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X112 LESIZ X 0 15 5 7= I KA — A U, =
7.0m/is, &M & 6=25%102m (u*=0.35m/s, Rej,; =
11550) DEAETFIZHB T 2RI R EH A B L TORFTA D
T 77 v ADQBM A &R T, DNSIZL Vb il
Ugini =52mls, 0= 1.25x1072m (u*=0.25 m/s, Rej,; =
4340) DEMETIZHRIT 20 (R DK 4) 1[ZH~T,
AR FNHFET DRFIIANT 77 v 7 AR MY —
7 O L, KV IRWEOZFEE NI Z STV
LT ENbNS,

21T AT FIREED y — z Wi /378 ORF#ZE{L % Sc
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IR E

HEWFFEHE - ERER TR TR SRR — -

RN

=1 & Sc =600 DGAEEHEL R, B, Zib
DOFETITE BICTHNIBORE % DNS, 2 H FHDF
BHEZLESIZEVIT-o T3, fir—AL i, AHT
IERIRAE D BHERE BT 5~ v v a b— 2RITE
XIAENRR S T H~EHEEE 55, Sc =600 D
B DA TEEEIL Sc =1 DA T|EHZT D 722
WZ Enbing,

M1 LESIZEVEONERFANT 7T v 7 2AD5
EiEAZiie

(@ (b)
K2 AUFHEDOLESICEVEONZAITRED Y
-z Wi 4346, (a) Sc=1, (b)Sc =600,

4. SHOFE

LES =2— FOBAFICE Y, Sy OFREICTRER &
Reynolds £¢5:F Fizk 1T 25tH., B L OEEROHE
(CO,) DOHstEIZITVE Schmidt Bt Fick i 55
BMRFEEL Ieolz, 22T, 411, & Reynolds %%,
% Schmidt 41 Fick T 2 M Rk ik Z8@ L To
AN TEHFHEEEZA O MCT B L E BT, YRV DOE
BIZOWTORFEITE VD,

5. HEEBEFROH RN (201054 A~9 A)
FITa—V4 3 CPURFRIL /— R : 0 hr, 1/
— K :4,668hrs,2 /— K :0hr, 3 : 4,668 hrs.



Sk 22 AEFE A — R — 2 L ¥ o — X R SRR A

6. WEREEMEREOELD

6.1. MEAREERF SRR A

WK K OV C O O ELITE LA O iR B & ¥
Kifi 38 L COWE OB KITT D a0 OzhEE

6.2. FEEEERIZEREOBH
AAERE L FIRE,

6.3. FEEEERF IR DR R E

631 BHHY

BE) - B9 2 M KRR O L & A T
%% FHLATRE 20 R AR O B EHE (DNS) =
— REBFE L, A0TSR 5,

6.3.2 HEFE

AFHFECIE, REBEER L S LR IR AR O
RIZE W CRIREBEIR RO TR % 5578 4 A
% (Boundary Fitted Coordinate, BFC) Z X ¥ g4 %l #
T # ik 9 5 ALE ( Arbitrary Lagrangian Eulerian
Formulation) EZEH L7, 3\ FHE AR O AN &
R, Xy z FEZENENER, A0, EH
& LT, KA 2 A THE Bl 25, e T
MAHAR & U, FHEMEES L O% R 8 T2, A
XU BRIEF RIS ZEFLE R 86 x 45 x 36,200 x 100 x 180
& LTz, XEFRER OB ML TG R E IS
< MAC (Marker And Cell) %% V=, ARFHH T,
IR —BRIEE U, % 5.2m/s, FIHAS B EGE Y
us% 025m/s & L=, Z ORI —EERH U, & KU
& & 5(=1.25x10"2m) H:AED Reynolds 3 Re;,; 13 4340,
KABEEGEE & 9 FEUED Reynolds 2 Re, ;13210 & 72
by ETABTHOFEIT =235 B LT,
2T, FEM ¢ IRRIE S B RE RS TN E O
IR Cdb 2 R 2 3R 37, ARAFFECIE, B AR =
THEFY (LT, BB ELGES & FESR) & SRR
Z W T [ E LB & R S R WELEES (BT
SERELF LS D 2 7 —AZOWTHBEEIT - T2,

-

e

B3 FEFEREFHEKT,
633 HEKREBLIOEE

A ZJEPEELR S L O ELRYG Cot=455123
FARIBREZ @ LU CORFTAD T 7T v 7 ADERE
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DAETNENART, RITANT 75 v 7 ZTEBEEL
T D F A IRELTES £ 0 mWMEZ & D 2 ERbnD,
Fio, IS & FIRERSG O RIA L Z 7 v 7
AR E BICEWT NS A b U — 27 ROIKME
L DHEMNTFET DD, ZTORBFIANT 7T v 7 A
A MU — 27 ZRBEEFLS O BRI AMA LTV D
ZEbbnd, TOLIBRERHANTTT v 7 AR
U — 2% RO R EEHEIRICEAET 5= T
o TN F 5T ARG O (T IS E S D)
BRI AHE DA B T %k T 2720128 b 2
ERMBNT VD, fEo T, BB ILFS T, HEhE
TAELR DI E A L, RO R HIZRT 23
— AT 4 v T IEBOIAEFTEIICT D720, FIRELHT
AR TRFABTZ 77 v 7 ZAREL . IRRFTA D
77T I ARANY) — I NE—RRICHHT DL DT
5EEBEZOND KEICADTREDx—2z BL Oy -
z Wi Ok LA R~ d, BIEELRSE D A B T 1%
KR HE D DREMEERT 5~ > v al—RICE
AENRBO T H~EWESIND ZERDND,

B4 RFANT 7T v 7 AOBRMESIA, () HBELIT
%o (b) FRELITES,

Flow
= Flow
i F

S\

(b)
K5 ABTEREDx —z BEOy -z WiESM (AR
HiER) . @) t=3.0s, (b)t=50s,

@)

6.4. FEEEHBEMEIROF AR
FAT—F 03 CPU Bl 1 7 — R : 72 hrs, 1
J— K :21,765hrs,2 /— K : 0 hr, & : 21,838 hrs.



Rk 22 EE A — X —a v B o — R RS SES 2010/11/09 CGER/NIES

MAEREL  WHRERIARIEE T VB OB TR X R EER

FUERRE - T RFERFEGEE SRR AR FEN
HERFZEE © N RFZRZEEE R IERE P

M RFLRFEEHE AR miEh = - s S

s KPR PR B AR SERE A PR « /bR « (L
FWGAEFE : Rk 22 4EFE ~ Rk 22 4EE

. BFERE BRI I3 b A s 1o, SR, 3 a— Ko
AWFED HHE, MR E SORERG T A—F%  EUPEORERE TV 2 KL CO MR % R 7
B CHE I 2 TTRE L T B RS EF AR B L. 2 1. A KEIL LA ST A — ¥ 3 R
DEIEE LCOEBEREETT 52 Lichsd, Sl M5 L & bio 3RITILEER L2 DEEEREITH,
& O CIE KRR OS2 B L. = huic ok

KREEMBST B2 Ll L) ZORMERD D = L x> EFRR

B e 7. DCPAM % F\ 7= [RAIHARIER 2 B3R B3 1) 2 M fiRts
AT XS L 550D 1 SERARED 1 FERHRLIZ NS 7o TAmr0 2 328k & L C L A fRfE % T85L16
SDETI B L E 2 BT 2 [ EE R O A ERAE L LEEHEEITo -, ZORREEZX 1ITRT, Ik
BT D, BLHREAOEERAMER AT s ke ADERL BRI L SICHEROMEE 52 BT
BT B EERME, B EORERSERE T Rkl TR bOTH D, MHREAT S TR ARRERER (T2
RAEC L 70 BRI R B R S B Aefh A B geg  OWARERN 2 IDRT) S Il L CHERIER LA b FF
B b9 1 o0 RIS & By b NEATTBBETREAKD AT = ER LTINS, L
A OB G . B RO ok L TERE SIS REREOHAME,
B BB L OBk, g @
T B HIER DT & OB E5T 5, T I
ETDBOORTIC T 5 ERT, KA AR

REITHE L7 E XS B 5 B R KRB 1 E

B IRBE S IEOAAAER I BT 5 @RI/ L CRig % & ‘

25 LSS,

2. ﬁ%%’l‘@i (degree_north) ongitude 3C((;cq»cc 3355&)
ﬁ%@iﬁ%gg&hﬁ@§+§ biﬁ/ﬁéﬁ&?a: F?’I % 7‘%}%% N /ﬂéﬂ_{ CONTOUR INTERVAL = 5.000E+00

¥KEE5 L DCPAM (465 . 2009) % IV TIT 9, T

WEAREE 13 T21 & 7213 T42 DR IERERTHIC X » THRER ®)
RYE— O AGAREREEZFTIRD LI E T,

% 2T HEEAEE OEICN U T 3FEOIEER ¥ —
NEND Z EATRENT W, S4EFEIT T319
TONMRAEE R LR (WHIFHE) 2170, fESREED
SFRREIREME AR T D, Fo. BARCEERR O BEE -

TN 6 |25 2 BRI RHRE « KRRUES) - A —v

latitude

R . . (d597557'%r”_) 50 100 150 200 250 300 350
BEEL2 EOFHEEW LT 2, TS ORERICES N (degree _eost)
TEOFREH R CH LN TV IR ROIEY BT 2 CONTOUR INTERVAL = 2.000E+02
P | O | |
BatE1T 9, O 400 BOD 1200 1600 2000

TR PR T D RRUCH T DERRICEALTH M1 RHEERERECETOREFHRERHR,

. " N bt T85L16 OFER, FRE 0 FE D 180 FE THRLEK,
- RIBERZ DX B B - WEAEFE )N ol A

(”?Mjmijfm o F%i?)%“i%%:fiﬁrdg 180 72 B 360 i £ THRLERTH 5, (2 REIRED
Wi L TIT 9, AT ETVIIHEERTTHET L KA, BRI 5[K], (b) EEEINEE DK

deepconv (F£1L 5, 2009) T D, FEERIL, HEHHIFE O3 A, SEAERRIEIRRIE 200 [W/m?], FIV RSy 13 2000 W/m?
MRRREZ 135 2 LA CEPICUSFHEELEL sk B EERT

-15-



Sk 22 AEFE A — R — 2 L ¥ o — X R SRR A

R DBKIEN RN EDOER LA, ZNHO
2R L EREE DT T NRBOE & OREAMIZBET
DRFHITEREEFEF LTV,

deepconv 7z 7= TRy BB IRICBE L Tl A 4R
FERTHT, RN & BEEOREEB L OEE=— Fo
Fx v 7 BTV, EREBROZENFHRETAELTLE
IRDEFEEONHEICEENSH D Z L 2WRTIHED
HETITole, BUEIL, AOEEEOWLIZUEL .,
AR EHRRRE £ 15 5 72 O O R BRIy 2 FEITH T
b5,

4. SHBOFHE

ASEEDOH YTV TIE, DCPAM % AW 7= [FIHAE
HREURFHELICE L Cid, T319 R £ THMBE Z B
RSEEFHRELFEMT 2, BEAREOMEE L TiT
EKoOE, HiEROED 1/13, 0 ZHv, HIEROEEEIH
Fodi e 5 2 7256 & ORRHEEZRFHCT S, Zh
LOEBRIZ LY | JEERIE D RRRAFEZ T~ D &
E BT, BUN R L X — R B D KBRS
B - KRES - NA T — W AEELZR EOFEICB LT
HERTOME & DOIIMREEN 2 BEE2ITH, ZHLbHD
FERICHEDE | RSB ER CH LIV TV - FEBR I 1S
D B AR AR BT R R DO IE S R REE S
LEMFEEND,

F 7z, deepconv % 7z 2=k S RS I O OB FHE
B LTIk, 2 ot T B HEHI AR e & R
DYTHIREE AT S EM D BB~ DR ERET 5,
ZHITHNZ T, AREFANT 1 TF R R — A REDK
HRAESIEHR, 3 WOttt EORIERBREITH, T DOH%
WZid, RERFOKIEET L ESREENRET VORI %
Rz, BEREMERR Y SN L7235 A Ic B 1 B KA E
DEZ~LHEELTETH S, 708, deepconv DFERLTE
L R R R R O E SR FERIZHH LI,

5. FHEHEEIROFERI (2010F4 H~9 H)
FIT2—V4$5 7 CPUWFRI 1 7 — NA @ 553 hrs, 1
/J— K :325hrs,2 /— K : 13 hrs, & : 891 hrs.

6. FEEEHEHREDE L
6.1. MEAEERERREA
TR R KRG ABIE T T A REO RIS B K OEREA) E R

6.2. WEEERTILERED HEY
WEAEERIEIC 351 5 HAY b EARRIITITA AR EE L [FIfk
Th D, WEEETEMEET VORI 21T > 721,
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KEBGFHR OB EZ DS LTV, LaL, KEiTh
NOBBICK YV EZETREST LI ENTERD-T
e, AEEICHS TN D,

6.3. FEEEEERFFERRRE D SRR

deepconv & /=GR & LT, SEREERE <RI B
TOBMEREI T2, L, &2 CIHIBMRZEN
BRI AR T 3 = — RO YRS NE L 22 -
T2 ZO7®, WHFREZMLE LT3 KGR ICT
E5ehoT-, DCPAM ZHW-5HHE & LTiE, [
BRI I T DA R 2 T L 703, K5
REGILIC & 2 BIAA R LR ORAE 21T 5 DICH E
o7 (2 [ZITHIER D B4 HE % 5- 2 1o 56 OfE R
),

@

latitude

(degree_east)
ongitude

CONTOUR INTERVAL = 5.000E+00

160 200 240 280 320

(b)

latitude

50 100 150 200 250 300 350

Q
(degree_north) (degree_east)

ongitude
CONTOUR INTERVAL = 2.000E+0Q2

X 2 [ENREEERTELNFASEEREREICE
A ERER, T21L16 OfE5, (a) BEIEE DK
S, () EEREINBAE DK, SEAR NI &
A i =

6.4. FEEEEFHRREEIR O F) FHRTL
FAT2—P$:8 CPURFREI1 / — RN : 1,861 hrs, 1
J—F:0hr,2 /—FK :0hr, 3 : 1,861 hrs.
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MAERES : ZFE—CFDERREERBITICE S ARBRETRIT 2T ADR
i

FUEARERE | SIEORFEEE AR FARIA A

HRBFTEE  ENCRBEMRIREY A7ttt 24— FAKE
AARKFESR  (LH=ET
SRR E R 2 —  LREEA]

FERAAEE © PRE 21 4R~ Rk 21 4R

1. BFEEH

AR, AEIRTRMED 20\ R 2 B S % BT
A& T T EBIRICEHEE - BRI B 7291, insilico
(2o Ba—Z TR TGN NED T 7'r
—FFHEL RS TE TS, AT, ARG T
DEREERBFIETFETH S ab initio 77 7 AL b
5 FEEYE (FMO) IR OBIREL I % | D AT — U~ b
MEDT, #—4y Mo Sy BREE LAY A’ e dhone WA,
f:ﬁﬁ;ééégéiigggﬁi;;;;;éé BPRER PPAR Y DRNRT T A b T
L. BB TR 5 e Ty O azone T8 SO TZD FRIRIEA o Y BT
o . : BIE UCTRMICAV TS, IR, i,
Ef70 - EERELE. FFRESE 72 & DAL 2RI E 72 o T B, Z DD
2. WA BWERIZF 7 ) O BOMAEERICESL 20,
KO ERBETIIC I, 7 3 BRI EHRCE o ] .

" e . % . . FT Y D ACEWOFEE VRN R T2 T, AR
oV RyTOMBEDYE FE Y —r) Off . o s )
FRLECh B, ERECOHETL, e 2T RFTY Y I BREENOT L S TH
LEFRMICH AR TH 72, £ T, A—/3—a % farlitazar 73, 7k TZD §5EM4 & TR 722 D5 AR

Yo — & 72 BT L D KRB A 2 h =R A REFOZEBHL N E ST, 5%, LEFELO
BLICE ST, =Sy MEV BRI OISR O N Le D 2 L Bt S D,

Mrd Bt A2 Tz, 3 CICBRTAOE THEED 4. SBOFHE

Tul I AU ERAWDZ LIk o T AR Stk ALFEEY T e & ORIWEH O 72 AEBEH JE

PEFRNR AT Z EDTE RN, BUKEREE D7 7 BUCEE & 72 5 LBD K OR§EZ b % ab initio L~V
YTNT = VAREAER (53871) ORHRED EEICAT TEERT 5 2 &R0, U FEERICHE Y Th 6 R
A0, ANFRORE BRMETH D, F AWML TACARBIEINC R L— 2T 2D L 5 A5 T8 )ik D E
WX, EBRWT 7o —F SRR R ORI b B A PR P r s TND, -, ¥—Fy hLkT
HTHY, JRRILE R CORMERIT IRy ks LI DV T, KA (L &
bRESNG, ARRIL T Sn s bORREELE gy pakn, mtERTOL 2B, AEROBIR

R . SRR ERIA L MO Bl oD s pom

SRR LS FERSESERZ~OGAL, B e D N
s T C S T TP L o CL IR b e A

3. R ?EEIXW#*EMQE%%EL<%ELKﬁE%
ETEMELO S E n— 5 TIBH RS AT AL, igisggéﬁﬁﬁ@ﬂmwm

TOECHBRI ST A S R FURINFHIESD FATA—H 42 CPUKFMI 1 / — AR :0hr, 1/ —
WTERY, ZORECHEHNGRIZHIRR S 5, i K:0hr,2 /—F:0hr, :0hr

HIZxt LT, AT —# A2 L, fERARAEE Wb

NIz & 37 R DNA 72 E OARE S 12645 ab

initio T FFH A A & < B w2 7

LTHD,

-17 -
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M4 : MIROC HEBERB I UOKKNFET NV ERBB/BRET NV E AWV EHR

A E R & IRRETH

BEEA © R RGHREIGERT BT
SRR - 6 B - IR -

H[EMFEE © B KT RKUBEENFSED
Br—HR - Finfak
FEREAFSE « 2Rk 22 AL~ Rk 22 L
1. WEEE®
AW TIL, MIROC KEET MIKKET VB K
ORFEMERT T /L (HELEIL NPDZ £ T LCHEREE T L,
Retgkld LRI @hAOREAE IR FTEERE T V) # A TE 5 &
. MERHEAEESCETVREEZITY, SHIT, K
ETIEb o B TN e T =2 TRNT - &
D LT ARKOKIZR & Ol RIEEREZITV, KEK
PEER DIE D>, BMEIEER | WETE IR SRIAER . PRI AR SRR R |
WA, OKIR, MBE b L—Y— XA b & DR
AL, T 40— RNy VN 72 & OfENT 21T >
TEEEEZHA LI LTV, AEE TR, 3k
OWARETRNC S BRT 5. BEICB T 52l K
B LR DFEA X S DOBRICOW TN D,
2. WREEHE
F9. 10 HER T — /L OKH - PRI A 7 v 281
EMZYI2b— b THIENTED IRITKKET
JV(ICIES) D /N — 2 a ¥ & [E BRI ITAT D A — )
—a b a—% SX-8 ITBET 5, KBV, db
KPGFEISTEA LIoKIE D & ORI K AR 218 U
TRBE(EE LT L, KKRIZTZ A — Ry 7§25
BARPFARDI20C, BIBIER S e RIRE 2 —
EKKRET WVITHMBATIE LTE XD, 2Tk,
HAAEAR o — /LTl & T2l KA X SR 2
MEH 2 DHBRRRD, GA2DRIREAAZ—0D
TERNAARHA IV T RESBREPRRICEZ D
BIZHOWNWTHND,

3. EERNL

3 WILIKIKTE TV (ICIES) % [E L BR LA JEFT D A —
N—arBa—4 SX-8 B L., ZNETHEXT
X 72 HEPROIRERNRA 2T 2 T, iz 22mi kil
DETHEA T —NVOK[IREE (LI, DO #EH)) %4t
WEEREMEL LTEX L0, 70l F60—E%
wWE L,

FP°, FEAEEER & LT DO IREIA S D 7Ok
YA 7 NEREITV, RIZH 50 U RKIEER A KR
FEERE T M & o CHHR Sz Bl KRR X 2RI

-
=~

%
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NS« EEHEAM - 155

EENSE A RENRIBEOZ A 2 7 ThH 2, W
DOH# /S, DO IREVA S DB 5 BAITITHKI 6 HAELL
AICIE. K 2 THED BHREB D R 5 — /L TOKKIKFE
BACEOEEESEE S LD Z &b hoTz (K 1),
—J7. K6 FELBE TR, BEEREITR SR
oo TNODORRZLVEFELIHND7-DIZ, DO IR
AT & L TERDRIREL Y — 2 22—k b
DIZEZ TEBREIT>T-, S HIZ, DO IBEAS DX
AIVTHHENRE A I 70D 5000 FEFHO D
D & 2000 FEAH O b DIZE 2 CEBREIT -T2, £ O
B, EENHRCLA I T EEZTH, AENRER
WBEDLLRNZ ERbioiz,

-
=~

b

a0

-lon

-0 -6l -4 B
X1 DO REINEKKEYA 74 (120,000 FHD> D
BE) OXKICKETEHER : AAiE 65 EoBHOZE
B ; B)KEROMAAE (MKUE) | ARRITBUIAL, IR Ak
DO fEENA )72 L, BEHRII DO EEASH Y ; C) Kk
PRIAFEZS bR, IREHRT DO HEENA 72 L, BERIT
DO IREIASIH V., B & COTFEOM I DO IREHD

SA T HR T, MR, MR,

INFETOERTIE, DO E#ZKETT LD
ANELTEHEZ, ZOEBICOWTITHMBICHELT
ZRMhol, T T, —OR1O DO EENT X Y ik



He
[=h==N

Wopk 22 4EFE A — 83— 2 ¥ o — Z FI AR GE R

SHEKEERBELIC Lo THEL ENE@ITKED
LA D DO KB % 5] & it 2 WHEM: A MRGEd 5 72
B, KIREEZEILORE S BEEMITKRIELTZ, £D
FER. RKMBEKRBERETT VLV CHETER 7 —1 D DO
KRB 25| & =4 olc+45r724 001 Sv (1 Sv = 10°
m¥/s) |Z VLS B KR RFEZ L A & TV D 2 & 23
A&, DO EEIWRSKE « WHE - KIKOMAMERIZ X
% HRIEE Th 5 iTREME AT ETE RN LA 5
MR o T2,

4. SHBOFHE

INETOEBRIZOWV TIKIKROERRECZE DL &
WCHER LTETA, SR EOFFITEZ 412
FARDN TR, Z 2T, %I L 0 RN %
T, FRZ, WA DORRD | K6 ITAELIRT & LI
D HER LA KR RTE N2 L4 D Bk BT DWW CHll
N5, Fio, B EOBEAMIZOWTHIELLHAND
TETHD, IHIZ, 6 FTHELATE IBEORKE 723N
PKKOREZZED L O EHOEHDORKE JITL
LZHONENTIERN =D, BN OEE %4 2 72K
EERZITH Z LIV BALMNTT D,

5. HE#SBEROFARIL (201044 A~9 A)
FAT—Y4k . 8 CPURFM 1 7 — R : 939 hrs, 1
J— K :2,560hrs,2 /— K : 0hr, & : 3,499 hrs.

6. WFEEFEFEEOELD

6.1. MEAREERFAERREA

MIROC HYEE R L OUKEE e T L & IRETER T
TV E BT i SRS FE R & R E T

6.2. MEAEESEED B
AR L [RRR

6.3. FEEEFAREDORIME

MIROC Z X % ML I2Hr s L O KoK I 8 S8R
DIED, T L 5 e 8 & E Al ZEiE e L
OEND OFEROfENT 218 U C, MERIREL~D %R
RO D12 DG & Eifi L 7=, (a) Ii#OKINZH T D
VEPEEBIE B OO A B = X K5 MR D 1= DU
KIEERET /L COCO 12 L AREES, (b) FMokID
B DMHEAEWAEEDOBALD A =X NERRDT-0
DOWFERDRSE - PFAEEROV I 2L —var, (O)ET
NORBEENED XL D727 4 — RNy 712X > Tk
D HNTND DD % ERINZTHRD Y — VOB &
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NZEN D & T fifAT,

AR N B 1T DI ETRIBIEBR DD A T =X
LETRRD IO DWHERIGERET /L COCO 1T K 5
EERIZL Y, WEHHHIOBRE & & HIZEUS ) O
WFREEROISEICRE BT L2 Enbrolz,
Fio. BN HIEEAEMAEEDE D A T =
ALEFARD T2 DWFER DK - SAFEROV I 2 L
—va YETV, EARPEDOREIITIEK DR VI X
DI EORPNEETH D Z L7 ENRENT,

NRGA—=BT LY TINDT 4 — KXy 7RI
L0 REEERCI R T 2 MR RELT 57210 T
2. EOREFEMEORR & 72 2B 7 0t 2 DFEE
(2 FE CHAIA A CRFT S FIBRIC 72 o 72 2 1T BRI,
Fio, TR EFEREEE LT A — X ZE TR
iF5Z 2Ly, =T VOO BECEREDFHE
D> DR DO KUFERSE DI ~DIE 2 AIERIZ /2 o 72,
B CIEd 523, AR RE M O EE M 2GRk S
Nl ELIEFICHEETHD, ZNHLOMKEIT, M
SNT=ETIVIEEDOMIRIZ T TRl thEOET L L
DHEGRKME Y AT AOBMREIZ & > THAREMICEE
Thy, HENLREBRELRENEEZZ OIS,

-
-

6.4. FEEEHBEEIR OF RN
FIT2—Y$ .7 CPUIKER 1 / — KR : 2,562 hrs 1
/) — K :17968hrs,2 / — K : 0 hr, £ : 20,530 hrs.
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MEEREL - NICAM IZ X B EBRKY 2T LDOWFE

AR« B R RRIBENTZEHT
LFEIRFZEE © HRCR PR KRR S0 T
FERAAETE « Rk 22 AR~ PRk 22 4%
1. BEE®

BERLA =T A L ip DL 5 ITFREEHR D Rk
ELTTEAERAS AT AT, BERSERNZ L O
FRREGI R L, F, BEMRIKCS 7e & 2 im
UTRIBICRE B a 5.2 T 5, Z0kd, Ef
K AT MTBAEO K O HIERBR S 4 BRfif 4% | CH&
ERHBSETH D, (ERDEKET LTI B
WEROFNDEND, ERKY AT AE EHICERET
LT EFTE o,

AW AT 5 42EKET /L NICAM X, FEF 1%
FRARICESWIETET L TH D A& THFE 10km
UTOMEEDS I 2 Lb—3 3 U &ITHDITE L TN
%o IDITHERD LS RFEENF ALY E—a Uid
ATz, BRK-BK-W-HF-boharBELILE
WP ZFHE L CERKS AT AR EBICERT S Z
ENTED, Flo, K[IEETNVELTERT LD
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1. Objective

We study the global and regional distributions of CO,
and methane surface fluxes with the ground-based, aircraft
observations and GOSAT satellite observation data, using
forward and inverse tracer transport modeling schemes.

2. Research plan

Our current research focuses on the use of the CO, and
methane observations of the whole troposphere as observed
by monitoring programs and GOSAT satellite. Numerical
simulation of CO, 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, the Pacific
Ocean, and by JAL aircraft. To provide more accurate
estimation of the surface fluxes with inverse modeling, the
atmospheric transport model and inversion algorithms have
to be improved.

3. Progress

Atmospheric tracer transport model algorithms were
improved by applying isentropic vertical coordinates in the
stratosphere which led to increasing stratospheric transport
delay for stable tracers closer to observed values (Fig .1).
The transport model was utilized in the inverse modeling of
the regional-level CO, fluxes with the column average CO,
data from GOSAT satellite. Preliminary analysis showed
usefulness of the satellite observations in the areas of poor
ground-based observation coverage. Multiyear simulations
the

Transcom-CH, intercomparison. Methane flux inversion

of methane transport were completed for
was used to improve estimate of the West Siberian wetland
emission. For analysis of fossil fuel emissions, we designed
simulations with a Lagrangian-Eulerian transport model
using surface fluxes of 1 km resolution globally.
Corresponding fossil fuel emission dataset was developed

based on remote sensing data of anthropogenic activity and
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large point source emissions. Simulated fluxes by an
ecosystem model were also remapped to 1 km resolution
based on satellite-based ecosystem type map. With an
ocean pCO, data assimilation system we assimilated the
surface ocean pCO, fields from 1996 to 2008, using
assimilated ocean currents from NCEP. Computationally
efficient inverse modeling algorithm based on Kalman
smoother method was implemented with significant
reduction in sensitivity matrix computation. Observed
atmospheric CO, seasonal cycles were used in an inverse
model to optimize and the terrestrial ecosystem model
VISIT parameters.
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Fig. 1. Two-dimensional view of the global distribution

of stratospheric SFg simulated on isentropic grid.

4. Future plan

We will continue the analysis of the GOSAT data and
develop advanced inverse modeling algorithms using
Lagrangian-based high resolution transport and an adjoint
version of the transport model. Terrestrial biospheric model
VISIT optimization will be extended to use of the Fluxnet
and biomass data.

5.  Current status of CPU
September 2010)

11users, CPU hours<l node: 3,026 hrs, 1 node: 318 hrs, 2
node: 0 hr, total: 3,344 hors

use (from April to
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