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MIROC , “SPAM”) IRFEAEEED LREEN 2 B 4G L7z, 44
FE13 SPAM Z W2 Rk NS o v TR & AR Rl T
HHECERL, HEaX NOMINERISE, VAT
LOWELED D, £lo, FRTHICHNS GCM O
HE (KIERRES) 2GR 572012, kI kIzxt
T HREISE BN E GCM T 2292 5,
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SPAM % N 72 3T A R T 1 FE R IR S VE A B
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b3S < L > DI AR TN U 72 WT B AR
TR L, ZOTFEITFEIEER 1 A =15
BONTMRTA > 7 V) A2 b & O THIRME & 9)HHE
B % K 5 i 72 571k T H 5 (Analysis Increment
Perturbation, AIP %) , 7 — % [R{L3EER 2 B A > X —
TOMRDFE (To¥ 7)) L b éar
F A B AR DRSS B B,
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LRERDT Y T VEIE 10 A L N—IZ XD THIE
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INE IR
ILSFIES « BRI B « g 5~
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AIP FHIIX CTL Tl & AR O TR &2 os LTz, 45
12 1975 AELUE 2 I & L PRI RIFCTH D |
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TR EN7-A—2 3 D MIROC TiE, KILIEkD
FENIMEO T OIZ KK F D 1 (50 hPa) I3 5 )
FHE S OB CTER SN2, ARFFETIE 1991 FED B
FYRKLEREFICE D, RS OELES X
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(PNTB4) . 1 BT W 55Ek0 71 (PNTBL) & @
EW AR L=, PNTB4 Tid PNTB1 & b~ ChkJERE
TEBD & R LB 23 TRIED S DN sk
ENDZ D, KILMEKORFITEO BN R
ENpfERL -7 (KD ,

a) T 50 hPa

-2 T T T T T T T T
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
YEAR

b) T 100 hPa

1981 1992 1993 1994 1885 1986 1987 1998 1988 2000
YEAR
—— ERA40 —— PNTB1 PNTB4
K1 2P LEKIBREORRS, 78 : PNTBL %
BR. %k : PNTB4 38, = : 1 (ERA40), KIEMRZEIE
1980 RN DFEZFK T, (a)50 hPa (b) 100 hPa,

4. FHEMEROF ARG (200944 A~9 A)
FAT—FH 9 CPU K] 1 7 — NRii: 8 hours,

1 /— K:31,551 hours, 2 / — K: 4,067 hours,

#t: 35,626 hours
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1. #WFEE®

ST D RS T T /L (Global Climate Model; GCM)
O W22 [t B o1 b & IR LA TR DR EEALIZ PR
Rt 2 23 R KRR CHE R AR I R IE T 7 ¢ — Ry
7 OEBEERE L, GCM DOREEHRR OREBILA K X
IR L 7o T D, ARFFRIE 1) BNET & KIS &
b &9 2 iR ER, 2) ARERAENR L OURFEREER O
TrwRZER L, ESERENERT - AR
AT WWGEE S — - HERRIE T v T o TSR v
X —TRRINTE7= GCM TH D MIROC Dl
FROBBILICET 2 Z L2 HMET 5,

2. WrEEHE

AWFSETIE MIROC OFEHETEFEE 7 /L MATSIRO O
WREPRE GREE 1) B X MIROC-SIMCYCLE #& &
ETVOREE GRE2) #1795,

3. BRI
%ﬁlfﬁmmm:kMAmmo%ﬁoT@Hﬁ%
B AT MM RIET B M ER T 2078 GRE
M)k\mﬁ%%ﬁfﬁéﬁﬂm%TW@%%(%g
1B) IV LA TWD, FRE 1A 135 —BEREofmsE
BRAMEEE TICKTLTRY . SHEEFIE LN
BOTEAMMEEZBETT 5 720 DBMNEY - WBhr e 25R%
ToTWV5, i 1B IXFEFEERT Logi)ieT v
FRRA LI E S 2b—Ya v aFEimd b e L
HIZ, FEROMGEE ET VO RICEY LA TS,
FREE 2 Tl HEKIERR (L O FRIKE TH D IEED R
HAREREBET AOWBE LB EHTET DET IV
(VISIT: [H/X—3 =2 >4 Sim-CYCLE) %#BA% L.,
WA —VOFHi Z{T> T\ b, ZOET /LT
IEVRBEPHE3 Y u Y27 bo—E L LT, MIROC
WG L CRENR A A& Lic &7 +— R
v 7 T AR EITR CH D, ZOETIIET
U7 HIR O RFSGEHMEIC bEA S TR Y . EfS
fiRRE 2 4y CHRAT L fiRBE 72 bl CO, I3 2 HEE L 7=
(AAREATIRILE B ek~ 4+ — A NEEZEO—H),
i FEBE CRA%E X372 4 7 /L & OFHH LLEES° composite

W B IER
(R =

Wi ABURER - IEIIA - iR K - gk B

THERAEER L (K1) . BIETEE
BIUHLRT DIERZ1T > TV D,

AT

45N
HI'E

W5'E
40N — —arN
15E

N

e

t@f

Bl BT ko CHEE S B AR A 1
RITBIT 5 T8 COo, I ES T,

1aE ;.
Senl respiration

L3 -
34587809110 11121
Mg C ha*yr )

BIRA T — N DETIVERTIE, CO, 21T TR A
Z B X OB LER OB A HE L, IREHR
H AW 1T B IRFZE A & HEE L=, IPCC AR4
IR &= (MIROC %% 2r) AOGCM T Tl S 7=k
ks U A% W C, off-line TOREZMR X OHE
TEAHEFENERM 2 i <5 5, FFka7e COp WL &
RTFRoR & U ORI EEIZ 22 5 /R 2R LTz,

4. S%OFE
%EE@$H%%E@%%EW?&5 S ANE
F Lo, HRTAERCENT 5, BE 1A T
FROTFEEIEICHOWTORFE B E 2 B <5
AT M RIETEBIZONTE LD D, 8 1B T
BIET NORERDSERIZE D %, 8 2 Trkb
WARRRET LV ERAWET PTHIEB L0 a—L
RIBENRE AT AN FIZOWTIRTTIZE L D 5,

5. FHEMEROF AR (200944 A~9 A)
EfT—V% 10 CPU WffE] 1 7 — R 528 hours,
1 /—FR:5hours, 2 /— K:0hour, #:533 hours
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1. WHREM

T H RO v TEEYE OE BRI 22 R 0
FERE LT, Hx QBT — X OfEHT O ARG E A
VWO DO R LY RBRA Ry LTCNED | DA
VIR—IVOERBNIEEFTHIZ o TV LTS, &
BOMOT., REBEAY RO AR L, F
77 B Y IR — AN AT A0 H D,
LorL, fEx OHCRUEE A 23 8D L5 ITHER
T 5 DR BRI & D HERIRRR L 23 72 20
LREEE G2 5, EOFED T ORUEE T L DIRTE
{LEEBR T8 & AU IR O FFE T RMEPIR =2 R A
B« A VB E O RT T U Ao T, b
—REETND T > OEERE N2 S TWD N, 1
ENERHE—DT U THY | WEEBNC L DIt
DEBENRBREEENTWD, AT, (L%
—SEETNOER DT v (T T AT ) BT
WV, AV UTEOREFRBERMRTRIERICK T S
RHEFEMEEW> D LA EHME LTV,

2. WFREE

EEMNT Y s b — ST T NV RGEE )
(CCM Validation) TED b ZHEDO Y I 2 L— 3
VEFTY, WEIA, TV AOE 2T, By
B ADY I 2l—arZiTH, BEHROT
NI ETOER AN EENTWVDN, [T HICE
U727 TR 1L FEENTE TR b3 kil
T—aYIVEN I T T RE, EREET v OER
TR T YA EE AT 10 £ EHETH 5, B E
UL E B (REF-BL) . i £ B — % 3k 7l E B
(REF-B2) IZ W T HIMIMEN A DT v TV ER
E{ToTW3B, ZONGRIZLLTOWETH B,

-CTL-BO (1960 4E, &4y 20 4ELL |) | WEREFEH,
-REF-BO (2000 4, &4y 20 FLL L) | BIERIE B,
-REF-B1 (1960-2006) . i#Z=FHi,

-REF-B2 (1960-2100) . @8 —F 4TI,
-SCN-B2b (1960-2100) . iBEFEL—ffLTH. =72
L. A REEYE I 1960 425 E,

-SCN-B2c (1960-2100) . BEFH—fERTH, 7272
L. EEZRKUR, MEimAIRIE 1960 4-E &,

2050

Chlorine [ppbv] / Bromine [10 pptv]
N

2000
year

1950 2100

1 HRTHEA-SHER G L 2RAR (K
#) DOREFEEAL,

AV ORFEEANIEFIC R E e B h 5 2 DR
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MRREL : RKERWEET NV LA VA= REFT NV X DIBESRET AT BROHE &
ZDEREIZEET 259 (Application of the Transport Models for Inverse Modeling
of Greenhouse Gas Fluxes)

ARENRE « ENCEREATFEAT IR R EEMF 8 £ o % —  Shamil Maksyutov

SMEFZE# « E S ERBERFFE AT i BRER B2 22 % > % —  Dmitry Belikov + Vinu Valsala « (A -4+ -
AR - R B - AR BE - A BES - NEEE - MRS
A HIERERBE AT SERT & &I
HWRRFRGES AT Mgt 24— SHEB

TR « Rk 20 HE 5~k 22 £

LRSS

1. Objective forecast of the convective precipitation fields and vertical
We study the global and regional distributions of CO, limits of convection. A multiyear set of the response CO2

and methane surface fluxes with the ground-based, aircraft functions to pulse tracer emissions has been simulated for

observations and satellite observation data. inverse modeling studies. Optimized climate drivers for

2. Research plan VISIT model are now available for simulation of the
Our current research focuses on the use of the CO, and terrestrial carbon cycle (Fig. 1).

methane observations of the whole troposphere as observed

by monitoring programs and GOSAT satellite. Numerical
simulation of the carbon dioxide and methane is used to
explain seasonal and interannual variations of the
greenhouse gases and other relevant tracers along with
observations by NIES monitoring programs over Siberia,
East Asia, by JAL aircraft and Pacific. To provide more
accurate estimation of the surface fluxes with inverse

modeling, estimates of the surface fluxes, atmospheric

transport model and inversion algorithms have to be e e e o W
improved. Fig. 1 Global distribution of the VISIT NPP with
3. Progress optimized precipitation.

To improve tracer transport model algorithms we 4. Future plan
implemented 2" order scheme as well as 2" order We started developing a dataset of mass-conserving
moments scheme for global tracer transport model. In order winds suitable for realistic modeling of long-lived tracer
to resolve impact of high resolution emissions of  transport in the upper troposphere and stratosphere. A
anthropogenic origin, our coupled Lagrangian-Eulerian global distribution of the seasonally varying regional CH,
transport model has been adapted to using surface fluxes of surface fluxes will be studied with inverse model.
5-10 km resolution globally. Corresponding fossil fuel Correction of the transport model simulated biases with
emission dataset was developed based on population observed climatology is under development in order to
distribution and large point source emissions. With an improve the reference data for retrieval of GOSAT
ocean pCO, data assimilation system we completed concentration  form  spectroscopic  data.  Terrestrial
simulation of the surface ocean pCO, fields from 1996 to biospheric model VISIT will be adapted for parameter
2008, using assimilated ocean currents from GFDL and tuning to optimize a seasonal cycle simulation in global
OCCO reanalyzes. The inverse modeling algorithm was scale, and high resolution spatial fluxes are under
tested with updated set of surface fluxes and chemical sinks. development.
JMA GPV meteorological data at 0.5 degree resolution 5. CPU use in the current year (from April to
were tested for use in tracer transport model with several September 2009)
valuable tracer transport algorithms. Improved treatment of 13users, CPU hours <1 node: 8,875 hours,
the cloud convection was developed using operational 1 node: 254 hours, 2 node: 2,045 hours, total: 11,173 hours

-10-
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WFEERE4L : CAl EMBIT L ET N Y I al—Ya OBV AT LADEBE
(Development of a Combined System for CAl-Satellite Imager Analysis and Model
Simulation)

MERES R RFERES AT LA ¥ — hEBE

HEF7EE R KRFEREY AT L% —  Nick Schutgens « T KH#H « %5 MG
FHMUZEMFEPR RS AT

FREAERE « Rk 21 A~ Pk 21 4EJE

1. Purpose scenarios and observations of AOT and AE to arrive at a
We want to improve global predictions of atmospheric

aerosol loads by SPRINTARS (a global three-

best estimate of global aerosol loads (see Figure 2).

dimensional aerosol transport-radiation model, coupled to 4. Future plans

MIROC, the CCSR/NIES/FRCGC-GCM), firstly to GOSAT CAI observations will be applied in the

support the GOSAT FTS retrievals, and secondly to assimilation system. The system will be used to actually

improve our understanding of aerosol anthropogenic estimate new emission scenarios. In addition, we will

climate forcings. continue to improve AOT in SPRINTARS.

2. Method 5. CPU use in the current year (from April to
SPRINTARS predictions are improved in two ways: September 2009)

firstly by more sophisticated modeling, and secondly by 4 users, CPU hours <1 node: 1,785 hours,

assimilating observations. Sulfate modeling is improved 1 node: 26,281 hours, 2 node: 0 hour, total: 28,066 hours

by implementing more detailed aqueous-phase reactions.
6. Summary in the previous year

6.1. Project
Development of a Combined System for CAl-Satellite

Nitrate aerosols are introduced through a thermodynamic
equilibrium  model for ammonium-sulfate—nitrate
components. Finally, overall aerosol modeling is
improved by assimilating AOT (Aerosol optical Imager Analysis and Model Simulation

thickness) and AE (Angstrdm exponent) observations
6.2. Purpose

To improve global predictions of aerosol loads, we

that allow us to adjust aerosol emissions to realistic levels.

3. Results propose to combine simulated data from a global three-

In the previous year, we found that the AOT in dimensional aerosol transport-radiation model

SPRINTARS tends to be lower than that obtained from (SPRINTARS) coupled to the CCSR/NIES/FRCGC-

satellite imagers. The improvement in the sulfur module GCM (MIROC) with observed data by CAL.

causes an increase in column SO, burden. The
6.3. Abstract

We compared simulated aerosol distributions by a

implementation of the new nitrate module also causes an
increase in column aerosol burden. As a result, the newly
simulated AOT is larger than that in the original global three-dimensional aerosol transport-radiation

SPRINTARS and closer to the satellite-observed AOT, model (SPRINTARS) coupled to the
CCSR/NIES/FRCGC-GCM (MIROC) with observations

by AERONET and SKYNET surface networks and also
by MODIS and MIDORI-II/GLI satellite-borne imagers.

especially over East Asia and the north Pacific (Figure 1).
In the previous year, we developed an ensemble
Kalman filter for global aerosol that has now been
extensively tested with AERONET, SKYNET and These comparisons show that emission inventories and
MODIS observations. The system uses an ensemble of radii of aerosols in SPRINTARS should be modified.

SPRINTARS simulations with different emission

-11-
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6.4. CPU use in the previous year
3 users, CPU hours <1 node: 620 hours,
1 node: 72,096 hours, 2 node: 0 hour, total: 72,716 hours

SPRINTARS (standard) SPRINTARS (this study)

0. 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

AOTS550

Figure 1 Annual mean AOT at 550 nm obtained by the standard SPRINTARS (upper, left), this study
(upper, right), and TERRA/MODIS (lower).
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Figure 2 Effect of assimilation on SPRINTARS simulation.
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WCHAE L, FCALEICRWIFFER L, MRl < Ok
KOBAER BB D Z ERFCcH Y . LiIF LTS
HCRELLLT I ENH D, AW TIX, 2009 4
1 A 24 H~26 BIZRAE LTZFHIZ W T HEER %
FTVME T EROIR S TR O TE R ELR % 30~ 7z,
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N2 K DRRIK &SI DWW TEEIZ TR B 72912,
I & gl 3 AT DB Z FLY RV IR E SRR 21T o 72
LA, BEMoMEE Y B RERIE, X DE0%E
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32. AR 0712 BHLREETICHES EL

BIRITRET D IO HEORIEME T 5,
TR, RO ZER DA B N OTE THJRADFM
~HOBRDILD EBEZ LD, T OFLERDOZELMN
EDO X HITHY BRDILD DDNEH BT TR,
AMFSE TITREEERE SN L 7= B 0712 S48 & k& xf
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5. FEMEROF ARG (200944 A~9 A)
FIT—V45:8 CPU FER 1 / — Ri: 3 hours,
1 /—FR:0hour,2 /— K: 3,843 hours, #: 3,845 hours

6. FREEBNIAREDOE LD
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B 58 LT,
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fE A EAEAL T 2 PO R AE LT RERNTH D, =
DEMRIZONT, 2N E TICEEE T V& AVIZiFE
Do DM, FEAKORAERZ], Pkl k&R 2
DNTHSFHINTELT, BRI AT LAOFA -
FEIZOWTIERMHRENZ o T2, RFFED
CReSS # A o K A FERRIEE 1 km ORUEERR T
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Too BELORBEERZHARD 12D RAF— I %
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6.5. BJE 0712 BRSO
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6.6. WEEEEEFHBEBEEIR OF ARG
FAT—PH 9 CPU R 1 / — R0 994 hours,
1 /— F: 13,253 hours, 2 / — K: 49,510 hours,

#t: 63,758 hours
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PEDBERIZHE LT BEE T VO K E . 2 g Hn
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DUEERBTDHZ EHBME LIEB3REIE LTI,

KIE GFDL OREET VOB TH D FMS 238 5 13,
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ETARKIET N AENLE-ST ., MERRIE TR 725
BB ATe 2D DRAEL LD Y 7 b o= T Ok
RRET L, EET D,
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SARIFERBRAIT S5, HERE TR 250050125
Ble B ATV, HIERKRICE L T O TE2mA
ETANL, HDWIE, L0 IREIIR/NT A —F 2L/~
DG FREEEZ AT 5 2 L2 BT,

2. WFREE

BMEET AROEHICE L T, ZhETICFHRA N
R ZIT > CE L HIRAXE RKKJKEERE T L
DCPAM 3 L O FEH: /155 E 7 /L deepconv 123N T
ETNAVE =Tz —RA T ulTAMEE, V—Aa
— FOEXDOR—LEAT 5 B AT 5, WEAREE
X DCPAM DAk & S L 720> C, A4 X R Uk
#7781+ C deepconv & AR T 5, HIZ, [ UMEEA T
Bl Br 2 IRITEE TV DR Z1T S,
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Y, HIERA 22 50 CHUERH R 21T 5 7 dic, Hik
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H7 0t ADEY 22— LOEFEITV, ThbE RN
T TR EhEd 5, F7o, FEFREIZBLS L7-F
MR R B T8 O SR B SR A Pk U B B4 i |2 k5
LR ZTEST 2, FHREEERE & IARFRHE A
AN ELWERETH Y | KA B ek & KRR
FFO, ZOFEICEY . W RIKDK) BEET S
HIERAYZRBREE N FEBL SN D b % /T A — & DRI
Wbl o TEET LD OREN T — 4 28T 5,
deepconv & W2 SE3EFEER L L ClE, KERZEZAE
TE L7z COp & ERSy & 772 KK O Xz B3 2 BiE
FEBRAAT O ERINERET 256 IERIA T AL
T D7 OITIE SO HAFIE & S OWRAEN L U 2 BN
% 7% (Colaprete et al., 2003), Z Z TliE, WAIFLRIED
BIE LTz ERR O BRI O BUIE R A ATV W%
DSFNEIC BT 2 Ik 4 B 5,

3. EBRN

FTVEEEICRE LTIk, BIFE deepconv O FiAERLIESE
EHEDTNDLEMICH Y | HME PRI FRERIEEZ &
T+5FPETHD, DCPAM IZ OV T, Bl Fr 2 &k
JEETIVOBRFICANT T, R FRERE TR T oM
BHEE 2 — VERI LIz, iz, #ERSFR L 00K
BEHIB T 2 HIEERZ1T 5 72 DIC 0 & 70 5 M3
AEROE Y 2 — VOEEEITo 12, KELKIFITBT
DA EBR D FEFT 2 b NI KRE BRORKMRE LT
L COHBEIISHERT D TETH D,
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W T H SRR A HIER D 213 (512 LT3 E 21T -7,
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FLEATV, BB S4Bk~ B % (3 R LRI RN
R A EWIFEREB TV, 2 LT, HiiE
MR % 2/3 {512 L2 FEBR Tk, Mo AbIEd Bt 2
TIRREMEONTE(® 1), 4% b, mALIEFRkE
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B NVFRRE R O T DN AT 2 TETH
5,
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deepconv & WMo FEEEELER L LT, CO,DHMND R
D REH ORFNCET D EME TR AT o 7, BERE A E
IR D BATE S 135 & LA L LA
T 40 H OFES ZAT o T/ R ARITREIRICE R RR
DYEFERREA GO N (K 2), —F, WM E7ra
LW E LEEER T ENETHE L (RIRE 2
VN BLEORERIT, ERG DN EERE T 2 KK T, A
SN D IEEAFNEIZIR U TESM R L ORGSR &
SEDLDAREMERGH B Z L AREL TS,
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X-coordinate

X 2 ERSEETDIARKICBIT HHTEOHER
B. 40 ARSI DRtk OKEBE 54 & 7T,
4. SHOFHMHE

IR KRR OTEEREE ST B LT A —4
REPEOFIEZIT O I-dic, AT, MR,
K ES e & 2B SBT3 A —Z AL FEBR O FEhii
EPELTWD, HERZRSE. KRS, RS
FHAER RS2 D R—F 537 A —HZERICB T 51
HARROENERE & BRI E O SR 2 FE T 5 <
ZORBEAREEELRERKT S, IMx T, DCPAM &
deepconv DT T /L% AW THIEFHZFEIT L, 25
A=V B EIFEA 7 — VLB D B R R A D,
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fRTE (Ishiwatari et al., 2002) 72 & | BEFEMER Y 3% &
WICHFET 2EREE TEL TS,
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5. FEMEIOF FRI (200944 A~9 A)
FEIT2—V—%:8 CPUK# 1./ — FRiifi: 600 hours,
1/ —FR:0hour,2 /— R:0hour, #:600 hours

6. FEEEHEEFEEDE LD
6.1. FEEEITREA
TR KRG AR T VB ORISR L ORI IR

6.2. WEEEERFFERREEDO B Y

1. BFFEEK)) Tk~7-, ZERBERROELEIC
U725l T AREOHEAR - FEMER A ER O ET %
HEELC, ZNETCOMRBLUOHTED 2 #EICB W T
ZNERRE SN TEERRET LV ESRET L ET
TNAREOHR IR Z o' T AVHEOEEZ BT 5, £
FNAEfHEE LTE, METVDETNA VH—T =—
R Tal T LEE, V—2a— FozEXoFE—{bE
179 1= O EHS L OTFEREIT 5,

AT T RO FER & U CIE, BIFEOHERT) 72
HE, KESRMREMN LR EE b ETIERE KRR
DIEBAFIE D /3T A — ZARTFHE TR T e 72 D D FEBR
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PRRIUIC BT A EAERFE D S B L, BB 0%k
PEIZRET 2 mik 2 BT 5,

6.3. FEFEEFTIEFREDHRME

DCPAM & deepconv IZB\W\ T’ a7 T AMEEDRE—
fbEED DDz, AIA v E—T =—2ADUR L
AL 70T T IEEDORFERE Lz, AHA >
=7 = AL T, SRR ARA =T =
— 2 & EFO B HBIE T T VEED 725 O Fortran 90/95
74 7 7 U gool5 B L. AK L K&
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gtools ZIEH Lo THE L EXE2 2 A2 5 W
ETFVOHRFEB I o, ZOREFRHCE S &,
DCPAM DAL 21T > 72,

DCPAM D F4ETzBR & LTl [RIIEIERERE o BufiE
R AR LT, HiERK &R U B ESA 3 4 b D RIHE
FREBUE ClE, AREIRICB W TIIRER IS, PREEIRIC
BV TCHMEEARL EBELIC 5 WEEGENE Z 2 2
EPTRINT,

6.4. FEEEEFHEMEEIROF AR
Ffra——%:6 CPUHRERH 1/ — NAT: 346 hours,
1 /—FR:0hour,2 /— K:0hour, #: 346 hours
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LAY LSRR AS I BT & 7, L L,
B LMY O THEBUREITIE 100 [E03EM 5 5 7.
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%, BEEEICENER L R A O LRI 5,
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79,
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2. HrZUEHE
LAEFEL, BMEIERRES T T v 7 AD
(1) REMEE(7 NV — REORAME.
(2) 77 v bVERRAFE
(3) ELIRIRE (VA VRE) IRIEHE
(4) ISR

72 EDINT A= FARAFIE DN 21T 5,

3. EBRN

WFIEETE O (1) 22T, £, REBRE (71—
R ARAEPEDIRMT 21T 572, [ 112, Fr=2.0 (995%
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X —ESTRRIL L TNDTDEELLND,

4. BSBOFE

Ltk WETZ T v 7 A GRIEHIRER) ORUETRIE,
7T bVEL, ELIRTREE . WIISRIHRIEE A D | T
JERET L OLRIZORIT T,

5. FHEMEEROFIARE (2009 44 A~9 A)
EfTa—YHc 2  CPUMRE] 1 7 — FA&J#: 0 hour,
1 /— F: 452 hours,2 / — K: 0hour, #t: 452 hours

6. FREEMIFEDOEL D

6.1. FEAEEHTIEIRES

e OB IE B ORI BRI OELIR S I 2 L—3 3
kT EET VAR

6.2. REEEEEAFZERRE D B )

IHE BRI D B8 & IR 5 HR 2 MRT 5, BT,
ATAEREICBA%E L7z B iR 70 777 K T T
EE) TR —0 BRI KD 21T 5,

6.3. FEEEHFIUIRRE D B R

Batchelor A/ —/L LI, BSOS 70 E OB
DR D /N AR — VAT T B B« Y5 55 OO 43 A s & fR AT
L7z, TR, WERY IR VX —DIES A7 — K
AT 9 OITHE L, A A r— REITH 128, /)
A=V TIREEI R S SRR & 72 0 KA 7 — /Tl
TP XER L 725 Z & BNbhoTz,

T, MET D 2 EO AN T —DOBEE~DF
B OWENTINBITE 2 D82 TR, K3
AT L, WD LD IemT T v MVEE ORkE
~OFFEIEN0%FEELL LT/ 5 & B A,
FHEHD 100% DR EFHEIL TS 22 L hbhr ol
FEEEOWETIL, F5RII 50%RETH Y . 4340
REE DB RAFIEI TV L 2R LTWD, AN T —
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(b)

X 3 BEBFST v M EWEDEGERRDZER N, &
T v MVEIE DOEFERRE ~D G- OBERENE T,
() 50%, (b) 100% DK, M OEEIC K E =TS
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6.4. WEEEEEHBEBEEIR OF FIR G

FAT— P2 CPUIEM] 1/ — NJ: 122 hours,
1 /— K: 10,669 hours, 2 / — K: 0 hour,

#t: 10,792 hours
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FKEITH, TNOLDOEFAEFM L, Bk &0
WRBEER ATV, REUKTEER, BUEMESR. MFERFE
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HA NI EDE LR ETAND, £ 74— Ry
FRNT 72 & OIRNT 54T > TEBFHEZ B S 202 LT,
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WiV BIEAG BR 36 L OV IR BIE R IZ DV T,
MIROC (T & 2 oKW ER L X—X L L, £D
FERE LD OBy I 2L —v g v
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EBAOKINC BT DUHFERERIR DY I a2 Lb—a v,
() kBN B 1T DIFLEAEM A FE DB LR K E T iR b
IRFEIREEAIC OV CEam ™ 2 72D O IR FEEER
Ralb—var, ©OEFETNVERGBRE IRET —F &
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(o) kBT 2 IEBR S & B0 Risk 4 2 &
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1% 230Th/231Pa tbX°, Nd RINZAREE S U B ALaRE T
D, HHET — & LT AR A BB DT
O, ENLOHREREEEMY I 2L —Ya ik
DVEBRTL7-0DEFET Y o VFEOBRREICE Y HAT,
Nd RIfZ AR LIZ DTk, BJEIC R OWEF O 54 %
XHLT B T u e R A PR D BN I A N — R E
DOEEZEDTNDLEZATHD,

4. SHOFE

KRBT DET T v 7 AE b, KT7T v A
AT DUFERE TR OIGEOENB ED X 5 72
TR AL VIRESN TN DL NERND 72D DT
RBNMERZED T FETH D, ZOENTH, 1
PRI BR LN KR LR BIREIC 5 2 D B
LA, K HIVERE R G BR T 35T DB B 5 B DA |
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