HAE  ERHR

BUETHEDFET B BETRS AT L HA X ZAOME, B FuX 27 b ORERLNCET 2 1BHRE2 LT
DEIRT (2024 FE 9 A 30 HEIE) ., EFOHZEICOWTIX, ERK 30 EEBETHIHE T 5 2 V8 113 THE
FTHROFEEHH dSRDOZ L,

4.1 BUEFHS AT LOEE—EBER
411 2BHBUETHRS XTL (2KETIL (GSM) - 2Bk#T (GA))

BEFHRETIL (EKETI (GSM))

K57 fRRE TQ959 (M&FMIFEH 13 km : 0.125°)1!
SR JE AL 128 | (&% LJE 0.01 hPa)
WIHAREA] 00, 06, 12, 18UTC
< 132 e (5.5 H) (FIEAREAN : 06, 18UTC)
264 I (11 H) (FIHIRZ - 00, 12UTC)
RRE
i A THIT 2 (WIHAEIARATE)
R/ G) FUFIEE 2 IS 2 (WHIED 5 5. 1~ 3BIM@HE. 4~ 7 BI3EEE)
EEWE TRIL-ESKYREZHCTHESHEERZWHT 2 (WIHEX 2RI X 2)
) EEREBHARANTE GEEKRIEREER © 0.25° 1T) OFERAER. THEREIC
X D FEIEE T 5 KREECZ D D
FALFER Z & O RERKEEERITE QERERGRIEREER  0.25° #F) OWPKE
% il PR A Z RS 2 & 510, IKEEE o PR Z R E FHIE % SR ETEEL

b D

VIKESREEIC DWW TR, T B=MABIREYIN 2, LiZ 1 872, Q1F 2 XKiET2. BFRYIMEEE zhrh#Ed,
2 T — 2 IR TE ST, B Y 27 ANTTHIXALELFHEI AT S,
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gt (F—42REMt) YT L4

(£ (GA))

7 — & [ALFIE JRFER7 Y INE A= Y 7 4 V&2 (LETKF) ZHWlenAd 70 v K 4%
PaREA

Ktk 7R —EFNASDIKERIRAE T TQI59 (*ﬁ%ﬁaﬁﬁfﬁ%’a 13 km : 0.125°)1
A v F—FFNSDKESREE © TL319 (FEFREIFREHY 55 km : 0.5625°) !

PRI R 128 B (& L8 0.01 hPa) +Hf |4

7R —)— TR LR | 2 [

A Y F—N— T DR LR | #9 35 [

SURFHE REAAE IR D 72
b DHZEEL

MR, JEANT V RFEL JENT VAR, IENT  AHERKE, MR

VA 2 Yk (DY E51))
HoraEaR

HWETEE (adaptive multiplicative) 7 HU AR, FRZREHERZE D/KFERIREE O
METR T > A Ve, JUBRENERBRERDHE 7 o Y IVt RESE S
7= D O EIFR B BN,

VA L Yk (DY 51))
JRPt

H AR RFHER T = (B0 ZABECT exp(-1/2) 72 % BElE) 13K PR
800km (JEIEIZ DWW T 400km) . $AEHMENZ 0.8 27 —LNA b

NA TV RSB D
HA

50 hPa & b FETRIRZENESEL 7oy oadtpanidtic o5 T, #hkb E
BT, Fhzil, 01825035,

JEHTIREZ

00, 06, 12, 18UTC

Rty 4 > Fo

BIEATIREZI D 3 RFfETAT 22 & 3 IR £ T

B D15 321 IR

SESHFATS ¢ 2 KR 20 4
B A ZOVIERTS ¢ 11 I§RE 50 4 (RIHAREZ @ 00, 12UTC)
7 KEf# 50 77 (FIEAR#ZI @ 06, 18UTC)

HMHS 2 E280H (@07 —
2 LERET—%)

FIoAY YT (KHE. K. BE. B, v4 ¥ Farz 47 (8., i (K
. m), b GUED. fiffa - 74 GHED. HiE GNSS CRXGEBIER) ., 2]
BRAA X =2 % (KZGEPHR) . #E~ A 7 alkidElst G LR) . i~/ 7 n
By rx HERE) ., HESA 7 0d X —Yy (BERE) . #ERVEE
(BEEEIRE) . LR R ARINA X — v (BRI, 2 GNSS fif (EiiA)

BJEAR—H R

RELUBIIME Gl 8 R 5UE, B 2 FIH]

3 7R —EFNIEHEMEOHBEICHVEET L, 4V F—FEFNVEEBIERZRD 2HEIHVZET I,

4 FEIES X ORI - A BIOKIR - Bl - BEO T — &I, 2 KOTRENTREIC & 2 BT EERICRI SR B, =L,
Z O EENTEZE T L OMBAE Y LT Ebhin,

5 RBRIEHTIII TR 2R T % 72 1247 S5 B fET » Bl 7 — Z 2 Al e IR D £ CIEM R ENICB D D175 44 27

IERT D 2 BEDFELD 5,
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LETKF 5t8E O

T4 fiFRE TL319 (k& F-FEIFERI 55 km @ 0.5625°) !

FRIE £ 128 & (&% LJ& 0.01 hPa)

XN — 100 X ¥ oN—

ETFNT OB YT AFEK it SR A P P R R AR

WIHAME L i EREREZ LR DN IS E D WK ERE O FEET (Hamrud et al. 2015)

B R WERIFEE (adaptive multiplicative) F:EUER

R A AR R EA o —ov (F7 ABEECT exp(-1/2) & 72 2 BEEE) 13/KFEA AN
400km (KZREUSIRE D & 2 BN HR LTI 300km) . SRE S FANE 0.6 27 —LoNA
b (i ERE Y GNSS KIEBEREENCOWTIE, 1.2 27 —nA ), KRS
W20 3 I, A EEREREEENCN Uik, Rt (B— 2 fETRRE) L 7-miER
BOEHRE . MERKOY—I7MEEZFOLE T 20T 2B (A7 —Z 0.6v2
AT —nANA b)) OmKERFRERPMEER E UTH,

VEeyxYv 7 FRMT 7 > > T, T VB Y TV A RICEFEORNEE BEE T2 X5V

trryIENS,

B 7 — 2 DR TIE

BRI 5, (HL, BERIVEERHIAE LZzw,

k> 4 > kv 4 RoTEME LR U

RS RET O

7 — & AT 2 RITHGE TR

IR0 A RE TQ959 (A&F kY 13 km : 0.125°)!

H—HEEE EFLTHNEZ FEEBIHD SHEE LEEHTHELZDD
FIH 3 2 8l SYNOP FHEER., 7 X X AFEEFHS, fHE~ A 7 ailf X —Y v (EERET)
FRBTREZ] 00, 06, 12, 18UTC

TIEK DR DM

_ _ . 2 RoTHGENFRE (Hh E )

7 RfFR Simplified Extended Kalman Filter (87K @A AA)

I RBE TQ959 (&FEFEH 13 km : 0.125°)!

IPSES T84 1-3 o famiE

H—HEEE EFILFHME

FIH 5 2 83 SYNOP #f E5&GR, R E

FEATIREZ 00, 06, 12, 18UTC

¢ PREAMBRDO T — 2, HABICBWTHEFRENTOMREZEET 2 WHTOAFHINS,

TR D SEEEHEE L. B HEEMEOER TR, AR TR LR,

8 LHOKENTI 2 BRFETITbN 2, F3. HESUR - ARSI % (L U7 BT (ER S 20 R b gt i % B0
e A7 L, HESUR - HHERE & 830K OMHBABIFR 2 FIH L T LBk D 2T 3 5.
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412 RT7 YU TILFRS X T L (GEPS)

BEFRETIL

IR0 i Re TQ479 (M FRIFEFY 27 km : 0.25°)! (18 HET)
TQ319 (WEFRIFEFY 40 km : 0.375°) 1 (18 HLAKE)

PhIE B AL 128 J§ (& /& 0.01 hPa)

HIHAREA 00, 06, 12, 18UTC

. 132 K (5.5 H) (WIHAREXY @ 06, 18UTC)

264 FEfE (11 H) (FIHEAREZ : 00UTC)
432 I#fE (18 H) (WIHAREAI © 12UTC)
816 FfE (34 H) (FJHEARFXZI : 12UTC. KHEH - /KIEH D A)

X N—H 51 X nN— (50fBE 7> +aryir—17Y) (ISHET)
25 X N— (4BEZV+arru—F ) (18 HUR)

HERES LK IBEMERFE
#IHE RERFENTEZ TQ4TI NRBREEL-d D
T T B~ F L (SV) KR LETKE ?
ETFNT YV IAFIER MR ELRREAREE B#HZ > 0k)
NERRE SR EIER TR BEKEEE EH7 > 0Hk)
SV stE O
- N AbFEBRTE BURTREIE PR ERAEIR
SV AR ON S B 30°N~90°N 30°S~30°N 30°S~90°S

BRI - BEfEE 7 L D0 fiReE TL63 (BRI 270 km ). $HEJEE 40

FIE L, ARG B | (R 2 0) FEEXR
JEERR, MR 7 v 27 R | @2, BRI R
B, KRR, LAY —
. N A

Y - Btk 7L Y ELERE (AEFERAEIER & A L)

A FRF e 48 IRf A 24 IR FE eFBkai e [ C)

BEFoOKR=XOFHE (/1 4) Nl I ) - IV

EFTAE 15 BWETALE 6 B (8
B H DRI 500 hPa) DR D —3& | 850 hPa) OKIED 3 | (¥ERuEK X FET)
SEEEFARAY 0.23 K SEEPERRDY 0.20 K

SV o IHIHEEN 2 GRS 2 T | NV T YA I = AK

FIFT % SV O F K 50 f EESE | CEFaRfesR e [ L)

9 RBEREMMENTT LETKF FICEHE XN 6 FRITIRO 7 3 v L2 @HL TV 3,
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413 XVYEBEFHRSZXTL (XY ETFTIL (MSM)

« XV #EIT (MA))

BEFRETIL
Ko7 R & Gt A REI KRR 5 km, FIEREE @ BPE 4,080 km x Fgdk 3,300 km
PhIE B AL 96 J§ (% bJ8 37.5 km)
WIHARA) 00, 03, 06, 09, 12, 15, 18, 21UTC
TR 78 R (FIHAREA] : 00, 12UTC) |, 39 FERE  (RIHAREZ - 03, 06, 09, 15, 18, 21UTC)
HRE
i A THIT 2 (WHHEOMERR S X CHIFF O 1 @5 55 6 EIZATE. 27, Sk
SUBAE)
85Ky HKHEEKRE TS 2 (TR fRTE?)
P— EERBET RN (HABLUL ROBRITEBIELEA 754 YEEETF L (HAR
B B O DA I EE
KR ACFEAR S S AR R M IR AT 1 QRIS EEERL & 0.1° /8 F) Z WA
&L, 1 ZOniHEREEE T M Tl
1% il ACEERIPK T E QEERRITIRMEER  0.1° 187F) WCEE
RIS 2IRE 7L TREL
Bt (F—42EHt) >R T L
7 — X [A{LFIE 4 RITEE R
K4y ke 77 R—E T NASDKFAETHRE 5 km
4 ¥ F—FTI3DOKERETRIFE 15 km
N TUX—FETIL 96 JE+Hu Y
ShIE R AYF—FEFI 48 G+ Hi 4
FAATIREA 00, 03, 06, 09, 12, 15, 18, 21UTC
k(A7 EIRATIRRI o 3 IR & AT IR % T
B D15 52 1 RER 50 7
ZIOFV YT (KE. &R BE B, varFTerr4 7 (). iz (K
M JED . ik (GRUES IBE. BB, il 74 (]REYD. 7 X &2 (R,
R . o | B, HiE GNSS - i GNSS (AIBKE) . ZBHESRL —K— (Fy 77—
B VT o). e —x— (bR 75—, AR, ML A 2 i
—_— Bt (AIRKE) . BREAHERNA X =P % (KZOEBME) . R~ A 7 oKL
it GBELR)., @E~A 7nEd vy & (BERE), mE~f 7nEfi X -y
(BB, MR . BERREET (EIRE) . #EEERAA X =Dy
(RRREIRAE) . BRIk — X — (RERELD), 2 GNSS ik (EHTE)
BIEAR—H 2 RELEIANE GEmEERE, B Z2FH

10 i 213, WIHIEEZ] 00UTC D EERE 7T % FIHARZ] 03, 06UTC D X YV EF L OMIEEFE L LTHH T %,
U RERE D SHEMNEE a7 > A A RHEE LT, HENEE L LTR{ILLT W3,
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414 XTI 2TILFHRZXTL (MEPS)

BEFRETIL

Ko7 fieRE & Gt AL REIE M FEIRRE 5 km, FHEREIR ¢ BPE 4,080 km x mdk 3,300 km

PhiE JEEK 96 J8 (&% L8 37.5 km)

ORI 00, 06, 12, 18 UTC

FHREER 39 IRFRE

R AN—H 21 A n— 08HFHZY +avyibu—iIYV)

IERES & BENMERRF &

PR fE XY T iE

WIHBEERR A FERAZ ML (SV) 1% 0 KRS TR 40 km D XY SV (MSV40) + KFEAET-[H
f@ 80 km @ X ¥ SV (MSV80) + RERE T NICHE-D 2R SV (GSV)

EFNLT B Y TATFE TR PLEERENE (BHZ > 0Hh)

(RIS B R R TR SV % (GSV)

NSRS AR E R T 2L

SV SEOFM

SV FHE D5 aEE

MSV: 125° E-145° E, 25° N-45° N (BT 925 hPa DEEICE D X—4 v b
BEBINCEE (35° N LIF. 130° E LUROMEFRIZB W T, MSV40 Tik 925
hPa DAY 10 [1076s71] LLR, MSV80 T A0 [10-0s~ 1] LUN O %
FHERFE D SFRAY) , GSV: 120° E-170° E, 25° N-45° N

HIE - BEFEE 7L D o7 fiRRE

MSV40: 7KFAE TR0 40 km, $HEJEE 38, MSV80: 7K ATk 80 km, $H1E
JEHL 38, GSV: K7 ¥ v IA TS X724 (GEPS) ¢FU

ST AR RS MSV40: 6 Rffl. MSV80: 15 Krfil. GSV: 45 KR
BHIOKE X OFHM (/vL) | MSV: {8 b — X LT3 LF — GSV: #2ME F — X LT 3L ¥ —
WIHHEE O IRIE SV O#feHE D EIECE S A3 R UEE (FEALE - BPEE 1.8 m/s, AL 0.7 K, /K&K

0.001 kg/kg) &% X5 IfEREED %, LIRME (FAL®E - HPEE 5.13 m/s.
BT 3.42 K, 7KFEA& 0.00513 kg/kg) 12 & D 5L EEIE

SV 75 UIHHEEN 2 ST 5
SRS

NYT7YRI=v LIk

M3 % SV o

MSV40: 10, MSV80: 10, GSV: 20
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415 BHBETFRSITL BRETIL (LFM) - BtiEr (LA) )

BETFRETIL

IR57 fiRE & at A AR MR ¢ 2 km, FEEREBR @ BHPE 3,160 km x Fgk 2,600 km

SR L 76 J& (F&_EJE 21.8 km)

AR HEIERE

TR 18 W¢f CRIEAREZN : 00, 03, 06, 09, 12, 15, 18, 21UTC) , 10 KR (RIHAREA)
KL DIERE)

HRE

HirH I THF 2 (WIEMELEfEATE?)

8Ky WHEEKEE TS 2 G ETE)

EEWE XV EFILVTHH LT 3T #E O NI EICEE

KR ACPEAR R S R R M IR AT QRIS IR © 0.1° &) ICEE

KR ACEERIPKENTE GEERRIEREER © 0.1° 1) ICEE

{5 XY BT HIE?

B (F—42E1Mt) X T L

7 — X [A{LFIE NA TV v R 3RILEDIED

K53 i RE F&FEIFE © 5 km

PhEE AL 48 |8 (F% b8 21.8 km) +3biE

FRHBTIREA] fEIE R

Efb 4 > R SIENTREZ D 3 REEIRG D> & FATIREA % C

B OFREH 32T 30 43
oAV YT (RE. KR, BE, B, 4oy F7uer>45 (A, Mz

FIF S 2 2800 (Bl — | (&R, B) . b (KE. B . - 74 (JE). 7 X &2 (KR, &

2HLEEHT—%) JAE) . il GNSS - it GNSS (AJBg/kE) . ZBHESRL —K— (Fy TI—
HE), KRV —K— (Fy 77 —E, KEEELY ., i b~ 7 vikmasE!
(ATRKER) . FEAERNA X =Y v (REKBBHE) . 2~ A 7 v EsELET
(BHOKS, WEEE) ., fRE~A 7y v & (MERE) ., HE~A 7ok
A X =% (EERE. UKD, GERIBEED (EERE). #kfER
A X = v (FEEEIRE)

BJEAR—H R FIHLZW

12 S FOLETHBROBRH O X YV EF A FREZMESERME: UTHH S 2, TR, 34 OMERRIC L > TEH T
200, EE. BT T AL O 1~4 FRTZ ORI . 32 X Y =T A THREEZFHE T 3,

13 AL o 3 BRI 2. X Y ETATHRER S —HEEMYL LT 3 KL B X VBT 3, ZO%. ZOMBHEISD 1
RER THRE 2 HEEME Y LT 3 RITEDEICE VR T2, e 3EEDIRYT, 3 RTEDEOEREA I, XV ET L
BIER I NI RIBEENBMEE XY 7 o3 TATIRS 2T LD THEDL S RDEL[REBIIG U B2 EETHWS, B, 5
—HEEMEE LTHWS X Y EFLTHREZ. 8% FT=0, 1, 2 ZHHT 2, #ilz13, @KL 00UTC X Y EFILTHEE .,
FT=0 1% 03UTC ®. FT=113 04UTC @, FT=2 1% 05UTC O JaHlifftr 0 —He &Iz Zzn-2hFfHT 3,

U RS THEE S HEEMEE LT, 3XTESRICI VRN T 5, kB, BHEEBEYE LTHW 3 EHE 7L FHREI.
BEH FT=3, 3.5 #FHT %, #Hlz13. #HHEEZ] 00UTC D/l 7L FED FT=3 % 03:00UTC ®. FT=3.5 % 03:30UTC
D=1 KRR OE—HEMBE LTENZThFHT 5,

15 Hh |y RZ2R NI BET L2 BRI OWTIIM E Yy FEOBIEROFEEER LD, ThE2BIERY T3,

16 Rz 7 A X ZBANCOWTIE, B EEZBHIEICHR S FEA3RTEEZHVTWS, -, EBEMED 7 X X B o5 E 2
PRSI NE S, B EET LRI 4 V22 LTV,
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41.6 Z=+nKKHENR

gt (F—2REt) YT L4

7 — & [ALFE 3 KT ik

K57 fERE ¥ BT A AR, FEFREIRR ¢ 2 km, FHESEE C P 3,160 km x FgAk 2,600 km
PhIE B AL 76 J8 (B bJ8 21.8 km) +3 k15

FRBTREZ] HIERFB X M IERF 30 77

BRI DRFH Z T Ref 18 77

e [ D4y FTRT A5 (). WA Gl ). 7 A AR (G, ). %

: R (T —

PIBT S Ll O s —x— (kv 75—, RS- K= (Ky 79—, @Rl
RH7=2 BAIA X — v OREGEHTED)

BIEA—H R FMA L 720w

f% OB . SR

417 ZEHT7 OO ITILFHRY R T L (ZH EPS)

BETFRETIL

IS5 i RE K& TL319 (#&FEFE#H 55 km :© 0.5625°)!
B /S TREIFRAY 25 km : 0.25° x 0.25°

PhIEE AL K& 100 (B L& 0.01 hPa)
W 60 8

WA 00UTC

T RE ] 240 HFH

ETOVHEE 2Kk

XV oN—5 5RXYN— 4fEEHSy+arrue—iLI)

IHRES & BENMERRFE

A K& JRA-3Q  GRAEMENT) . RERGEMARNT GREBMNT)
Ve : + 7 5 4 >~ iR RN E
¥ MOVE/MRI.COM-G3 (Global version 3) 4D-Var
#K: MOVE/MRI.COM-G3 (Global version 3) 3D-Var

PIHHEEIER ik K& BV - ALKER - FEER lRET— FEK (BGM) &
W BRI E)

EFULT Y YT AFE it SR [ P R R 1
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4.1.8 REIBME (JRA-3Q)

gt (7—2REt) YT L4

FFEAFT AR 1947 4 9 H LI

HARS 25 A 2018 £ 12 AR DKRITHFES 27 4

7 — X [A{LFIE 4 RITEE ik

KA iREE 7o R—FTN3 I TLATY (F& T RIREH 40 km : 0.375°)!
A ¥ F =73 I TL319 (& F IR 55 km : 0.5625°)!

PhIEJE AL 100 J& (& /8 0.01 hPa) +HbE?

FEATIREZ 00, 06, 12, 18UTC

Rty 4 > Fo

BIEATIREZI D 3 WA 22 & 3 IR £ T

B D15 32 1T IR

35 IRffE 20 73 (FIHAREZ - 00UTC)
30 IRffE 20 73 (FIEAREZI © 06UTC)
25 K¢ 00 77 (FIEARR#ZI @ 12U0TC)
19 IRfE 20 99 (RIHAREZ) @ 18UTC)

A 2 2800 (@7 —
2 LERET—%)

7oAV T (RE &R BE. B, va v FFarr4 7 (8., iz (8.
b GREY . il - 74 (GHEYD . #ik GNSS CRAGEBIER) . #EAHRI A
A=Yy (RREHE) . fE~4 7 niEst BLE), iR~ 7y >
& (FEERED) . RS A 7 nilA X —Y v (HEIRE) . WRERIVIEET (HER
), #EREERNA X =2 v (BEIRE). B2 GNSS ik (Eiff)

B (BRAUE A — 7 R

RELUBIIME Gl S IEUE, B 2 FIH]

VETH 7KIE Nz Ok 1985 4£ 5 A £T: COBE-SST2 (1 E¥&T)
1985 4E 6 A LE: MGDSST (0.25 FEH&TF)
F MRI-CCM2 UKo fiEgE: TL159 (RgFMIFEHY 110 km : 1.1°) 1, $hiEJEE: 64 /8)
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419 FRETI (2E - AQF)
EF N LIRIRE T L (GWM) [RABREEF L (CWM)
E7IVIEH = RIEE T L MRI-IIT
£ FILHER FIE % Bk < 2EK H AT
75°N - 75°S 50°N - 20°N

0°E - 180° - 0°W 120°E - 150°E

Ko fERE (R R0 0.25° x 0.25° (1440 x 601) 0.05° x 0.05° (601 x 601)

0°E - 180° - 0°W

BALRAT YT
(B IfE) 547 15
(VY —RIH) 15 47 39
ORI 00,06,12,18UTC
THIHAR
(06UTC, 18UTC) 132 W 132
(00UTC, 12UTC) 264 ¢ 132 IS
JE RS 900 X5
25 JEBEL (0.0375 ~ 0.3 Hz, xHErE)
36 J7fL
WA FOENIRTRIC & 2 AT
(R TR 35 S - \/fﬂ?‘i&iﬁ% FIL
K& GSM
BIEELTRBEHORCIHES K BEAR—F 2 2 HH
iR JEAT. BB E R
4110 BRT7UHYTILFRO AT L
ETIVELFR WIRT V% Y TITHS AT A
ETVIEE B =HREIRE S L MRI-III
£ FLHEE FIE % Bk < 2EK
75°N - 75°S

AEIERE (ST %0

0.5° x 0.5° (720 x 301)

BABRAT YT

(FBIIE) 10 43

(Y — RIH) 30 77
WIHAREA 00,12UTC
TR 264 FRFfH
JEBR R oy 900 7

25 AL (0.0375 ~ 0.3 Hz, xHEmE)
36 771

TUH TR N 51 X VN —

HIHAME B NIETRIC & B AT
K& GEPS

B RESVES JEAT. MBS L &
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4111 SHETIL (BFRERHETI - BREERRRHERFR AT L - POTESHT YV TILF

| 2T L)
ET VAR HAE S € 7 v \ HAREA B SR Tl R 7 417
B WAL 55 0/ GIE 7\ =3 I £
HERULTFiE BIRZEDE
BT ARy I — FH&F (Arakawa-C)
EFOUAE 20°N - 50°N, 117.4°E - 150°E
IS iR #1,2,4,8, 16 km (7X T T 4 T A v > 2llDEAE)
RADRT TS 4 #
WIHAREA] 00, 03, 06, 09, 12, 15, 18, 21UTC
TR R 78 IR¢fE (00, 12UTC) 132 IR (00, 06, 12, 18UTC)
39 [R§RE (03, 06, 09, 15, 18, 21UTC) 39 IR (03, 09, 15, 21UTC)
XY N— BEEE: 63D (MSM + BEAR—HZ5) | 213D
JEBEEE: 138D (MSM D A) (RRITOBRFELRTIMOMER + Z i
FEEHLY UCETAMICER S % /M
WEAIZZNZN 10 X N —)
ET NG TIOTWEE T VY TV AT A
AL WL 55 oK R R
HERULTFIE IR AL
¥ AR I — FI&T (Arakawa-B)
£ 5 LFER 0° - 50°N, 95°E - 180°E
K57 RRE 1.5 km~#9J 50 km
RALAT YT 4 1
HIHAREA 00, 06, 12, 18UTC
TERIRE R 132 MRS
X A—8 BJERE: 528D (GSM + GEPS51 X >3 —)
FEBEEE: 18D (GSM DA)
Rz GSM, GEPS
BREFEETIEREHORIHE S BEAR—F 22 #H

T IEA ERHCEEE L R
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4112 BXRRDFBRERTAS AT L

EF LR HARIGRIBERER TS 27 2 (f#HT)
AWy 5N TV 3I74 7HENX (HHKREDHD)
BB LT E BRZEDE OKFEARL SRETTTA)
£ 5L GLB 8 : £¥R
NPR '8 : 15°S - 63°N, 99°E - 75°W
AT 4T GLB: %L
NPR : GLB 25 DHEFFAA 7 IA4 VAR RT 4 V7
IR0 A RE GLB: B4 1° x ®dk 0.3 - 0.5°
NPR: ®P4 1/11° x@Edk 1/10° (HARJEA, s cidHuig 2 H)
ShiEJE 60 (GLB (X E 1 J§ 2800)
M B GLB: 364 x 366 x 61 = 8,126, 664
NPR: 1334 x 578 x 60 = 46, 263,120
B x— A QUICK
FhHERARA X — A GLS
HKE T 5H 73 VHKET N
S IY
PIES Y
K& By 7R, k&, BLER, BHRE. KGR E2E
BBIEfEAT: JRA-3Q
HERAEHT: GSM
) H7KFRA JRA55-do (Tsujino et al. 2018) KUEfE
7 — X[t FiE GLB: 3D-Var (F—%[E{bv 4> Fv 5H)
NPR: 4D-Var (F—Z[@{tv 4 > F> 10 H)
FRITZE R Kild. H5 (2000 m LU
KR FE FoIUP
SR T 2807 —% | BUGEHKE - Y
fir S g = AT (Jason-3, Cryosat-2, Saral, Sentinel-3A /B, HaiYang-2B)
MTHKIE (MGDSST). #KEHE (=4 7 aliutEt)

¥ GLB: £3E 71, NPR: LKFHEEF L
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T ILELFR

HAG R BER TS 27 4 (FH)

B WL SN 7V 274 7N (HHEREH D)
i RES AIRAEDTR ORI, $RIETTTA)

Model domain

GLB: &1k
NP 19 : 15°S — 63°N, 99°E — 75°W
JPN 19 : 20° — 52°N, 117° — 160°E

IART 4 VT GLB-NP ALY 54 Y F AT 4 2
JPN: NP 22508 AMA 7 74 YR RAT 4 V7
IKE-T7 i Re GLB: %P4 1° x mdk 0.3 - 0.5°
NP: 3§ 1/11° xpgdb 1/10°
JPN: HPH 1/33° xpgdk 1/50°
HEE 60 (GLB IXif3EIR T E 1 &2 80n)
M 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
BIRAF— L4 Second-Order Moment
MERER X — A GLS
HKE T 5H 73V MKET I
B aEts
IES Gy
W71 FE 8 il
VN4 B v o2, BkE, BLE, BEKE. SR, EE
11 H¥#: GSM

12-31 H¥%: GEPS - JRA-55 & f&(E

TIZKIRA

JRAB5-do &ARAE

WA E GLB-3DVAR. NPR-4DVAR gt % IAU TRt (TAU #ifd: 3 H)
THKAAL GLB, NP: ~ A 27 a{igtihic o ke vy o v 27

JPN: [T KA v O > 7
T AR GLB, NP: 31 H

JPN: 11 H

19 NP: bAFEET L, JPN: HAEEET L
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4113 TEHEERTRS T LA

(£T—OVILETI)

EFILELFR PIRT—mVILETIL

ARV RIRZ R FLETFIL

ARETIL MRI-AGCM3(GSMUYV)

K57 fRRE TLAT9 (R FFEIFEHY 40km @ 0.375° )
PRIEFREL 40 J& (F_LJ8 0.4hPa)

TR 96 FEE (FIHAREZ] @ 12UTC)

[RRGDF v

EERENTIE K S RERFHIE (u, v, T)

I—aYILETIL

MASINGAR mk-2 rev.3

TRz — LR

10 FEOMFEOIRATR (0.2~20 1 m). 10 FEONZFEDOWE (0.2~20 g m).
WilgiE, RERE, GHRRE

HDFEA B Rifg, REZE. HURMELKRE (LMD, BF). M LEEICRET 2
Pl HAvE T GEUEDOE) . ERICIRIN - Bkic X 5 FREA GRMEDCE)
BWMEIRS X T L

T —u YL ELFE

2DVAR

A5 28I BT —%)

OFbh 8595 OEEHES)

4114 ENMEFTHS T L (2FILPEHEZEETIL)

ET VKR IR E TV

JE7 L — A LIERARY FILETIL

ARETN MRI-AGCM3(GSMUYV)

IR0 R RE TL159 (A& FFIFEHY 110km : 1.1° )
FRIEAAEL 64 J§ (f_EJ8 0.01hPa)

TERIRE R 120 Rl (FIHAREZ @ 12UTC)
KEHDF v IS EERIEHTE R SRERTFEHE (u, v)
{LEEF L MRI-CCM?2

D %5 RS AV K O BEE A

bt HFRBEROG, KRG, TE— K5
IV UBIRS R T L

AV v AT FoIr

IS 28000 (BT — %) FEHN (v rem)

4115 ZEHMLRERFISATL (CEEREEXETIL)
ET NI bR FEEEE TV (GSAM-TM)
HET L — A PERZART FAETIL
IKF-57 R RE TL159 (k& FFEIREH 110km : 1.1°)!
PRI R 60 8@ (#_L-J8 0.1hPa)
KEGDF vV JRA-55 (u, v)
LR BRI TFIE NA DR R
FIF 3 280 (@7 —2) o -EGEL ARARELRL. TZEREL (R LSRR
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4116 BEFHRETIL (KETIL. XVETIL. BHETIL) OREBEHNLETZTRE

(@)

(b)

(hPa) (hPa)
500
0.01
__________ 514,09 514,02
e +——m»>™ X ¥78WXM ™ |
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 2 A | T T
---------- ——857.86—— ——857.88——
100 ——88405m—— s mmmmmm---
o 900
200 4 —918.05—
""""""" —g64.15—
500 ST S T o
HGiH e Hoad —sssm— —wi—_L 1000
1000 - 2 xepm * * MESEEXE S = 2 S = 2 S
GSM MSM LFM GSM MSM LFM

411 BEFHRESNVOHERE (REREFIL GSM 128 B, XY EFI/L MSM 96 E. FHHIEF /L LFM 76 ) RT3
S, MEIRE (hPa), KA DHEIZ, EERKEZINE LZEE0BETRESNVOMEB L KETH Y, [UEDMHEIZ 5 &
ZATHFRR, (a) GSM, MSM, LFM 22\ TH RESED S 0.01 hPa £ TE/RLAZX. (b) & NE&KED S 500 hPa £ T
PR L2, GSM I REREROREERBIBT 2 o-p N4 7V v FEETOREDEZ/RLTH D, MSM, LFM (1355
EESBRT 24 7V v FEETTIEHERY 0 m CEFEH) OBEORMEELRTICERLZEEZRLTVWS, 2KR7
VY YTNFHRI AT LYE GSM, XY 7 YH Y ITAFHRI AT LYY MSM E, ZRZFNECSHEREZHEH LT3,
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£ 4.1.1 RERETIL GSM DOFAE 128 B XL T 2 KL L EfE, BHERKEZIRE LI2HE0OMERE L KT, BEERR,

[ mEs [ @iwra) [ mEm [ mas [ @ | wx [wes ] @ | we [ mes | @ | & |
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

444 B 6 AR R R E TR B RHER



£ 4.1.2 XYEFILMSM DOFHE 96 J8@, FHIET L LFM OIRE 76 B L X0 T 25T & & E, EERKEE L =55 0%
EEr&T. BEERT.

MSM LFM MSM LFM
B&S || %L (WPa) | #E (m) || SUE (wPa) | @ (m) BES || QUE WPa) | @ (m) || SUE (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
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4117 BEFHRETIL (2FKRETIL. XVETIL. BHETIL) OEEBREICEITZMEREHSDOTIED
e
£ 4.1.3 BETHRET L (RIKET L, XVETIL, BHIET L) OREMERICBIT 2RI SO THEOEEX (m), 2R
TUHVTNVNTFRMIAT AL RIRET IV, XY T VH U TIAFRIRATLERAYET I, TAFNRUCTEBEEZFEH LT
W3,

| | GSM | MSM | LFM |

R - 0.0025 | 0.0025
% 1) || 0.010 | 0.0085 | 0.0085
%28 || 0.045 | 0.0173 | 0.0173
%38 || 0.130 | 0.0309 | 0.0309
%48 || 0.340 | 0.0536 | 0.0536
%58 || 0.740 | 0.0936 | 0.0936
$6JE || 1.490 | 0.1681 | 0.1681
BT || 2.740 | 0.3146 | 0.3146
BEH He)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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