z OREEM %2 7wk T 5,

B A O e B D72, LK SN aIa=T 1O b7 vnYx
7 MR Z ARSI R E L CFZEB Y e U= 7 N EHEET S (K31, 2o
Ry MR LRI 2= s OEKETEEL, HIN7T 7y b7+ —LDT7 —F7 7
Ty, VIalb—rvarrarlIh - T—EX—ROHMEOLEDE LD, VT F U=
7 OB, INREAR, FIEEZITOEEBIZ, S RAVUTORBENR—TVa T v TO
EELHIT O,

WFEBR OHEEIZ H Tz - TlE, BERESCENAOEE 22 2 =7 1 L OXFE
EHEGE L CTITo CWK MERH D, 29 LEBNEMEE DS NIEETEmBmED
BN, A DIFERRICHESR TE AR A Eam & Hifm e x5 2 & ¢, A
BRI FEBRFE R0 ) & kel 2 R 5,

KSR, WELES. MiER(LSR, AERESR. ALY KWL, RFFE, MEOET L
WZHESL VI alb—var7al T AEBE L T2 HEE L TW 5208 & itk
PRl BB B I 2L — g VA EITT AEDICNE L R AREHE R A
UL L 9 2B D, L I 2 L — 2 g VICHEBR AR OMIRE A | LB
Vial—Yaroefgl, ALV Ial—Yarya Sl I ArMAERBISES -
DOFEEEEE ZOFH LVa =7 s TRIFL, EEXL, 6575,

BB UEMHARIC KRS X, B I 2L — g URNETARREN T T Y b7 —
L% Cyber Science Infrastructure” FICHEEET 2, BARMICIT, HHEERFRE N LT
BEDUIa L= a7 ul T AROT = _R—=A 8 L, TNLE2HI#ET5I R
U7 (BIR"Y) ORI E M) 3ERE IV, FIHATRRIZT 5,

D ED LD LI RAT T OBEIL, eyl NAREOFZEFESE (Principal
Investigator) 4N TEST 5, a—T 4 T O=dDO AN L BHEFFEREE O =D DT
e LT, EREFICITE 2 HM 1 ~ 2 BHO TR E Z kAT O,

ZOEWNT Ty N T 4 — A ETEMT A REEES I 2L —a UV EBE U T, R
YR ab—yvarru s AEiEll T AR R e IO REIZE D 5,

FHLNAI2=FT A DA N[ FZOHEWNEBNEHTELIMADY I 2L —2a
07T LT —H RN R KBRS L, M & O D8 LA RO ES I THRER

12 Cyber Science Infrastructure : [FBEEDEHEA] B8
13 BiR (N—4%hR) : [FAEDOHK] 28
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T5, ZOOORITEHBRAZBE U T, 2 I 2= TR L, BRI E L
T <,

T YT MBI R~ ORE 7 A2 RIS, WA (RRCT T REED 6 BN &
IR 520 FLRBFFEBH S IR 6 2 5489 %, &*@ﬁn%n\;:?4&®%ﬁ%%%%%
MEFFT 2

V3ial—varTul I AaART —HAR—RAEHRIA—T T H I ETEL DM
BENRAET D, 20, ZE TU RICHFEEE IO DD AMNPRKE S 25 [HEENH
D2 LI EERMETH DL, WHEEIL, BRAMELENTAREZZO L WVN
%f%ég_wﬁ%\m%@ﬁﬂ@%#H@_Li@wiﬂD#\77&—(&%&&%
OMRE) EOMICEAOHAERGEEZRS AT b b5, R EE4A—7 2L, £

DORABTEEAIEE N BT 2 L IX MBI o TRERFRDD 5 HEEEZ T oY=
7 MR ER TR ITIRHIZELE L, SRR IR KRARDRDND Z L 2R 5 2 &I
L0, REaI2=T 1O Ny hOF—TAMUICANTEEEZRE L, 7ry=
7 MaftE iR e UTHBERIIZ SR TS, 2238, BRIlK B, AT ~& TRVLBRIE
DTl FOXMRITH D,

HERS AT DET Y TN C—EDORREE HIF 561, RO FEEZ M (~—
TT 4 TR E) ICHERT A Z &M ANS,

BRI (RERHEFEF)
BB | | ARHARR Program Officer

FM: Fund Manager
EE: Expert Engineer
PI: Principal Investigator

NOAA (k) 1n?:'7l~$§ﬁ
CERFACS ({4 PEE: EiE

etc...

|

struckure

w&l nce In a
ik I

({ERY) GHZSRARE
202 x7~

X 3.1  WFZEBHFEHEME AR

14 FIOTHEDEE L CHAELGHESGOEEZ B T 20, RBEFHAILRAME [REAFMOEBRESHEMTS] (ER - BAES -
PRI ATIREEE S SEMMRAR L A—K) D 2009 F 12 B 15 HICKKRLAHERETRESNATVABET. BINBEED
[FERINFAZEE ] OF7 P TRRICHEHT B,
http://www.takeda-foundation.jp/asia/asia_20091215.pdf
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3.2 HLWLWIAI21ZF 1 DEK

RUET, WEET, HERK (b, BT, DB Rl T, BRETE, RBOET L
WZESL Y Ialb—rvary7u s AEBE L TR EZHEE L T Doy & ke
HAE, AESMARE, EHEY I 2 L= a VEEITT A OICKE L R AR R A
FRHL 9 2B b o7, HEL I 2 L — g VICHREZFEFOMEE - B E L
AIa2=T A DEKRERD, AEANLED THAL~H T4 GREF) THERT S, IPCC
(Intergovernmental Panel on Climate Change') %523 2 = L—3 g ViR ARA L T
WAHIZET — A OZFENEE LU,

3. 3 7021V MRBORELTFHEE

TuY s NAREZ BARONHINFEREBIICERE L, MFERRFE A HEHE T 5,
BHIITFREO®BEY ThHD

(D) LR EINDII2=T A D ERDMEEPVETH D,

(2) HEEOMERF, TOROLRIT, = V=7 LU IeE O 72 M
RAIRTHDHZ b, FFRATE OMFEICIEZ2R UE 22y, fkry72de k% His
TRETH D,

(3) Z #1 % TE7 National Research Grid Initiative (NAREGI) &2 ¥ = 7 b
(2003-2007) %, 7'V v FHEANEAZEIC LY 77— 2 05t EAE RO L A0IZE
T HIER R HEE L TE TR, ZOEEE R - BESED
REXThD,

(4) ARIRENRD D F#R 7o & REES~ORFEM R CEEBLT 5121, BRENIE
KIZBROVBRHTH D,

a7 NARENIL, BB K OF OHERFC A T T ACHERR 7 TR E
NRENDEIBEDLH, Z0kHrR7Tay=r FAREIL, EOEBRERIEE LA EST,
BRI R TRIGEDN R ENDIRETH D, EBROTATTEH IMEO LD TIE <, ik
FEEDNEECTH L7280, BFIERIC KL 5 BN TRE & 1300 R ENEY Th
HIRIWCHEENRVLETH D,

3.4 7O LF 74— T7 7 Rex—Dv—DEE

Tu Y7 AR, HINEREROREREE TH LTI T LT 4 Y=L T
HHZEOREE CHL 7 7 R =V vy —2liET L, 705574 —L 77
Fvx—V ¥ —id, MMERRE I EECLRMEL, Tno=7 FaRd 2,

T TEHT 4 —ld BN AR OER R D, Rax R FAL L ORFEE &
BAEZ BT LV | HEATERE AR ORE & FRIICED 5,

Ty RRR—=Ux—ld, Ta ST AT T 4= L LR b RROER AL EE Lo
O, TRMZELHPITICETLIEE LTI, A RT7 7T A THBEO7 707 4 7 A
F—LaWIE L, BN RPERRIZRD LD, FICERY = — X TRER 72 7T LD
At s B EZITV, BENICHIEESZMEL, e P =7 MISINT D58 IR &
ezttt T 5, k. FROFMFREZRET DLEND D,

15 http://www.ipcc.ch/

fea
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TR TITEFT 4= T 7 FeRx—=Uy—id, KT T v b7 — AOBRFEIT L
IR GE~D Y7 7 7 7 4 7 IO ZRHRIZAT 2 D IR O L EHICE O 5
BESNDIA A FOFIE LTIE, Y7 v =7 OBIRMBEIEL CWhiE, 2zt
ESHDTDDH AT 7 3 —AOMGR, B L <15 DI FTH 72 sl R 355 < HHRMFIE B
¥7uyx 7 MOSH BT, EREICT SISO HAVDBERD EAS o Ic RO iR
Tuyxl bONH EFRERET NS,

% 7=, Cyber Science Infrastructure @ b IZHEEE S 7= B B 205 A0 L. [ BIAFSE
¥ 7y s M2 ENyD EiF5d,  (Cyber Science Infrastructure b 35 D4 1X
Q=7 L 25

ZOWFBRE TR Y 2 T, BRax Ry Ial—var TRl T AT —HRN—RAD
FEAERBRC, ALy Iab—rvarrars Izt 20 %% T, B
L7zv R ab— g U adE S5 72O OB N AR T D,

. 5 HEE IAL—-areEllilTAI NV I TORRE

WS I ab—a VERIIT A I LD o 7 OIS & FEERIL, T rY =7 AT
PICHERITF— D i L CHEEE G 5, 2 OF — AICBET AR FE - bIdE LD
BRETTF— L LFHB TRITUTR 6720, ZORRITF— ik, FREiio=F 23— >
V=T OXEEZIT D,

BRI O A NR— b V=713, WIHERRE-HZ XL, ¥ I=2b—T a7
BT TETATTVRT —ERX—=RA5747F VO, THHEHIT—FINT, 7urs7
V7. V7 MU TR - B, ARELBHEEITY, X A= b V=T IXEMN
7R DR S v, AN ORI MER b N—Va v T v RS, TXAN— T
VU= TE, BOREFEINERIVEOERICGGELWE, AT Y =AY T T =T D
BRFICELL e B DT Th 5,

. 6 BHOFEITEHOMRE LERRSHE

TFGEBHIE OHEMEIZ B 72 o TlE, & E O HINBHIE OBhm 2 B> O i L, T 51
DIRFIT S LD D,

O T 0 7T ATREINLIHEM T Ty N7+ —AF v Ialb—rvary7rms 7 Ah
RF =B R—ALHARBEELT-DD D TH L=, Wk LT UEE OrRe & 3¢ #
THZLERTERY, /- T, 7Ty b7 —2DERN TV 27 MRIHIO—DD
PEAMALHE L 70 D

i 77 v N7 — 208 KR E EIF D201, %@%%&mﬂ5%<®l(ﬁ’
T HE) OfREE T = 7%f<xilm LA CHIER R 2 D 5, [EER I
BTl N b EFHZEbBXTRY, ZOEMT 7y b7 +— A%%_%ML
TeEERL= =T E, B OED M L2 S EICR bR - THZEBR & feiT 5 2 &
ERBID, HiNT T v N7 A — ARFEICE R LT R D,

FEOMEE ST V=T & ORI G WA AT 9 B 10 & ISR B I B E

% < OEOWFEE - B DA ORI 2 RIS TE D L 9 IThET 5, ﬁn
B DRI TR Pz AR U, PR R ORI HERE b R I AT 5,

MFZERSS I BT > T, T TIZ—#81T L T\ % 2k[E ESMF (Earth System Modeling
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Framework'®) <2k M & PRISM (Partnership for Research Infrastructures in earth
System Modeling') DA IARZIE L, WHIIBIMREMEE L, IEH AR EHITTE S
RO ANAEN 2T D, YIalb—ar7ulsaes—FOMAEREETEOIE
FRWZ & Z&FHIC, ESMF X PRISM & T %R0 4 %,

3. 7 AMDOBEM

B A O e fEFF L X—D a T v T DTS, BIBOHIN A X v 7 (IRl
DTFAN— T V=T) ZHANICEE T 2RA NEHE L, ZOREIOIRIZE
WD, T LIERA N EMES THERFT 5 Z & CTURIEIRAITE RS OER A X L 28/,
Fea 7R RAA L OMFGEE & DL L D RN LA ERBSE TV ZENTEHE
WEMMEE oo =T & OB TG RIICE R T 5,

COLEHEEIIINE TR EINT IR o7z, TF A= U V=T OERT 1
TS5 NE . ZOMERBERE e Y =7 MY B AaA T,

TXANR—= b T V=T OFMIT, BRREHOMIENHEE SN TV DB 2RO &
THREE 72D, o, 77 R —U vy —d, ¥ T ey =7 M2 TR, 1
DEEBIARRICT OB L R D mERMNRAE - =0 V=T OBRICKLER TERIEEZ B
DRI ) FHIER LTI B0,

16  http://www.esmf.ucar.edu/
17 http://prism.enes.org/
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017, 2 : BERAMBRER ETORAS AT LRE

E A HEAF e T 8 E S L WD fE 2k v b7 — 7 (SINETS; Science Information NETwork 3) 1%,
HARZEO KT, WS O 2GR %2 mE R TR A TR Y . [FAFEFT S Z HEE L T D i
St E AR (Cyber Science Infrastructure) Z#aE L TV 5,

ZOHAME LT, RXBEOBMFEREZHETEH T2 ERAZ— L TWD,

VONUS(VIbi Optically linked Network Using Super-sinet) & FEEI 5, A —/3—H A F v MEFREH -
7244 VLBI (Very Long Baseline Inteferometry: @8R M T ) *~ b U —27 @ik, EHHEERL,
I B, IO RFEEENRICE EWo T, Bie 20088 2 W 7 LRI TR &35 2 & CHlE % bt
KLU, ZO®%MT Y =7 MZBNTY TAZ A SMABRBERTE 5 & ZAETHEATHS (1],

ZOMBIDA T TIERCEL T, BUE, REET A7 v 77 [2] | BE#Y 77 [8] 72 & OBl
AR LT, A VLB e Y27 b 4] & LCEMNRCARICTHESTRY, @L< #n B EmEs
ZEEOLBERRCHE. KEOBIIIEHRAZAK T2 LT, IRNETIRAVEWEBIIIREZEH L LS
LLTW5,

e e AN A TR DA V7 T BRI TR 2 D TV BBl L W X 9,

(High)

[1] http://veraserver.mtk.nao.ac.jp/evlbi/vonus/

[2] 2Gbps DT —X HN— KT 4 ZAJ T L, N— KT 4 A7 5 2Gbps DT —X L LTHATDHZ &
MTEDL, "= FRT A AT ERMOIA L CT — X A EHEICRET A N TELOTEBEELET 7
A STHRATIL TR WBLE T & JERHEELIAI 2 AT RE,
http://veraserver.mtk.nao.ac.jp/evlbi/techno/

(3] BLHHF R DI AL T, KV @R ZRBLIAN FTREIC 72 0 | F7IZ 22GHz ORI E Y 7 ) 792
TEMTEDD, KERDARY MT A Rt SREICBIRIT 5 TRER T VA A—2) &L
TOEBLHIFCED, £/, 26GHz DEFEHEHEY 7Y 7 TEDL O CTREBERNREL 2D |
B> 27 Lzl - BB TE, EHANLET D720, HEER VLBI BIHEEE & L THHiIfFSh
TW5, http://veraserver.mtk.nao.ac.jp/evlbi/techno/

[4] http://veraserver.mtk.nao.ac.jp/evlbi/
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4.

4.

RN L HMARSERE

TuY=l AN EEL TUBRSNIZaI 2 =7 A IZBWTHEERICIRY EN 2 BE
B AFFEBRRE AT, TREO LI RBDNRB X b D,

1 Y2al—2ary7aJ97LR0T—EN—RAERDEHOEMRTZv b
7 —LDOWMEHARE (K4.1)

BB ER T SN xRy Iab—ar 7 a s (BHER. FHR - 22/
INRERESE N2 %) 0T —4& (B, Wi ZEMOMREN R/ D) & HIIZ &bt TEiR-
FEA L FATHRRICT DN T 7 v b 7 4 — L2 RBRT 5, ZOMERBIL. 7ry=
7 MAREDNFET S,

BUE, BEOMESE CHEINT-YIal—ar7ul I 0%2FH L THARY
Sal—yalrETORA. FRFENDOYIal—arFu s AONEREFTEZY D H
LTHAET B 7 LEMEEL TS, L, ZORAIIEZR2ThEET 5, BEFO
Vial—yar7ul T ANIEEER - REOMREE - ZROMRESENENENRE R DT
O, FEWIZIERON O I—T 4 o 7 2R 2B T 2 Il T LEIGAMTEALETR
MO ThHD, T RCBBIEN BRI DT — X _X—ADMAENRIERbR#ETH DL, &K
RETH. 2LV 32— aryTulIaeTr—H_R—R A VT v 7 A%fE 1,
FOMREZAEICT A2 L THAHTEODOA V2 7 2 —AHFE 22— L., B LIz
Ral—yarFul I an—WELFemE 7y arya— AP TR L, &
BERSNEEZE BB ZEAZDBEE T N T 7 v N 74— 2B ET 52 &
T, AV —Fy N ETEEESN-YIalb—Yaryray I afE, F—2_X— 2R H
FEIHEIE LD L HI1CT D,

g3

WD EWT T 8T —2DT—FT 7 F ¥ A VX T =2—AMEERDER

EEOEF, Wl - EMofeE, EHSHEORR LV IaL—varIarl I aI4 77
VR 7 =<y BRI DT —ERXR—2AF74 75 V%, EO7 77 v ara—/)LCH
ESEL7oDic, BIREHE, 77 A VER, 7—FiEk, Bit%EExXa V7 0728 Hilr
7Ty N T F—ABIROT —XT 7 F v kit 5,

ZOT7T—%TFT 7 FxICHIY, LEOT g v a— )L TIERABE N A EER A X
7 x— AR (Ta b a e~y X —DEFS, Application Program Interface™ (23569
HHD) EREIL. BRI D,

Vial—Yarrym s A A0RMAMEEEED LD, YIalb—arrres
TADOHEEZEY 27—k L, BEOBERERIRNLZIITADL T —F 7T 7 F ¥ LA ¥
Tz —AMIRIZT D, Tu T I TEELLN, BT U U EFE L UL (Universal
Modeling Language™ %) T7'n /7 A& £HT 5 HiEod@Elb a5,

B, Valb—ralrImlIATATTIRT —ERN—RAT 4T T VL, WERIZ
—mEHINAIGE L, KNI EFHINHE (T—FRN—A I 2l —T a3

AR T =AMLk [ABEOSKA] 28

Ty ara—)L [REOHRA] B8R
Application Program Interface : [BEED:HEA| B8
Universal Modeling Language : [FEED:RAE] B8R
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7'a 7T NI L TR S NLD) BB BND,

(2 2 Fw =T ORISR
Vial—=varrurl I AR T = N—AEERTHIODI NV Y =T &%
T, ZERMRRERI IR ABINIC R SEDH Y v FE® g H L 4 —E
BPHRE m X o 7 2 T — s N U o P HRE I SISL BRI AE & B IE L T 2 UKL AL,
SR, BUEHIER S X T AET Y L IR CHEDR TN DS v 75 OBREICERIT S
(.37A$0

015 L3 EKRDTODIY MTREINTVDHY TS DRH

BEOYI 2l —a o BEESELIRIC, Tu T LT IR % REAERE SRS OFE A M L.
T —RZ DO —IR A L E T2 — A 5257 N0 =2T% “hy o7 LS, KEO ESMF L
RPN D PRISM Tld, ZNZENMEICH v 7 IR IN TN D

(1) ESMF (Earth System Modeling Framework * K [E)

ESMF €7V (Y alb—varrarIn) X, BRETAVOBERBEIEO S v 77 BEAS
ORISR DD, Iy T IBEEFRETNVIMBET LD, 7 —F AN ARHEM TEEMEEZHRLT U,
F72, ESMF &KL L CETMERD 72D T L— LU =7 ZRELTCWLHI2H, EfEomnw7a s 7
ADBFFE LTV, — T, ZOMRMAIEIE ST L0 DFHE NEMC R 2008 ATH 5,

(2) PRISM (Partnership for Research Infrastructures in earth System Modelling * FX/H)

PRISM ®E 7 /L%, OASIS LI DN v 7T TREBERETLEFEA L TWDRIIEERNH L, £
Zh, DRSETNVCEDLETH v T I BB INTNDHO T, FHlAIClis S8 58 Pl 3£ T
R, —FH T, B—0Dh v 7T TCRTCOETAMOT — X EZEEHNT 5720, ESMF HE&ET VT
NRTHEEDEMET T 2HEEREV, Iy 7T EERICEROaTZE VR THI LI N— Ry =T
DOFABRDOE TR, a7 HOFND B TRDRWGEIIZZEOT =2 &2 —o>DN v T TIEDDHZ LI
K2aT7 ARV DEERRRELREL > TWND,

(B3 k)
FeMFE - SR IE: XS R 2 b= a VBT 286 Y 7 F 7 =7 OF#% ] RIST == — % No.47, (2009)
http://www.rist.or.jp/rist/rnews/47/47s4.pdf

4. 2 222b—2ar7Q077LET—ER—ADFA TV EELZETS

YV—=IORE (K4.1)

V3al—varIulIAhTATITNVRT —HERX—RATA T T OWEEE LT HT-
WOEKFEY — LB T S, ORI, Fed s AR EET S,

T4 77 ) ORKfEIL, LWROEMHEEICHI- Ty I ab—yar 7l s a5 —4
R— AR T DGR BN > THEDOND, TDELIF, Y7 Y= T OFAf,
SRR EAR, DS S L I BN B Y — VORI L o> TP EICEE SN D,

22
23
24
25
26

B Uy M TREBEOHA] 2R

DL E—ER  [REOHA] 2R
A+ [AEOHA] 2R
IS—NYRNUYT  [REOHRA] 2R
By 7S TREORHA] 2R
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D vIab—var7ulIr7477)0EEEXETDHY—L
T TITAT XTI T YOI = Ial—varyrlual 70T —F%
T Fx ZBEICET L, BV 2 7 —{kT b,
TS LAY —XT I FXxDOLEHY—) . Ial—iarFulIa07—%
T F X BN HEICERT 5,

Q) T —HFR—=RTF7 A4 TV EEETHY—

- THXHIEHY —L . T—XOESCMBE 2 B EICERRT D,
F—BA TR T T HER—RIFEDA T v I Al 5T 5,
T—AMEY = FEATICE VBT v I a2 b —va T X BT
50
HGANINA BT =2—RA . BT —F ZEEICATIAREIZT 5,

4, 3 #ELEVIalb—2ar70J5LREILT H7-0DOEIRFFENEE
mDMERRE (K 4.2)

RSP P R FIEIC L . ALy I ab—3 g 7 ul T aa bt 58
ERFFEBR T 5, T ORFERRIL, BN 7T v b7 =253 2 =T 4 £IKT
WL, TOMRETm Y =7 PARIICHEE L, MARARRRIZT 5,

V3al—varrusIak, BT - 2otmoERREHAT LN TE DL L
DT L 22 T U, RO TR R ORI fE S Z 21X TE R, <Dy Ialb—
arTul I AEELTEMRY I al—YarFul I akERL, VI al—
var7ul g AOPEITEOBRRBEIIBEEMICHALTLES, ZoMEE KT 57
W BEECHE K LT ER ORIl O EZRINT S (Ialb—varral
7 LxEamibd D) Bl A st T 5,

BHEY 2 b—ra P ORAE, T RILHEERS, ==Y PR—Z2 RV I 2 b—
Ya P OLAIE, Y= NORGERET D HMENREEIC/R D, T oM, RiEzE
MET LY, X XETFT AN T =T ¢ 7 (MEE) Lo i i oiE AN EE &
"5,

Valb—Taryrul T AOFMEENOMERE HIT 5, BIE, FEtET O THIE
REA RN DAl & LC, RMBESRERE" "dH 5, AMIIE U TIZ 9 LIZiHMmEAlT 2 aF
e L, EBAERERs &35 Z & b RET 5,

27 HEZI2L—2 3 [HEOFHHA] B8

28 TF—REMLEA | [RFEDHA] 2R

29 I—YIVIR=ARYIalL—3r [HEOHHA] 2R
30 REZMETIL  [FAEOHHA] 281

31 ~"AXEFI[HEOHB] 2R

32 T-RATF«2U  [REOHHA] 2R

33 FFMBRENRE | [AEOHA] 2R
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THHE oI ORME L Eama Hil,

CRDS N0 TlIE, Y7 b =T DEY 27— (b NOFHBAEEDEZ D
RNTHTZ R MEE2 A Z D LT RN INETEL RENTVAIZ LD BT
FL Vo TWRWRRNKE RA E R o7, (MENGEmE ER, a0 miRE O
T, My L OBEAMEMAEE WO RN ZBRIICECSEDLZ LIIRETHL 2N D
JRIRCTH 5 & DFERRICE - 72,

COREEEETIRT D720, LW 2=T 4 2R L GEEDZDD U AT LS
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9. EIRADIKR

ZN7EJEN

HONHBICT 7B AT 4 —F Uiy I 2 L —3 g VEREEOMH

K RAETHT BKEko7rY =27 b (PRISM X ESMF) & Ep->TnW5, 2B,
NAREGI, RENKEI, DIAS & W o 72 BTHRE DR E 5 £ IEH LT, SRS ED
Sid &, MEOHMBERE I bAFICHED SN REENRH D, 2, I LT O
BRFSICES L ClE, SGHRBH A D HEET 2 2 1 K EEE PRI EH ' e 77 A5 CTR%
SIWTWAEBID T » 77 OEMEREN S B IZ/2 600 LitZen, ko7 r Y7 K

(PRISM %° ESMF) D71 > 77 bR L TEBIZTRETH D,

WFTSILITHr—LD
A vral— | .. |B#i+s
vavIng | Jo25o, [ ooKE
AT |Su547 | 2200270 | B
noFs | EEZELISUams. | LT | ROHRE
L—2ar | s ; %
BiE
ARE O O O O @)
B |PRISM O A
* |ESMF O A
NAREGI
O
5 |RENKE!
DIAS O

9.1 AEREROMEST BIHOIRY A & DEIR)

(1) BEROEY) $ &

HARTIE, Y2b—va /vl I a8x0LTETTHEODOY 7 Ny = TRES
BT DIEINTIES D& ZAFELRY, L, V) y Rarvta—T 4 72EHRT D
O OBREEHEC, VI a2lb—rarrunl I hEmEeT ARSI NE CTRYMENR
TETWVWDHDT, Z9 LI MADREZFEMRANTIEHT 5 Z & T, B ORI
RSN 5,

SESRIVE1—2MFE/K 7O 7 b (National Research Grid Initiative :
NAREGI)*”
NAREGI i%. K% « BB D A —R—a L P a — X B HESE - A = 27 v
FOEFZHELLE, 7V I NV U =T OWERE =7 N Th D,
2008 LR\ SCERRLEE O e TGt E XL L TAZ— F L., 2006 4EE )5 2007 £ £ ©

47  http://www.naregi.org/project/index.html
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e BRI A — R —a v Ba— X OREAMA~7r =7 N NAREGI 71 77 A
D—ELE L THESN,

ST I FE T DS HERE 9~ 2 B Je i i s #2548  (Cyber Science Infrastructure) %%
fifD—Bg & LT, IR ORI IEEHE R RFAREGIRERE (FA =X 27U v R)
DOFEBLEZ B L THRENED DT 5, ESERFEZETT (VY —F 27U v RIFER%E
T H—=) ITBWC, Y7 MU T AT U AR =R — b efif L, 7V v Kk
M DREEEN 72 STV D,

2008 fFIZ NAREGI = v 7 =7 Ver. 1 BV UV —RAZilc, ZOI Ny =T iE, B
BH, 7l I I0TRE, T ANVEVAT A THEEAT A Xy NT—7
&YX ol T 4 HMBEOKELZIRIT S, $/2, bbby TRitanNs 7V v R v
7 =7 (Mediator) 1387 7V r— a VB TCoEEEREREELZE L, 77U v R
BRE FCHRGE T 7T A2 EITT OMAEEH T 5, HFHE (Co-execution) & i3,
BEOTa 7 LAERPLENLETTLHETIEEZNY, v~ aRhAr— DI a
L—arbIzanAr—nnyIal—ia rEREESERNLETTHEHEREN
AIREIC 72 D, BITE, ENAIEWMSAMIZEINICEB VT, 2O RAL Uo7 OFEMaI =7 4~
DEMZED TS,

OMAIAI 21 T+ RO/ DEREZEFMICE T 5MFA (REsources liNKage
for E-sclence : RENKEI)*®

RENKEI /%, e- VA = R a3 2= 4 ZEKTH7HOOH LN KL T =7 HifTo
BRI Z AL Lic 7 my =2 FThd, 207 uy=y T, BIEE, §H5HE
Z— HEMR 7V v REOBEE OB i Sk x 2B GHEE . A ML —Y T —
HR—RA TV r—ay) EEFHIIEET L7200 Ky =T 2552 &
ZHEE LTS,

SCERRL R OB AR AT JE Rt FE L LT 2008 EE DS TWVWS, Yy =
7 NIRRT, ENSCE SRR OMIZ, B)IRT:, &, KIRKT, SRy, E
ERATRAIIZEAT. = R/ X — R FerRE, B T RFETH 5,

V7T =& LT, FHREEESINCET 258, T —Z WHEEINCET %8, T —%
NR— 2RI T 20 (T — 2 _X—RE EX a2 VT ), vAF Yy KIR
N2 TREFTOT AV r—ya A 77 x2—A BT 5058, Eibilh « = —3%—
. BNHEETTH D,

T —2HE - B A7 L (DIAS)*

2006 =~ 2010 4

DIAS (%, FEEN ., e, b L N & offx R TFETHELONBT — % 25
Y - A AHHRIERICER L, ZOMBREHDITRET 57200y — VAR - 1E
M3+ 27my=xr b CThsn, EFEGHEAM NHEEMERBIEEE S A7 &) ORGBGERITAL
BT 65,

LR BINT — X ZUNE L, WWEEHE - 74—~y NEREITH L L b, KEE

48 http://www.e-sciren.org/
49  http://www.editoria.u-tokyo.ac.jp/dias/
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T—Z Ok, AIMb, R - 2222 AH BEREGR ORRMT 72 & L 7R 1 WALE 2 L TP I
119, HRMICIE, 75— 2 &M - ITZEROBHESCREFRET — X O « fRITLES O
WiBAFE. Moy B C ARSI RO R 57— % 2R H T % 72 O A Ftm Pt o Hi i B
HENFET B TND,

SCHBM A DR R 2 PR & U CsE L, K & H0 S AT 70 BR S A
FHMIZEMFIEBRFERRAE . AR ENLIE M. BIERART, REREEITE
AT B2 - BAPEREEIR OB OEEIC LV HEES TV D,

SHEHERBNT — 2 2 INEL, WEEH - 74—~y MEHEITH L L bIT, REE
T =X Ok, AIb. R - 2222 AH BEBEGR OFRMT 72 L L R 1 WALE A L TP I
T2 L2 X T, ey - BHERICE e MICE R L TRt 5 V27 ADEBLA K
HZEELTWD,

QIS AT LA ETINIC KB RBRIELTETHIEER

2007 £~ 2011 4

CO2 IZ DWW T O RK DAL FHEFECREIK « FEOAERER ZKIETT /VICHY A7z THl
R AT AEEGET NI T L) ERFE L, KKH CO2 RELZLEITDT-DITIT,
NGJRD CO2 DPEHMN EZ F THRTE DR EERRDEM TP EREIT2 O LD,

SCHRI A DHERES D 2 1 A KBEEB TRE 7 e 77 LDOT7T—~<D—D,

FHIET NV OEEADTZDOFEREL LT, HERKS 2T AT T VI 5 EHA
AN TR [ RARMEBEBAREET NV EMEAE SN 2EMABRET VO & EL L
FREE) TREREMBGET VICKDERKI AT LAOKETHEER L 236 5,

FHEEMEDE R - OO OMTEFREE LT, BEMTT VERICL D EHXE
AL TR OATHEERE RN DD,

OERIBERRETINICE B ERKAEEETAICET MK
2007 -~ 2011 4
KR - WERGET VE ZNE TR @EGBEL L, =7 r Y i EOKIEZECER
ZRVFELRW, BHEFELSELT S, HREROAREJFRERO T T, 2030 465
DITAFK TORERRDOECRCKIEE R &% PR D FRIERZ1TR ) O,
SCHRFADHERET 5 2 1 KBS TRER 7 e 77 ADOT7T—~<D—D,
FHIET L OEEAOT- D OMFEREL LT, [EGERRIBEESTT VICE 5
RATRFESR MEETT LVOEREIC XD RELES FRIOm BT 58198 B3dH 5,
RrEEMEOE AL « KOO OWIEREE LT, [T oY 7Ty —XEbTiEE2 A
W SR E AL OBTE ) 236 5,

50 http://www.kakushin21.jp/jp/team1.html
51 http://www.kakushin21.jp/jp/team2.html
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(2) BRAKDELY) ¥ A

KT, BARIZEITLT, ETAERALTCEITTHROD Y 7 b U = 7 BREE % 54
THIEINEE - TCWD, 2L, A= vR7Vy Rarvta—T 4 v TRETOM®E
3 AR NSV A WA AN

@ Partnership for Research Infrastructures in earth System Modelling

(PRISM)®>?

PRISM i, BRINZHODICHEE STV D, AFEREKS AT 28T ) U 7 D7D
Y7 b TREOBE - iR - ZRE AT M4 TH 5P, 1998 4E D Euroclivar
recommendation™ THEE S - a7 MIESWTHEEES -,

2004 FZFR L S 1 7= PRISM Support Initiative (PSI) @ T, EE ORI L 5K
BARRIARER STV A, 2FF#%%,. PRISM Core Group (2 & - TiThh T\ 5,

PRISM TlE, BRM=LZE LSO itk D ¥ 70 5 i st o % — TR S io e D 2
FETFNLERBEL LT, RS AT LA I a1 —2 a0 OFET - F=4 - BAE LA REICT
B0V 7 Ny 2 TREZRE - BHEL TS, ZOY 7 My TREICIT, EED >
77 (BT NAER Y 7 b OASIS, OASIS4) . EUMEREAEREE, EEEITRE, 77 744
Na—P—o 2T x— R NEHEZW - LY —VEREEND, ETAMEEY 7 hO
OASIS (. 7T 2® CERFACS™ TR¥ SN TE LD TH 5D,

2001 72 5 2004 F £ T, KM ZF B & D FP5 1 L - T [Program for integrated
Earth System Modelling| |Z5M 2—ua D7 7 7 4 T n7g Sz, 7272 L. PRISM
EGIICKET D 7 7 T 4 VT A= AT EL . B TOBEETEIZL - THEH)
MNXZHBITWD, 2007 225 1L FP 7 @ Capacities Programme (235 T, PRISM
N X o mF L& 7o 7= METAFOR (Common Metadata for Climate Modeling Digital
Repositories) 7H v =7 FRFEMI N TWD,

KEDESMF 7uo =27 hEbE#EEL TS, =702 7) v FERETOET L
BFEBRITRINTWRNE S Th D, £, FEOYIaL—rar v r bk —o—
SO HikiwmE Lo TEY ., HBREIIESH»TH D,

52

54

55
56

http://www.prism.enes.org/

http://www.prism.enes.org/Publications/Papers/PRISM_sustained_support.pdf

Euroclivar 7O 14 b (1994-1998) #&T#ICHE XN/ S. Euroclivar 7O =& k&, World Climate Research
Programme O T 1995 EHh S5#EEFR D CLIVAR (Climate Variability and Predictability) 7O 7 M &BRM TERRY 57
DICITBEEDS /27O T M Ty BRINEBEICK > THEINZ, http://www.knmi.nl/euroclivar/
http://www.prism.enes.org/Publications/Reports/PSI_structure_spring06.pdf

CERFACS (Centre Européen de Recherche et de Formation Avancée en Calcul Scientifique) I&. 7= > A Toulouse
ICHBDBES S 1 L— 3> 7I)LOd) XAICEET DA, htto://www.cerfacs.fr/
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[2Z]

PRISM (21X FRcBE %8I (PRISM Areas of Expertise) 2337 Hi. BIRNED ATV D,
(1) Code coupling and I/O
cREETNADAR—=F S ha— REfEaT 25V —/ OB, ke, 3dE
- PRISM DS CBA%E S 7ol &Y — BT 2 8 H 7 Bl i A
- BAR SN — VR S KR T AR L BRI ZREER AT O 7 4 — T L DB
- KT T ARG IR, BT VRS G HIEICOW T DM EIT 9 7 4 — 7 L OB
cRBEETNOREEEER Lo =7 b (GENIE, FLUME, ESMF %5) & %45 72 BIfR O 4L
(2) Integration & Modelling Environments
CETARY T b =T OEREN—T g VER
cVa TR BT AURE DO DIEETROESR & &F
ciRE (T NA)  FIHT T 7 A MR DS
« Vg TET AT NADOETERIET D 12D O
- RAF - B RV AT DO R OB L
(3) Data processing, visualization and management
CHIERS AT AE®T D TR RN HER S R T AR O TS DT — HWE T —FRF, T — XK
DI DIFEHREL A 7 T DFFE
(4) Meta-data
cHIERS AT HETT Y T DI D A X T —Z T 2O, R,
CHIERV AT LET N, By T TELTCT =X DDD AT — X RO RER L FEOIHE
AP T = HICET DB OWTCHERT 720D 7+ — 7 AR, BhESE A~ O
CAZT—HRBICETAE, ROWIAF T —FEAPE, Ty, TRT DY —LORE
(5) Computing issues (Fagfth)
MRS AT ATV 7T B HEICE T 5 RMRRIEE O FE
s a— = L R E — DO OTE ML
CHIERS AT ATV U HEORE A= a s a—T 4 I AT EEORE (7 7 AV AH
NRT—HRIE, T Y XLOHEZEOMR, B LTS FRR T e 77107, WHl7Tm s
T TE)
CHIER S S 2 L— 2RO KBS AT L& 5 2 L THE LN ROBE

CRDS-FY2009-SP-09 MIATBORARL MR RS MRSt 42—

SISO ERHE I



34

7077 L
B Ialb—a 0EES AT LEBE ~MKATLET) VJHRTOERER~

& Earth System Modeling Framework (ESMF)®’

ESMF i, KEOEEIERE D EHE L CTHEEL T D, mtEREefiEk e A7 AET L %
FHRICHELE T DO DA TH D, ZOMHA T, HIERS 2T AE T LD 7= DIEAEY)
BRY 7 MU =2TREZABLTVD, ZOMHEAICED | Xk, BUETH,. 7 — 7 [Fk,
ZOMHERE SIS IT D Y 7 N = 7 OFIHES M., MR OBHAR S ME. FH A EEME.
HAHAEEZED 5,

ESMF (X, MiEkS 27 LT N A OERIT ML, ZOBEFR k4 ARIZED
HTHMEELUEHTAZ 2B L TWD, BRI, 22 ifneORE M o ffeeE 4 B
NS I LB Y v NRE, W LU X —FHERE, oX o/ =7 — U N o
RE, WHLERRES 2 b oo T 7V r—ra vy —v (B o7 7)) OBFENIMTbI
TW5,

ESMF % Working Project & Executive Management (2 X ¥V i fit & - T W 5,
Working Project 1 H # ESMF O RY 212 7202 ) LA o FIHECRIEE O F—
LTHY ., Core Team, Joint Specification Team, Change Review Board X ¥ #% & v
%, Core Team X ESMF @YV 7 h 7 = 7HEEE (T A b HERFE B, S8 b VEREEDOEE)
DELHTH D, Joint Specification Team 1XIEFE 2 FHE D 7' /v—7"T, Core Team X°
OFHE I 2 =7 ¢ LHEEEL TERS T 4 — RNy 7 N EZIT9, ESMF O7 —
X7 7 F ¥ £ Z D Joint Specification Team (Z L > TiEF I 4172, Change Review Board
ITEBDO 2 —PF =LA R =5 DERZE O THEIEAT T T 5, Working Project (3
Executive Management 7> 6 &4t 58, fHMix= 7 T\ 5,

ESMF @ & 47 1%, Department of Defense (DoD). the National Aeronautics and
Space Administration (NASA). the National Science Foundation (NSF). the National
Oceanic and Atmospheric Administration (NOAA) T®H 5,

KM D PRISM 72 ¥ =7 b &b L T D, =727 7 ) v REBRE TOET L
AERBREER L7 Y7 hTIERW, NCARZHLELTEaTF—2D by T XY
VIO R A L IR INTEY, WAL= —DOSINIEZH LN TWRNEH T
H 5D,

57 http://www.earthsystemmodeling.org/
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O3> L 4 HIREUAICET SR LH D ORE

HERBINT —Z OEFRLT I 2L — a7 u s T ADOHFFERREIZOWTIE, W Dot R4
OFSANEET S (HHEEY I 2 L—3 g VT ARMITEE L),

OS2Ik IKERAIS A 7 Ls (Global Earth Observation System of Systems : GEOSS) [1]

2005 4 -2014 4

GEOSS ¥, HEMZREREIC LT, M2, b, WEERNEOHERBIIE RS A7 A% fta L, ik
R E B & LT BRI D> DR 72 HUER LI & F2 80T~ 5 7o O O ERERI e Bt T 5

GEOSS (£ 2003 D G8 =7 v I v MIBWTUNREM—EEHE (YR ORBIZXLY 10 FE i
HOREICOWTHBEREORBENEE SN, ZO% SEIOMERBRY I >~ N (B 1EH : 20034474 -
vy by, #5210 2004 4F 4 A - B H531[E 2005 4E2 A - U 2w L) AFRT, 2005 D
2014 £ TD 1 0 FEEfiztH [GEOSS 10-Year Implementation Plan [2]] 2% E &7z, 10 4 E i i
EiZiX, @ Disasters, @ Health, @ Energy. @ Climate. & Water., ©® Weather, (D Ecosystems,
Agriculture. @ Biodiversity @ 9 D OEFIE DB RHRE I N TV D,

GEOSS #t#: D 7= 12 .GEO (Group of Earth Observation : BRI ERBIHITEREITE) NRE SN TV 5,
GEO ITIFHAE, HAZIZULD LT 2 60 U LOEEMMERS, BICHAK[EHRE (WMO), EESEA 2
BEES#BS (UNESCO)., EhEBREEAHE (UNEP) % 40 UL EOEBEEEARSINL T\ 5,

GEO L, #UTEZES (1 27H), EMEES. GEO FHF (Vax—7 - RSB EEN) 12X iE
HEINTWD, EMEESIE, HERDT —2ZES) TRRARBZES) TR2RHINEES) T=2—%a
VR T —ARBE BEET D,

GEOSS 138i/E, HRAPICHFET 2BMT — X FIo>W\ T, MERMTLEMICH D,

@ Analysis, Integration and Modeling of the Earth System (AIMES) [3]

AIMES 1%, #iEks 2T 22T ) V7 OEBIE F 0 27 FTh b, AMIEBIZ#ER D A2 72 5B
RENEEI L ERBEY AT L EOHAERCRIETHELZ LVELS, KV EEBNICHEFET L L2 HE
L. &EOTT NV (1) ICABHEOITE 2 MAAATTET VEES Z LICHAEE N TV S,

TaY s hOFRWBO T — L, BORVIESCEREHEDO I 2 =7 1% LT, HERBUR O Lo HER
VAT LET O ARERERE TS L THL E LT D,

AIMES (%, #iERBAL DAV 259 5 EEEPISE 7 v 75 5 ToH 5 International Geosphere-Biospere
Programme (IGBP [4]) THE SN TWAHFE T2 /T LD —>TH Y. NCAR (National Center for
Atmospheric Research) ® The Climate and Global Dynamics Division A # /R % #® %5, @22 IGBP
THMSN7=7 2P =7  GAIM (Global Analysis, Integration and Modelling, 1993-2004) @ % % 7
Ta—ARERELE L TH LM EN T,

(E) iR 2T AE=TAMIEDOSE T [£F0) Lid, [V ab—varralIn] OZLE0),

(ZEEHL

[1] http://www.earthobservations.org/geoss.shtml

[2] http://www.earthobservations.org/documents/10-Year%20Implementation%20Plan.pdf

[3] http://www.aimes.ucar.edu/

[4] http://www.igbp.net/
HER BLAR 0 22 (b B 5 2 E B JL B AF 78 0 6 BPEIC #E A+. 1987 4512 ICSU (International Council for
Science) 12 & W Al5% S 4, HIERIZE T 2 B AEORHGE ATRENME 2 W 5 7o 0 ORIk 2 k2 Z &
ZHME L THENED bt T 5,

CRDS-FY2009-SP-09 MITBORARL MRS MRSt 42—

SISO ERHE I






7077 L
BiYIal—>al0@E#HS AT LEE

~HIKRS AT LET) VTRETORE~

RREDERIA

7 A S o R v

MHET VORI ZFHEIT 57200
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ok v BRINTZ, FEFET ML, R
TA—ZEEECTIIERNET —# &
OEAEMEX EN D05, TR TR -
TLEY, ZONRT U RAZFHET 5728
DR L LT, mAREEOREE Al
T A—=F OO DT RS
A (AIC) | BMELITZ, BARMIZIX
AIC /N DET NV EEIRT UL, %<
DOHE, BWETANBIRTE S,

T—X7 7 F ¥
FAEEOZE, vIalb—Ta D
FATIZHER ) V=A% ED X ) IR E
LTIERT 2o T, e oM
SMEETH D,

A BT — Ak

V3al—yarras g aer—4
R—=Z2THWLND, T—F#7 1 k=
NV EZITER D L DI IE b S Tz BAL
RFLbEE D Z &

T—Vxx hR—A RV Ia2 b —3 gy

BARMICEREREZIT) =—Y = b
BV AT AOIERH ISR L LT
FHL. TN G OMALERIC L > TEAD
SND VAT LOERN /I # %, =—
Vs hOFEN L EE I TELET LT
OO—FEEND,

T —nN Ry T

B 7oy v 74— T7—%HY
PO BERE DRI, HlF 77 v h 7+ — A
DEEBBOI- D121, TS OF— %
AT 0TI AOREFEIZL LT —

2Bl L, BEIS LTI —2mET
D E VS TREREN R D B D,

77
Vial—yvaryrul T AMTO
T—EORN LY BT HY T Ry =
T DL, EEOBSEEREDRB TS
B AHRDLEREFFO, Wy T E Mo
THEBOERZ ST ET, FIEDA
VBT o — AR E BT AU O SR
ICHLAFRZ D Z EMMA[REIC D, v I =
L—yar7al g AOPERENE £ S
EWVWI ATy MDD,

H L —EH

T2 DORRINEERTH T LW
5, HER> 27 AlcET+ 53 I 21—
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