HAE ERHR

BUE PRI ET DBIE TR AT LA XV ADOHE, BXUT 0 X7 b ORERLNIZET 5 1EHE LT
DFRIZRT (2025 49 A 30 HEE) . RFDOHFEIZDWTIE, ¥k 30 4FEHUE TWUME T ¥ A MEE T THUE

THOIEREAG) bSO L,

41 BEFHRIATLOBPE—ER

411 E2HBEFHRIAT AL

(RBKETIL (GSM) - 2BKEEHT (GA))

BEFRETIL (2KETIL (GSM))
K53 i e TQ959 (#% 7k 13 km : 0.125°)1!
BTN =R 128 J&@ (& EJE 0.01 hPa)
LGS 00, 06, 12, 18UTC
P 132 e (5.5 H) (FIHAKEA : 06, 18UTC)
264 [ (11 H) (FHHKEZ] - 00, 12UTC)
RSB
it Hp i THS 2D (A fR b fE2)
1k FREEZ THIT 2 (WHED > B, 1~ 3@IEMEHE. 4~ 7 @3 60E)
MEWE FUU7-BEERYE2 O CEEWRER WS 5 (P IX 2R I X 5)
AR, SRRV AR E (HEERRIEHREIERL  0.25° #F) D FEEMRAEZ, TR
& O EHIAET D KRMEMEITINA7ZE D
FAALEER T & DR ERUK B HEEARNTE (MRS SIS IREMER : 0.25° ¥+ OUKE
WK A FEVAE R 22 2 MR 5 & DT, oKL O W R 22 [E & ¥ HIME % K EE B E L
75D

U KSESMRBEIZ DWTIE. T X =4
2 BT — 2RI N TE ST,

R 2, Lix 1 kT2, QX 2012, B3Iz snenEkd,
fftfr > AT AAT TR N ZEAFH S A TWS,

453 AR T AR U T A R R




i (F—4EMk) Y RTL (RBER (GA))

7 — R AL FiE BT %>y TVEHAN< YT 4 VR (LETKF) ZHWNA 7Y N 4REE
TE

T 7W&~%£M®m$ﬁ%%:ﬂww(%%ﬁ@%mkmwn%ﬂl
1 v F—FEFINIDAESERE : TL319 (K FREIFEFY 55 km : 0.5625°) 1

ATI=N=Ed 128 J&@ (f% LJE 0.01 hPa) +Hhi k4

TR =) — T OREK U | 2 (5]

A ¥ F—)b— T DR U EIEL | #9735 [

KB HE RAE DD 72

8 D HIHZEEL

MBS, FENT v AR, FENT VAKRE. NSV AMBREE, WL

T YUY TNV DIZHD
o Buig R

HAERIFERE (adaptive multiplicative) /3 HIFIR, FRERHER 2 D AKERERFEE D
BRE BT 7 A Ve, SIEFNEFREELSBE T Vv Y IV HTERAIES
72 8 DAL HURZ AR B B I A5

T YUY TNV DIZHD
ARk

A A, JEFAE AT =)V (7 ABEUT exp(-1/2) &7 B HHEE) (XK HIE
800km (ELiBIZ DWW TId 400km). $HE AL 0.8 A7 — LA b

NA TV REGEBDT=HD
HA

50 hPa & » FECRMmEZENLSER. 7oy v 7tttz 05 T, ko k
BTk, Zhzhl, 0025,

gy R 2

00, 06, 12, 18UTC

CiE (e S N

FARMTRGZI D 3 RHIFTA 5 3 IR £ T

B DRGH 32 1 R

ERARAT® © 2 BERS 20 2
B ZOVEERTS ¢ 11 e 50 43 (RIHHEEZ] @ 00, 12UTC)
7 I 50 4 (RIHAREZ : 06, 18UTC)

RIS 2 B (Bl T —
2EHULSRBELT—X)

VAV YT (KRHE. K. BE R, vy RV Ty 45 (E). iR (]
My ED), H# b GUED. il - 70 (GUEY), #iE GNSS (CRAGEBIEED), 2]
BRI A=Y v (REBEFER) . fE~ 1 7 u#dELEt G EE)., fiE~s o0
Yo vx (ERE), BESA 70 A A -y (HEIRE). #ERIMUNEH
OBEREIRIE) . @b RN A =D v OB, #2 GNSS #ilk (Erf)

BJEAR— 5 A

FECVBIAE (e sE e SUE, E) % A

3 7 R—EF VB - WEMOETIVBETF N, 1V F—EFVIRIFEER %R 23T HVEEFL,

4 EERES X OW - 7 B SR - R - RO T — 21X, 2 YOLBSERRIEIC & B M BRI R S B, 7272 L,
Z Ot EFEFTEIZE TVORIMIME L LTk b,

5 RBRARATIC IS TR & MRS B 72 14T 5 BURARAT » BT — X & ATREZR IR 0 42eb C ERER EIRIIRD 721247 5 ¥ 1 2

IVIERT D 2 FEEEDFHE D B 5,
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LETKF StE&E DM

I iR TL319 (#F-FEFEH 55 km : 0.5625°)!

PhiE 128 & (& L& 0.01 hPa)

AU N—E 100 A >N —

ETFIVT VY VT NFE T SR B R R i

#IHAME L Hi_E TR 2 AL R ORI IZ IE D W72 KRR O FE (Hamrud et al. 2015)

R AR (adaptive multiplicative) 4> B R

ISkl A A, JRFAEA T =)V (7 ABEUT exp(-1/2) &7 B HHEE) (XK A AIE
400km (KZRZIZIKE D H 2 BN LTl 300km). REGIX 0.6 A7 — LA
b (i ESTE . GNSS RIEEIEEBHNZ DWW TIE, 1.2 A7 —Jbong b)), BTG
I 3 e, AR RSB U T, B (E—2fEThRE) LU7-fmEME
BOEFE, MEEKOY— 7 MEE2dLE T4 2B (7 —)LiE 0.6v/2
A=A N) & DR KAEE S E R TR L LT,

DEE-R 2 @t 7 o TNIE, T Y Y TV A IR T EDIEDRITEE EETH LD Y

RV VITING,

BT — 2 ORI F ik

RIRFEHTIZHES B, (HU, FRRIMBEREHIFHE L2,

F b 1« > KD A RGEE R E LR L

RS RN DFEAE

7 — R [A{LFE 2 YRt et A I

K53 e TQ959 (k&7 [HFE 13 km : 0.125°)1

B —HE T fE TV P HIME A f 2B S HEE LU BB THELZE D
FIH 3 2 Bl SYNOP BEEHE. 7AXAREES, @E~Y A 7u( A—Yy (FEEEED
| 00, 06, 12, 18UTC

T 3BK D AT DFEAE

- . 2 RGN (b EfRT)

7 ARAkFE Simplified Extended Kalman Filter (157K 7 fiftffr 444 )
Ao R RE TQ959 (#% 7 [Mk@f 13 km : 0.125°)1!

R AT S 5 T 1-3 B ORI

A £ 5L P HIE

RIS 28 SYNOP it 5. AR

| 00, 06, 12, 18UTC

O TARXARBERED T — 2%, HABIZB W TR OMREZEES U TOARHIND,
TR D SRR A HEE U, B HEEMEO (TR, MRIT AR TIZRIA LR,

8 LHUKMRENTIE 2 BTN s, £9 MBI - AHRREEE B & [F A6 U 723t EARATIE & (ER S 2, I Hi 1R 2 000
filf & AL, i BIR - MEREE & L3k OFHBEBIGR 2 R U T LK & it 9 5,
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412 BT VYV TILFHRY R T L (GEPS)

BEFRETIL
IS R E TQ479 (R&FRIFEHI 27 km : 0.25°)' (18 HX T)
TQ319 (& F[FEH 40 km : 0.375°) ! (18 HEAR%)
FATIEN =P 128 J& (&% L& 0.01 hPa)
HIHAREZ 00, 06, 12, 18UTC
132 ¢ (5.5 H) (FIHIEA : 06, 18UTC)
THRH 264 B (11 H) (RUHAES4 : 00UTC)
432 FfE] (18 H) (WIHAKEX : 12UTC)
816 W[ (34 H) (#IHAREZ] : 12UTC. KIEH - KIEHDH)
AV N—H 51 AV N— (50 EFHZv+a>vbo—L7>) (1S8HET)
25 AV N— (4EEHS+arba— ) (18 HEAK)
MHES & CEEERTFE
HIE EERIEATIE 2 TQATI ~NRAREER L 72 D
W F &k ik R 27 N (SV) i & LETKF °
EFNT VYV TIVTFEE TR Y ELERER L - HERIKELK T 7 7 A Vv SiE (EE)Z o RH)
TR AR T M ARES) (BE) 7 > oH)
SV EtE DM
e P Jb e Bk A BH RIS A BRI
SV A RON KT 30°N~90°N 30°S~30°N 30°S~90°S
B - BELEE TV D 4 fRRE TL63 (K&FRIFEHT 270 km ), ShIE &K 40
PIAMEAL, ACEHRER, B | (AEITi A T) MESR
ey - B v ommg |0 WRIZTY 2R TR SR S sy )
P RO A A
LA R ] 48 IH R 24 IR (Ab>BR A & H L)
HEOKE X OFHE (/)LL) TR s —Z VT 3L F—
EFIE 15 B(W|IETALE 6 B (N
WIHAEE) D IRIE 500 hPa) D% D — 3 [ 850 hPa) D& d — 3 | (ALPERFEE L [H L)
SEVASEFRAY 0.23 K SEYISE SRR DY 0.20 K
SV 2o {fiE#EH 25K T AFE | NV TV AI=ZT ALK
MM 5 SV R B 50 fi | Bk 35 { | Gpskaidie ML)

9 RERHERENT T LETKF FICEIE I N 6 BETHMO T v v TV EMHLTWS,
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413 XVYBEFRIITL (XYETIL (MSM)

= XV AT (MA) )

HIETRETIL

I3 R RE & BT RGHIS

Me7-MbE 5 km, FHEGEE © BPH 4,080 km x FFE 3,300 km

SRIEJE X

96 & (& LJE 37.5 km)

IR 00, 03, 06, 09, 12, 15, 18, 21UTC
g U 78 Wi (WIHAREZ - 00, 12UTC) |, 39 HER (WIS : 03, 06, 09, 15, 18, 21UTC)
HRME
it A THIT 2 (WIEOMKRTE B L CHAF O 1 @5 55 6 J& IXMNE, 257, 8 8k
SAAE)
1k WG KRR PRS2 (FIHAME I E?)
S —— RS HMN (HABISN) ROBHITEIELZA 7 54 VBEmRET IV (HAR
a ) DOWE D AIEE
i TR T A0TE A S e R P g T AR AT A e SR IS IR AR « 0.1° M 7) 2 91 E
U, LIRLERAEE T VIZT T
MoK AR AL PEBRUEKFRMT A (MR SRS EERL : 0.1° #1) IZEE
A Tr 5 5 RERE TV T HAELO
@i (F—4% @) >RA7 L4
7 — X [AfLFiL 4 IRTEZE 53 ih:
e T U R—FTIVIDOKFAET-HIBE : 5 km
ACE SRR 1V F—FTIIN3DKEMFRE : 15 km
, TUR—ETI 96 JE+H R4
SHE L A YF—FEFI 48 fF+ih -4
g R 00, 03, 06, 09, 12, 15, 18, 21UTC

CE (A S N

FARFTIRZI D 3 R HIRT A & RHT R %I & T

B DRGH 32 1 R

50 73

RIS 2 Bl (Bl T —
ZEHULSRBELT—X)

VXYV YT (RE, K EBE B), v RTa Ty 5 (). izl (K
M 8. #h b GRS @, BEE). M- 7 GQED. 7TAXZ (R, M
HEE). Hi Lk GNSS - fitfil GNSS (TleKE), EBELKKL -4 — (Fy 77—
), SRV —&— (fEtTmE, Ny 75—l REmE), k<1 2o
BEE (k). MEATERNA A =Yy (REEBIR) . fE~ 1 2 0L
g G L), MRS 70y Y X8 (BERE), BESX A Z70EIA—-Ty
(BEkam g, BEREIRAE) . i BARIMBEH R OBEIRE) . #f LR AR A =Dy
CREREIRLES) . 2 K L — 2 — (SBRAE), f 2 GNSS #Efl (EHT%)

BRAR—H A

BELMERIAE (Mg sEESE, /) 2 FH

10 gz 1, WIHIFEZ] 00UTC D EERE 7 T3 A8 % FIIE4 03, 06UTC X YV EFLOMEEEFEE L THHT 5,
W ERED SHNEE 707 74 L EHEL T, HEE L LTRILL TW3,
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414 XVYTPIHVTIFHRY ZT LA (MEPS)

HEFTRETIL

I3 iR RE & BT RGHIS

Me7-MbE 5 km, FHEMEE © BPE 4,080 km x FEL 3,300 km

SRIEJE X

96 & (& /g 37.5 km)

W AR 00, 06, 12, 18 UTC

B G 39 M

AUN— 21 AV N— (08#HZY +avbu—LIV)

WMEMES & CEEMERTFE

I HEAfE A R AE

W EA R B % FEF A7 MV (SV) ¥ 0 ACEAST-[BE 40 km DAY SV (MSV40) + KA1
B 80 km D A Y SV (MSV80) + ®ERE 7 ILZHD 2K SV (GSV)

EFNT VYV TINTE Ry E AL (BE 2 v OR)

M S SR E R R T SV % (GSV)

R SR EE TR %L

SV FHE O

SV G DX G aH s

MSV: 125° E-145° E, 25° N-45° N {25\ T 925 hPa DFEIZ LY X =7y b
A BIZAE (35° N LR, 130° E IO I8\ T, MSV40 Tid 925
hPa DA 10 [1076s71] BUF, MSV80 Tl i#JEA30 [1076s71] L F DfEIE %
SR GEIE A SBRAN) , GSV: 120° E-170° E, 25° N-45° N

BETE - BEPEE TV D43 fifRE

MSV40: K FA&F[E0@ 40 km, SHEJEEL 38, MSV80: K FA& 1k 80 km, $HE
JE@% 38, GSV: ®ER7 VY v TN TP A5 L (GEPS) &R U

ST-Aith AR MSV40: 6 B, MSV80: 15 Wi, GSV: 45 ]
EHOKRE XOFM (/)LL) | MSV: i@ F =X )VZ X )L¥—, GSV: ¥l b — XL T 3L ¥F —
WA EE) O fRiE SV DX D FEIS Y AR HEME (R - BPEE 1.8 m/s, AL 0.7 K, K7&K

0.001 kg/kg) 7% &SGR E2ED%, FEME (FILE - BPEE 5.13 m/s,
AL 3.42 K, 7K784%0.00513 kg/kg) 2 &k O R ZEIE

SV 2 5 UIEE) &= AT 5
ERES

N T UVAIZLE

FH9 % SV O

MSV40: 10, MSV80: 10, GSV: 20
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415 BHBEFHRS2TL (BHETIL (LFM) - BHARAT (LA))

BEFHRETIL

RS fifRE & GRS M7k 2 km, FHAEAEI © BPE 3,160 km x FEL 2,600 km

FATIEN =P 76 JE (&% EJE 21.8 km)

WA e 1F

g U 18 e (WIHAREZ < 00, 03, 06, 09, 12, 15, 18, 21UTC) , 10 HER (RILIREZ]
FEFRBASN O )

HRME

i Hp i FMT 2 (HIHAE AT fE?)

1k KRG KRR PRS2 (P XA E)

FEWE AV EF VTR L T\ DS O PHE I [EH E

ATl AP A SV oo B FE Y KR AT A (U SR IS R AR : 0.1° 86 7) ICEE

i Al eEERAEKfRNTE GREFESRIEREFER : 0.1° 1) ICEE

nap=E AV ETOL P2

& (F—4[Mk) Y274

7 — R [AfLFE NA TV w N 3RTLEDTED

KES e F&7-[#IPE : 5 km

BhiEJE 48 B (B b 21.8 km) +HiE

fiF A R ] T 1F IR

Gk (Ar N N BRATIRZI D 3 IR RT D & fRATIREZ £ T

B ORES 3Z 1 IFH 30 43
VXV VT (RIE. Kl BE B, v NTe Ty T (a), ik

FAT 2 B8 (BHT— | (KR &), #E (KE &), M- 70 (JE). 7AXZ (K. &,

25 LEEET—X) M), il GNSS - fififit GNSS (R[BgKE), HELKRK LV —4X— (Fy I —
HE), [RRV—X— (Fy 77—, KHEEL), M b1 7 oiEt
(ArBgkE) . B ATHARAA A =Yy (KEGEFE) . B~ 27 o EELE!
(ks WER), fE~YA Z7aEY Y X (FERE) ., HE~T 70
A A=y (HERE., TEKD). EERIMUREE CEERE) ., #ikfRR
BhA A= % (HEEEIRRE)

BER— A A AL 20

12 BHE FIOVEITHBROBH DO A Y EF N FHRMEEMEEFRE e UCHMAT 5, ML, B4 ORI L > TEHT
2HL00, W, RMT T AHEREL O 1~4 BT 2 OHRZ L T25 AV ETLVIFRIEEZFHT 5,

13 fEATEER D 3 HERT 2, AV ET N FHEZE—HEME UT 3WTEDEIZ I VBT, ZDH%., ZOMFEISD 1
R P2 HEEM e U T 3SIRIGEDEIZ L VR T 5, 22 3EFEVIRT, 3IRTEDEOEFEAIZIE, AVETILH
S E NI GIEFNBEE A T oY Y TIVTFHRY AT LD THRED S RO EZLKEZIIG U EZEETHWS, B, #
—HEEE UTHWS A Y EFILFHRIEIL, @5 FT=0, 1,2 283 25, HlXIEX. #HHREL 00UTC DX Y EFIVTFHREZ.,
FT=0 i 03UTC @, FT=1 1% 04UTC @, FT=2 i% 05UTC D et o —HEfEic ZznEFnfHET 5,

U EHhEF) THRELZ S HEME UT, 3WAENEIZE VBT 5, b, H—HEHe L THW S EHE 7L IR,
EH FT=3, 3.5 2FMA$ %, HlxIE, #IHIEEZ 00UTC OFHE T FHIED FT=3 % 03:00UTC ®. FT=3.5 % 03:30UTC
D=+ KRR OE —HEME LTENETNFAT 5,

5 i b B2 R MSICHRNT LR, BRENICOWTIEM B OB EROREESGE LD, IThEBERET S,

16 5127 A X ZABPNZDWTIE, R 2 BIMEIC R FEAHRELZHWT WS, /-, WBREMNED T A X ABH Q@ WEE
PRI RIS WK S, B EFET LRI 74 VX EEHAL TW3,
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416 Z=t+oKIMEN

B (F—4 @) YRF A

7 — R [AfLFE 3 RITA 4k

K53 fRRE & GBI M0 : 2 km, FHEGEBE : B 3,160 km x FFdk 2,600 km
FATIEN =R 76 /@ (B b8 21.8 km) +#i B

fiF e R fIERF S & O IER 30 4

B O 5 32 1 R 18 4

o [BavFTET AT (). AR (R ). 7 A XA (Gl . %

VA (L —

LB AR T lasy—a— (kv 75—, REL—A— (Kv 77—, W
AT B A A — v (KRB

BEAR =7 A MU 20

e GEPAE: = S N

417 ZHT7 YV TIFRY AT L (ZH EPS)

HEFRET I

IR I3 fifRE K& TL319 (K [EIFE#Y 55 km @ 0.5625°)*
ME: A& FREIFER 25 km : 0.25° x 0.25°

ShiEJE R K& 100 f§ (5 LJ&g 0.01 hPa)
e 60 JE

HIHAREZ 00uUTC

TR 240 H Y

T 7 IVHHIS RER

AV IN—HK S5AYN— (4EFHZ+aribu—LIY)

MEES & CEEMERTFE

WA K& JRA-3Q  GEIEMEMT) . RBGERMMRNT GRHEfRYT)
BETI: &7 T A > HiZm T iE
#E7rE: MOVE/MRI.COM-G3 (Global version 3) 4D-Var
#EK: MOVE/MRI.COM-G3 (Global version 3) 3D-Var

WIHEBEIERN T K&c BE - JBPER - MEER iR — FER (BGM)
METE: BRI )

EFNVT VYV TIVFE Tt RN B B FE TR ) %
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41.8 REIBMEN (JRA-3Q)

@B (F—4EMb) YRF A

fig A HEH R 1947 4 9 A DA%
HAKY 27 A 2018 £E 12 AR DEARITHEY AT L
7 — R [AfLFE 4 IRTCE D E
o TR —ET I3 TLAT9 (& 7K 40 km : 0.375°)!
AE B AV F =TI TL319 (#&FRikEH 55 km : 0.5625°)!
FATIENE Y 100 J& (&% EJg 0.01 hPa) +Hb k4
fiF R4 00, 06, 12, 18UTC
Gk (A7 N EIRATIRZI D 3 R RTA 5 3 L £ T

B DR H 32 1 R3]

35 HERT 20 2
30 FERT 20 2
25 [REfE] 00 7 (FIHAREAI - 12UTC)
19 K¢ 20 70 (WIHAREZ] : 18UTC)

(KA
(K3

00UTC)
06UTC)

RIS 2 Bl Bl T —
ZEHUSRBEHT—X)

IVAV YT (KE, &l WE. ). vy RTme 747 (1), fidE (n).
b REY . fiofin - 70 (GUEY) . HiE GNSS (CR&GEBIESR) . 2 w5 AR A
A—=Vy (REGEEFE) ., R~ A 7 0jidlat GELE), SR~ 70y vy
X (MEERE), SRS 70l A=Yy (HERE), fRERE R
&), #IERIERAA A= v (BEZIREE) ., #2 GNSS fik (i)

B SUE A — A A

SECVERIAE (Mg s ESE, | 2 A

AT KU K OV K 1985 4£ 5 H £ T: COBE-SST2 (1 JEf&T)
1985 4E 6 B LAFE: MGDSST (0.25 EH& 1)
I MRI-CCM2 (K43 fi#ge: TL159 (B&FMIFEH 110 km : 1.1°)1, ShiEEE: 64 /8)
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419 SERERETIV (2B - AR
ETFNAHR EERBIRE TV (GWM) | RFEBIRE 7L (CWM)
=5 )VFRSE F= AR E TV MRI-IIT
£ 7))L s % bR < 2Bk H AR i
75°N - 75°8 50°N - 20°N

0°E - 180° - 0°W 120°E - 150°E

IFIERE (RS F- U880

0.25° x 0.25° (1440 x 601) 0.05° x 0.05° (601 x 601)

RALATY T
(B i) 54 14
(VY —AIH) 15 43 347
IR 00,06,12,18UTC
T
(06UTC, 18UTC) 132 ¥ 132 B¥fH
(00UTC, 12UTC) 264 M 132
JEIEBUR Sy 900 B4
25 JAPE (0.0375 ~ 0.3 Hz, x5 #l)

36 i
HH4E Bol R X B T
AR T 52 A - \éﬁ&ﬁ%?w
KEH GSM

BEEL TR ORI HED < BEA—H A %6 H
BRI R JEHT. MR B
4110 ERT7 VYV ITILFHRY AT A
E T IVHFR WIRT V3 Y TV AT b
T 7 )VERHH o= IR IRE 5L MRI-TIT
E 7 VAEIE e & B < 2Bk
75°N - 75°S

0°E - 180° - 0°W

IEoiERE (RSF 580

0.5° x 0.5° (720 x 301)

RALATY S

(BH) 10 4

(V — AIH) 30 43

WA 00,12UTC

¥ IR 264 FFE

JE IR R S 900 J%4
25 JAPEL (0.0375 ~ 0.3 Hz, X% &)
36 JifL

T U TIRA N 51 A 2 N—

HIHAE Bt NFRIE I & B AT

K& GEPS

B RZYIES T, MK E
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4111 SHETIN (BFEEHTETI - BAEBEERAESHERSIROATL - 7OT7EEHRT7 YV TILF

| 2T L)
7 VAHR HASE € 7V | FUARI 2 UG 5 e o T > A 7 1
XA AR CIRGLERAKER R R
ML T AR
jrEa ARy J— Fi&F (Arakawa-C)
7V HEI, 20°N - 50°N, 117.4°E - 150°E
K5 fERE #1,2,4,8,16 km (7 X774 T Ay ¥ allDEAE)
RADLATY T 4
HIEREZ 00, 03, 06, 09, 12, 15, 18, 21UTC
TR 78 W§fH] (00, 12UTC) 132 [ (00, 06, 12, 18UTC)
39 R (03, 06, 09, 15, 18, 21UTC) 39 [ (03, 09, 15, 21UTC)
AV N—H BEEE: 6380 (MSM + BEA—HA5) |21 @D
FEAERE: 1380 (MSM DOA) (R[RETDEEFRTROMER + Dt
FETLE UTETAMIZERS 50
IZEAIZENZEN 10 A V8 —)
ETIVHFR TIOTBEM T Y TIVTHY AT L
AL EaM TRGEEKER AR
Bt L% A BRARRT IR
T ARy — Fi&T (Arakawa-B)
E 7L EI 0° - 50°N, 95°F - 180°E
I3 e # 1.5 km~#J 50 km
RALATY T 4 ¥
IR 00, 06, 12, 18UTC
TR 132 FRERH
AU N—H BJERE: 52380 (GSM + GEPS51 A > /N—)
FEHERE: 138D (GSM DA)
K&H GSM, GEPS
BJEEL TIEBEH ORI D < BEK— 2 % {HH

7 Jk A R IZEME L 2w
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4112 BRAFBRERFTHUS X7 A

ETIVETR HAR R EE AT A7 0 (fHr)
Xl fiFE TV I7 1 7 AR (HEKREDH D)
B LTk BRRESE OKELM, HE M)
T 7V RE GLB '8 : 42k
NPR '8 : 15°S - 63°N, 99°E - 75°W
IAT A4 VT GLB: 7% UL
NPR : GLB 25 DHFEA T T4 VIR AT 4 VT
K R B GLB: #H7E 1° x ik 0.3 - 0.5°
NPR: BV 1/11° xpgdb 1/10° (HAEW, MWEESTIEH WK 72 6H)
hEE 60 (GLB [ZWEEHSUN 1 % B 0)
eI GLB: 364 x 366 x 61 — 8, 126, 664
NPR: 1334 x 578 x 60 = 46, 263, 120
BiAF—LA GLB: Second-Order Moment
NPR: QUICK
MEREAAF— L GLS
WEKE TV 507 TVHKET IV
L PIESEYE
LS ETE
K&H B Iy oA, BokE, WER, KL, SR, BE

SEAFENT: JRA-3Q
RN GSM

KA

JRA55-do (Tsujino et al. 2018) SifEfE

7 — R AL FiE GLB: 3D-Var (F—&EMtw 4 > Ko 5 H)
NPR: 4D-Var (F— XL 1> K 10 H)

FAATT 252K K. ¥4 (2000 m BAE)

MoK A LT Fyyvs

Iz 2 BT — &

BB - 365

Ty S 1 = B G HBI) (Jason-3, Cryosat-2, Saral, Sentinel-3A/B, Sentinel-6MF,
HaiYang-2B)

MR (MGDSST), MKEEE (1 7 akiiEr)

18 GLB: £HE 7). NPR: LA FHET L
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7 VAR HARFELEHE T AT A (F#)
SC iR 7V 371 7ARA (AHERrD D)
HER LT ik AIRZEDE GRS, SRETT)

Model domain

GLB: &3k
NP 19 : 15°S — 63°N, 99°E — 75°W
JPN 19 : 20° — 52°N, 117° — 160°E

FAT A VDT GLB-NP WAMA Y FA VAT 4 VT
JPN: NP 26 DBFHAT TV RAT 4 VT
IR i e GLB: ® 1° x mdk 0.3 - 0.5°
NP: 3 1/11° xF§dL 1/10°
JPN: B4 1/33° xfdt 1/50°
PhiEE 60 (GLB 1355 fE 1 J& %2 600)
T R GLB: 364 x 366 x 61 = 8,126, 664
NP: 2049 x 784 x 60 = 96, 384, 960
JPN: 1423 x 1604 x 60 = 136,949, 520
B AF—2L0 Second-Order Moment
ERAAF— A GLS
HKETIL 57 TVIEKETIL
By eate
S ERE
W FH 8 3
K& B Iv oA, ke, WEE, EESE, K. RE

11 H¥#: GSM
12-31 H¥#: GEPS - JRA-55 &4

TKFREA

JRAB5-do KABAE

WIEAfEAL GLB-3DVAR. NPR-4DVAR f##frfG R % AU (2 ClRfk (TAU BAf: 3 H)
KWL GLB, NP: ¥ 7 0 GHz 30 < Mok fi#iric -y o v o

JPN: [GT HRGE R Ic Ty v
T IR GLB, NP: 31 H

JPN: 11 H

19 NP: JLAFEREE TV, JPN: HAEWE 7L
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4113 EFEWBEWFRHI T L

(EI—OVILETI)

£ FIVELFR 2ERT—OVILETIL

JET L —LA BERART MVET I

K[HBRET IV MRI-AGCM3(GSMUYV)

K53 i e TLAT9 (F&1-[EIFE#Y 40km : 0.375°)1
BTN =R 40 J@ (#x_LJ& 0.4hPa)

TiRe 96 FFE (FIHIREZ] : 12UTC)

[REGDF T

RERIEHTAE R O RBRF®AE (u, v, T)

T—aYILETI

MASINGAR mk-2 rev.3

TR —1 VIVEEL

10 FFOR R DOERRAHE (0.2~20 4 m), 10 FHOKZDHESE (0.2~20 4 m),

iR, HERE, AR HE
HD A R KipE, RHAE, HOREDIREE (hBOKD. BE). bR ICKFET S
Tk R EHET MRS, BRI - BRI & 50RE GEMETLE)
BT AT L

T—u Y VE{LFE

2DVAR

IS B8 (BT — %)

VEDLY 8T 95 CLEMEX)

4114 BAEFRAS 27 L (RFLZEEETIV)

T IVHRR LIEALF L E TV

HEIT LV —LAh RERARY MIVET I

KEETNV MRI-AGCM3(GSMUYV)

K5 iR TL159 (k& 7k 110km : 1.1°)!
ATIEN=Ed 64 B (&%_EJE 0.01hPa)

TR R 120 W (RIEAREZ : 12UTC)
[EGDOF v v L ERARMTE R R ERFWAE (u, v)
fb¥ETF IV MRI-CCM2

B D % 5 K& Mk AV OB E AL

=7 SEFREESS, SAMG. AYE— Kt
AV VB AT A

AV AR FyIvY

RIS 280 (BT — %) fEBH (XY aeR)

4115 ZEIERFBTY AT L (ZBIERFRZEETIV)

ETIVHIR b FE % E TV (GSAM-TM)
HETL—LA BERARY MILVET IV

K iR TL159 (F& 7k 110km : 1.1°)!

PhiE 60 J& (i L@ 0.1hPa)

KEGDF v IV T JRA-3Q (u, v)

B b FEFRLTE RA ZIRE VR

RIS 281 (BT — %) i EBUHL ARAABLRL, MIZERSEI (R b RIEE)
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4116 HEFBRETIV (2KETIL. XVETIL, BHETIV) OSAERBENIGNT 5KE

(@)

(b)

(hPa) (hPa)
500
0.01
__________ 514,09 =514, 02 e
oo +—m— 77— o
0.05
—566.90—
—_— T
o1+ 1 | e
____________________ 600
0.2 60975 —— ——609.72——
0.5 e T e R Lt C T
——653.30—
P e I e eeeas
2 :2-2-6: __________ =701 21=——===701.21== 700
5 — 7874 T T Tmmmes mmmmmeeee-
oY IR " R [
.......... ——784.88—— ——784.90—
20 800
—81558mm— - -ee- mmmmmmm--
50 42— R R0 1 - | T e
---------- ——857.86—— ——857.88——
100 ——88405m—— s mmmmmm---
o 900
200 4 —918.05—
""""""" — 064, 15—
500 ST S T o
HE T —sssm— —wi—_L 1000
1000 - 2 xepm * * MESEEXE S = 2 S = 2 S
GSM MSM LFM GSM MSM LFM

X 4.1.1 BAEFPHETNVOHMERE (£ERETIL GSM 128 B, AV ETIN MSM 96 B, FHHE T I LFM 76 B) X595
K, WIS E (hPa), MO, EERGZNE L ZSEOBIETFHRETNVOHRER L KETH Y, KEDEIX 5 E
ZIATHER, (a) GSM, MSM, LFM (2D W TR FEAES S 0.01 hPa £ T2RU7ZM, (b) HTEEED S 500 hPa £ T
EHARUH, GSM X TEHESOKIEEZZIBT S5 o-p N1 7V y NEBETOKEDMEEZRLTE Y, MSM, LFM I338%M5
EEBIRT N7y REETTIEERD 0m CEEHEE) OHBEORMEE2K[EICERLZEERLTWS, 2K7T
VHUTIUVTFRYATFLAYE GSM, AV T UV TLTFHRYATLE MSM 12, TNFNECHEREEZHEHLTWS,
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# 4.1.1 @FRETIN GSM DHHE 128 B WIGT 2 RE L EE, EHERLKEZE L ZBEOMER L LE. BEE2FR,

[ mEs [ @wiwra) [ mEm [[mas [ @ | we [wes || @ | we [[mes || @r [ &g |
128 0.01 79302.24 96 29.96 23857.17 64 213.58 11367.28 32 704.27 2964.22
127 0.03 73368.19 95 32.44 23344.16 63 224.52 11050.66 31 720.94 2779.67
126 0.05 70062.03 94 35.04 22848.30 62 235.84 10737.16 30 737.41 2600.76
125 0.08 66860.46 93 37.77 22367.82 61 247.56 10425.91 29 753.64 2427.57
124 0.12 63759.47 92 40.62 21901.12 60 259.66 10116.69 28 769.60 2260.14
123 0.18 60764.72 91 43.61 21446.78 59 272.14 9809.69 27 785.26 2098.54
122 0.27 57880.41 90 46.75 21003.52 58 285.00 9505.12 26 800.60 1942.83
121 0.39 55109.34 89 50.05 20570.23 57 298.23 9203.19 25 815.58 1793.08
120 0.56 52453.05 88 53.50 20145.91 56 311.82 8904.09 24 830.17 1649.34
119 0.77 49918.09 87 57.13 19729.08 55 325.76 8608.01 23 844.34 1511.67
118 1.03 47547.84 86 60.95 19319.29 54 340.05 8315.14 22 858.07 1380.13
117 1.37 45354.02 85 64.96 18915.42 53 354.66 8025.64 21 871.31 1254.79
116 1.77 43354.76 84 69.17 18516.92 52 369.59 7739.70 20 884.05 1135.68
115 2.26 41529.77 83 73.60 18123.33 51 384.82 T457.47 19 896.25 1022.86
114 2.83 39860.66 82 78.26 17734.28 50 400.34 7179.10 18 907.90 916.37
113 3.49 38331.13 81 83.15 17349.46 49 416.13 6904.73 17 918.96 816.22
112 4.25 36926.70 80 88.30 16968.60 48 432.16 6634.52 16 929.42 722.44
111 5.10 35634.51 79 93.71 16591.53 47 448.43 6368.60 15 939.25 635.02
110 6.06 34443.08 78 99.39 16218.09 46 464.91 6107.09 14 948.45 553.94
109 7.11 33342.13 T 105.36 15848.18 45 481.57 5850.13 13 956.99 479.16
108 8.27 32322.49 76 111.63 15481.74 44 498.40 5597.83 12 964.88 410.61
107 9.53 31373.82 75 118.21 15118.74 43 515.37 5350.28 11 972.11 348.19
106 10.89 30485.44 74 125.10 14759.18 42 532.46 5107.58 10 978.69 291.76
105 12.35 29650.90 73 132.33 14403.10 41 549.65 4869.82 9 984.61 241.17
104 13.91 28865.16 72 139.90 14050.53 40 566.90 4637.08 8 989.90 196.18
103 15.57 28123.61 71 147.81 13701.55 39 584.20 4409.44 7 994.59 156.53
102 17.32 27422.01 70 156.08 13356.25 38 601.52 4186.97 6 998.69 121.89
101 19.17 26756.51 69 164.72 13014.70 37 618.82 3969.73 5 1002.26 91.89
100 21.13 26123.57 68 173.73 12677.03 36 636.10 3757.79 4 1005.34 66.06
99 23.18 25519.97 67 183.11 12343.33 35 653.30 3551.21 3 1007.99 43.88
98 25.33 24942.77 66 192.88 12013.73 34 670.42 3350.05 2 1010.28 24.74
97 27.59 24389.31 65 203.04 11688.34 33 687.42 3154.37 1 1012.30 7.92
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# 4.1.2 AYEF)LMSM DA 96 J8., FBHIET IV LFM OFE 76 B Xt T2 KATE L EE, EERKENE LSS 0N
B & ST, mE % KRR,

MSM LFM MSM LFM
E&S || QL (WPa) | @ (m) || %UE (WPa) | i (m) mES || QUL (WPa) | @ (m) || &QUE (WPa) | % (m)
96 4.04 37500.00 48 362.39 7886.52 362.25 7889.19
95 4.59 36584.14 47 380.80 7540.48 380.67 7542.90
94 5.21 35682.59 46 399.43 7203.77 399.30 7205.95
93 5.92 34795.25 45 418.25 6876.28 418.13 6878.24
92 6.71 33922.02 44 437.23 6557.91 437.12 6559.65
91 7.60 33062.79 43 456.34 6248.56 456.24 6250.10
90 8.61 32217.45 42 475.54 5948.11 475.45 5949.47
89 9.74 31385.91 41 494.80 5656.47 494.72 5657.66
88 11.00 30568.05 40 514.09 5373.54 514.02 5374.57
87 12.40 29763.78 39 533.37 5099.20 533.31 5100.08
86 13.96 28973.00 38 552.61 4833.36 552.55 4834.10
85 15.69 28195.59 37 571.77 4575.91 571.73 4576.53
84 17.61 27431.45 36 590.83 4326.75 590.79 4327.25
83 19.73 26680.49 35 609.75 4085.77 609.72 4086.17
82 22.08 25942.59 34 628.50 3852.88 628.48 3853.17
81 24.66 25217.65 33 647.06 3627.95 647.04 3628.16
80 27.50 24505.57 32 665.38 3410.90 665.36 3411.03
79 30.62 23806.24 31 683.44 3201.62 683.43 3201.68
78 34.03 23119.57 30 701.21 3000.00 701.21 3000.00
T 37.77 22445.44 29 718.67 2805.94 718.68 2805.89
76 41.86 21783.75 41.75 21801.00 28 735.80 2619.34 735.81 2619.24
75 46.31 21134.41 46.19 21150.83 27 752.55 2440.09 752.57 2439.95
74 51.15 20497.29 51.03 20512.93 26 768.92 2268.09 768.94 2267.92
73 56.41 19872.31 56.28 19887.18 25 784.88 2103.23 784.90 2103.03
72 62.10 19259.36 61.96 19273.48 24 800.41 1945.42 800.44 1945.20
71 68.23 18658.33 68.09 18671.73 23 815.49 1794.54 815.52 1794.30
70 74.84 18069.12 74.69 18081.83 22 830.11 1650.49 830.13 1650.25
69 81.93 17491.62 81.78 17503.66 21 844.23 1513.18 844.26 1512.93
68 89.53 16925.74 89.37 16937.13 20 857.86 1382.48 857.88 1382.23
67 97.67 16371.36 97.50 16382.12 19 870.97 1258.31 870.99 1258.07
66 106.35 15828.39 106.18 15838.55 18 883.55 1140.56 883.58 1140.32
65 115.61 15296.72 115.43 15306.29 17 895.59 1029.12 895.62 1028.89
64 125.45 14776.24 125.27 14785.26 16 907.09 923.90 907.11 923.67
63 135.89 14266.86 135.71 14275.33 15 918.03 824.77 918.05 824.57
62 146.95 13768.46 146.77 13776.42 14 928.40 731.65 928.42 731.46
61 158.64 13280.95 158.45 13288.41 13 938.20 644.43 938.22 644.25
60 170.97 12804.22 170.79 12811.20 12 947.42 563.00 947.44 562.84
59 183.96 12338.16 183.77 12344.69 11 956.07 487.26 956.09 487.13
58 197.60 11882.68 197.41 11888.77 10 964.14 417.11 964.15 416.99
57 211.91 11437.67 211.72 11443.34 9 971.62 352.44 971.63 352.34
56 226.89 11003.02 226.71 11008.29 8 978.53 293.15 978.54 293.07
55 242.43 10578.64 242.25 10583.52 7 984.85 239.14 984.86 239.07
54 258.42 10164.41 258.24 10168.92 6 990.60 190.29 990.60 190.25
53 274.84 9760.23 274.66 9764.40 5 995.77 146.52 995.78 146.48
52 291.66 9366.00 291.49 9369.84 4 1000.38 107.70 1000.38 107.68
51 308.85 8981.62 308.69 8985.15 3 1004.42 73.75 1004.42 73.74
50 326.39 8606.99 326.23 8610.21 2 1007.91 44.55 1007.91 44.54
49 344.25 8241.98 344.10 8244.92 1 1010.85 20.00 1010.85 20.00

469 AR T AR U T A R R



4117 BEFRETI (BKETIV. AVETIL., BHHETIV) OEMABRICSITIMEREIASOLED
FES
# 413 BUETHRET IV (BRET IV, AVETIN, BHETIN) OEREREICE ) 2HRELSOLEDOHES (m), 2K
TV VTNVFBRVATLERIRET N, AVT VY VTV FRVATLEAVET NI, TNTNRAL TEEZHHEL T
W3,

| | GSM | MSM | LFM |

K fE - 0.0025 | 0.0025
%1 || 0.010 | 0.0085 | 0.0085
%2 || 0.045 | 0.0173 | 0.0173
%3 || 0.130 | 0.0309 | 0.0309
%4 || 0.340 | 0.0536 | 0.0536
%58 || 0.740 | 0.0936 | 0.0936
HH6E || 1.490 | 0.1681 | 0.1681
TR || 2.740 | 0.3146 | 0.3146
B B8 )E - 0.6076 | 0.6076

Hamrud, M., M. Bonavita, and L. Isaksen, 2015: EnKF and hybrid gain ensemble data assimilation. Part I:
EnKF implementation. Mon. Wea. Rev., 143, 4847-4864.
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Bamber, M. Bentsen, C. W. Boning, A. Bozec, E. P. Chassignet, E. Curchitser, F. B. Dias, P. J. Durack, S.
M. Griffies, Y. Harada, M. Ilicak, S. A. Josey, C. Kobayashi, S. Kobayashi, Y. Komuro, W. G. Large, J. Le
Sommer, S. J. Marsland, S. Masina, M. Scheinert, H. Tomita, M. Valdivieso, and D. Yamazaki, 2018: JRA-55
based surface dataset for driving ocean-sea-ice models (JRA55-do). Ocean Modelling, 130.

R, 2009: REREE RN, BUE T EERERE - SIS 55 5, KGUT FEREE, 11-14.
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