F1E EhiEim

1572 T ILFH

@) ﬁgﬁ{]:f Japan Meteorological Agency TH7EERETHRAEGENE

77

FHM7EEBETHBERERSE

77



sle =0 ==k
BIEFEDIRE (FHEEE)
« RRDOIRAHAFEWIEHEA M., ZREARDFRMS AEXTRBEIND,
o ARXETOREREETIV) . DEHEL BREE N IINIE
REDAKKJIREBZEZFRTESL .. ROMELHD,
MHETE-ERES EOVEE- BEFREZMNHEETERL,
(BUAMEDRRE . FiE - EENGHIK . RETILDRELE)
ETIL:EREARRKEMSLIFTELL,
RICEIYUF-ELTORIERMICRLIETRENELS,
(WEEBEOETIVIEDOF T, BEILICLSRELL)
RIJDHARHIMEE I EABEOH/NIRENRHELDITIB KT S,

© BIEFHOBRICEDEEDREMN

MHEICEFND

=
~, - mE
BENDND. —DDRERIFTHTIE % BUIiSE 7t
IR TERL, b .
s X
A A3
i - ) %)
F R L
@) BT Japan Meteorological Agency 7L T AT 78

REDIRSEFDIIEFRH-ZREICETHERREMS AEEX TSNS, KX
DRSIREFFRTHICIIALAREARBRREZTORMERE L. ZLTHRHEH S LUE
REBNPDELELD, CNONEREICEZONBIZE . BEDRWFAINAIREICAS
CEAFSIN AN, BEICIEXRIZEITHLOLBENSH S GAIEF 2019; KE-EH 2018
)O

EASZH X, BEMICEIERBIZE>TRONDEHAFEINS LALERIESN =T —
BEDLDMNREZEC ECKME - ERMICERGEBNTEGNILGENG B
DIEZMAH_EIFTELGN, T EBEETILTIHEREFHEL T, LYLLFEHRBEE
ERHOBEFHRETILOFRIEZAVLGS. ZOETILOFRIEICLRENEFTN
Do LIEA > THRIEFHRICAVDPHECRFEICIIBTRENEFEND,

KEDESE S TBENFBERIELH>TNBIHIT, TERBT 57
R LFRIERTLOTHY, BAEREIRLT HERIEMONTUVEL,
IR U ARRENDCEMTEEL T, ARXEBIMI BN TER:
DB RRFNEC, Z ORI RIS E (SRR T 2BENBTEL S, F1-
KEDHDHF RMMEE IBHESERIE) &Y, DBEI S ENDEESMINTEH
Sf-ELTH, BOES IS FREMARB DI LA TF HBENBEIHAL .
MIEFRORELELT HETIHET H_ENHIN TN,

CNEOBABERIZES>T, REFROBRICELTRENSEN, RETFHE
FIAT BRI T RICRRREA DI EEEBLATNIEESAEL, LA LT Hi
£ DR REEEARDREICKEEET 510, —DORIEFRORE (REH
T DO FREEDORESEFRIHAEETELL

FHM7EEBETHBERERSE

78



ToHUTILTFER
o FUHBLIILFTHEREIE
— BHOBEFHROES (T T IV ICESTFRUEFTDFEEMEEBFIC
HETHFE
- MHELZEITNSTER (ELE) 252 TEROREBFHROES (ToYY
TIV)EERT S,
— FNFNDFTRETH T ILAIN—(FET= B A I3—)
EFHFES 2 TUOENWAYN—FaAvO— LT ERES,
- BIRE.BEFRETIL. BREOTHEEEEZEEITILENHD,
o FUHUITILFHOFIA
— PO VITNAN—DIELDEICE>TFRADTEERE (STEE) S HET
=5,
(XS 2ENNSNEFRIDEEEAT VL EHFIND, BE)
— AIREMEDHIEHRDSFTIVANEETES,
@A hrA—=ILIUIERKAFFRLTOVELDMED A N—TIXF RN HS. %
E)

@) SSRJT Japan Meteorological Agency SH7EERIET BB ENE 79

HEFHROBERICEFTNOFIMRE (FTRDRHERE) ZERICHEET H-ODF
RO UTILFHAH D, T YU TILFHRTE. FHROMAELG L CERMIC
INSTHEFELSE)E5ADETHHBELREDTHEEMEEREL ., EBHZTMAT-1E
HOBIEFHROER (ToHUITINERD TNTNOBIEFRETILOFUET
DY T VAN (FEEBITAUN=) EBEMATONGEWT oYU T LA R—
ZAVMA—ILSVERS, T VT L EKRIFESG TER T HSTEREOHERNT
RELIDRIREDEFATHY . REDAKIRELZHERMITBIET HENTED

ENENDAVN—FRITREFEEZBL-BETFRETLOFATHY, AN
—DELDERBICFIOTFADTERME EBE) ERBELHENTES, AL
DA FHREFMTAUN—DELDENKRENGE | FFTECYEBREICEENIM
INGRREDNFERRELHITERLOTVARIKETHAZLZEKRL., FRDTFHE
EENKRENCENATESND,

ToYUTILFHRTIE, BARELLTHOHMEICS A EBNFMRELLTHE
LOSEETHEBD FRNEOND, BE—DRERMI T/ O AA—IILFV) TIEF
AN NTLEIGETH. TUH VTV FHRTEBEZ A N—DERA O RIHER
BRI 5 EMNTEDTEBFIRD—DTH S,

FHM7EEBETHBERERSE

79



[RRTODTUOY VT ILFHRU AT L
IZHE T HRRGCEEERTFIE

- MHIEEERTFIA
- MBECEFNITREMERET DT,

- TREILTHRONBITEICRE (EoE) 2 5A THEAMDHEE
AEL.BIEFHRET LERTIHELICKYVERDFHRIEEZF D,

- EBIEHETRE HREICEENITEREME) ZREL TS,
° EE$E"J¢%IEE$EDE§§%|J 5£ (Stochastically Perturbed Physical Tendencies; SPPT;%)
- ?iﬂlﬁ%#ﬁ%?)lﬂﬂ:ﬁ%'l‘i@ﬁés YEBEOTEERMLEEZREATSHF
— NGAR)E—2aV TRETELGV T EEHZHENGIEFHIETKRE,
WIEBIEDBBEIEICS VY LIREEEMNZ S,
- BEBSOEXTYI T YEEROKBELCEICELTIVE LIGE
BEELIT,
- BEKEES
— TEREFEDSL. BEHKEDFHEEEERITIT HFiE,

@) SSRJT Japan Meteorological Agency SH7EEMETRRHEHE 80

[ERTTEALTVWST VYU TILFHROATLTRLONATWSESERFIEE
WOMBITT %o

PHEDRE (BTEDRE)IZOVNTIE., MM ESHZYHEICERIMNICNZS
CEICKYRITTED, MHHEDIRETIGATICE > TREKELGY . BRADOAHAMDIEE
FTARZEETELRN, F-EFHABEELLICHETIREZRBELTVWAIENEE
LULAS, SV LICESZEMA-EITTIE. FRAOREEREZELEETHIEILEH
LWV ZC T BRI AREZAENICRYHITBHENH S, TDT=OHDFiEELT,
ST UYUTILF Y AT L (GEPS) TRHWLWLNTULAMFEARYR L (Singular
Vector: SVi£) 1085,

HEFHRETILOFRTEMEICOVTIE. ZORELAUNIMLEZ T, BEF
WETILOYEBIEICEB LEZZEENTHONDSI LA B, RN BT EHE
(Stochastically Perturbed Physical Tendencies; SPPTi%) (Buizza et al. 1999; 2K[& 2010)
F. BEFHRETIILOYEBEOELEODTEREMERMYIRSIFEND—DOTHY. 87
DHUTLNFHROATLTEASN TS (LA 2017) (FH, 2023F3RITAYTUH
VINWFHOAT LIZRBASNIZ(RRT 2023) CHIFFHROKHRATYTEIZ
BLWT. YEBETHEINSKE. LLiE. RORMEILEIIx LT, B - ZE[H4E
BEAMNBEEINEBZEZNT-EDZFEFHELTRLIOGFETH S,

BREGODFAEEEEEZEETA-OIZ. THREREFHED1DODTHLERERKEIZE
BES52A5FE(KH-EA 2016)HH 5.

FHM7EEBETHBERERSE

80



V— N N ) N —

SRETOTOHYTILFTH AT L
RKRETILDTUHUITILFRUATLELT, EERT7TUH T ILFHMY AT L (GEPS) , AY
ToHUTILFHRY AT L (MEPS) B,
BRETINDTUOHUTILFBRURTLELT, BRTUH VT ILFHR AT LEER,
ARBFEEETILDOTUOHUITILFRIRATLELT. EHTUH VI LFRIORTL(E

BAEPS) Z1EFH,
ST UTIL | AIYTUHUTIL | KRTUYVTIL | EETUHUTIL
T AT L FEH AT L FHORAT L FEHRAT L
IKEFRIERE | $927km@sB%%T) | 5km #955km K& :#955km
#940km (188 L) #%  $925km
T R a1 Bk A BHAR{HE Q’gﬁilﬁ(tﬁﬁé% HhER 2K
Ep-il=3 00,06,12,18UTC*! | 00, 06, 12,18UTC | 00,12UTC 00UTC
¥ R BFRE 1328 (06,18UTC)** | 39f%[E 26405 2408 (7H AR
2648%fE (00UTC)
18 HE (12UTC)
34 (12UTC K =9K)
A= | 51AIN— 21A 78— 51A/\— 5AIN—

%1 06,18UTCHORREBXELV A —RBHATOT HREFERDEREH-THEEDH,

X2 FEARTSE ~ILiB75R . FERE180E ~RiE180K.,

@) ﬁgiﬁ: Japan Meteorological Agency

SR EEMIET BRI RE 81

[SETTII. ERT U VTILFHRURTL AT VT ILFHR AT L, BR
ToYUT NIRRT L EH 7OV ITILFHRORATLEER LTS, ChbD
FoY TV FHRORTLEANT, REBFHRIEITTIEBONLZNTRIO () HEE
HIZRET BIEMEIREL TS, RICETUH U ITILFTHRORAT LD EGEHERL
TWA(FIHEXEEMIZEALTLWSEDOERKR),

X1 i%E Lt FTHEX (FRE-60° N, 100" -180° E) NIZTERAMNEET S, THITRRA
T24 BELUAICERICHEEEFRINS AT RI[ENFET D58,

FHM7EEBETHBERERSE

81



ToY T ILFHORRWLZETOFT I
ARTIYD
o BAUN—DFRAERTLI=K

FHME T AR DR LIS I:HE*IJT%\ FEAVN—DFHERE—D—DHEEL
THIF T HDIEBE S TGN, AIoADMIEITo-TOF DR AN EE,

Frlmmz:huzﬁ_,_ <01p2 Nnﬂih!ﬂ 14" <Oim> Pewe(hPa) FTmidth _  <03p> Pa, wehPa) FTaiddn <03m: M&::Iﬂ;{;‘ﬁm <O3p:- Pasa{hPa) FTsi Hlk

i ] 1ot [ Iy T i ] '_“14020 @5\ \ | SRR _\ /f‘\,—.\_
e B .m%mszwmm%w%wH
DTNy 17| VO )| Bt 1) Bloel o) Bl e /| e
= o ] N ~ 4 -

<&Mz P;:Fﬂ] FTmi 4dh D N:N] FTmiddh ldmz N:T ) Fls: Il-l_'gzr”_ <<<< mPI] IIIIII <flEm:x N:;ﬂ] FTmiddh ~<0Bp: N:NJ FImiddh
| 1880, ] E= i } S ,‘(—j,') et el 0% TN - ‘{\
Blas b s el B oo Koy i@ Tas) A2
I CAANA FLETT A PO = L s BT (a7, /
= U Mow—| |45 ot L |7 = L iy B pu

® 0 000 0 0

;‘:‘J\M[ ::nnm = 'd“;‘i:.g?:;t: ;;:: M[h:-i:;tuk
WSRO Tl = 5 :
J Q}mﬂ/ \k\‘ EB ] -n;; \_{:ﬁ} - Tl;i @ |02|;\¥*—En | )‘Lu}/ R
_-:—n// ] - I i Pl et it /j / Ll ] w oA, )
- 020 I:---._ W Cnn (K g L_/’ C—wusz -

s gt o e s coims. swatore) Eretaim -
ol 1 ity e M R 1)020/_’ i ?{%@;}4 \EE?I
Plolaiiae 18 L el A8 TIYT

=] o F] N -~ 'l N
L SN e ) @RTUHLILFIROBERERE)
3@) ﬁgir‘f Japan Meteorological Agency TM7FERETHRAREMNSE 82

HIFEEHRToHUTILFHROBAVN—DBEEAREREERRLIZREITIVT
ZRLTWS ToH VIV FHBTIFERD FHRIERDFIONDIN. ENTADAY
N—DFREFTBEFHRETIIVEETL-ERTHY., PRIETVEEDOHTES
Lz3DICo TS RV T TEERTHE AUN—TOFRHERDENE
HHICHERLTEDERDOAEELTITENTES LOLTU YU TILFHRTIE
AUN—HUTIECTFRBRMABEZL1-0  Ron -FERICITHRIT R IEESTR0
FHREFBLGEICENT—D2—DZREGETHIM T SDIEE 5 TIHEY, #ETRI7ZAL
BRETOHUTLFHROBREZMILLTOZMEFAL. EMICTFRERE
BIETHELERLELGD,

FHM7EEBETHBERERSE

82



FUHUIILFHROKENLETOL SR
AINTITAZAT IS L
e BENEBEHZEEAVN—IZIDONVTERFELE-E,

— AN—MIZBEFEFRDENOELDEDKRENGHZE, — ORI THERHBRSIC
EE%’U'G%%O

RN ITFAFAT IS L

> 50ChPaHsight{m} FT=144h
EaL =
o %

EhRiEE

Init-2021.04_ 28 00UTC mize:E1 Valid:2021.06 02 . 00UTC

ERTUHUTLFRDBE AV N—DF A
(ERIF500hPaE DA RT U vILEE)

«m) ZAH [T Japan Meteorological Agency SH7EERIET RRHEHE 83

EREEKT YT ILTEHO T RIE (500hPaEl DA KT v L@ E) ERLTLY
%o HFAVN—DFREZE . ERD LS ITHEDFERISOVT-—KORICERHEE
LzbDERISFITFAFE LTI STLEES RIS ITAE AT Y FLTIE, A N—F]
ISBTBFRDENS, A N—DEDOETEEE—ROBTHRBTES, HIX (LS
DOEMLIE. BRMEISRVD RS 7EZRBL TS A NA—DIZ VD, ZDIFERSITOLY
TIESDENAENCEANTEATRND,

TM7EEBETHAERENE 83



7YV I ILFHRORENLETOL SR
ToYUTJIILEY

© BEAUN—OFREFHLIZDLO,
- RERNFREVEENSLLFREL> TR LA HIHEIND,

A N—D

ToYUTILERY

<maan> S00hPaHelght{m) FT=144h

/

T
/

= e L] L W L] Ve

ERTUHUTLFRDBE AV N—DF A
(ERIF500hPaE DA RT U vILEE)

ToYUTILEY

@) ﬁ%{ﬁ: Japan Meteorological Agency

FoY T ILEY

= TREEDE TR # AR DE LT R

SR EEMIET BRI RE 84

EAUN—DFREFHLI=LDET S UTILVEHRERER, —BIZIETUHUTIL
EH O ZFTEHFEHBIRE (Root Mean Square Error, RMSE) [da>bO— LS &
BLT/INEWIELEARFENS (HF 2002),

oY UTILFHRTIEAN—DRHITEELSHERLTWT, 2D E—VELES
TAMEANHIRT ARIREE DB WNFTRIEL>TNS,, AUN—DNERS T BHEEIZIE
TS T ILVESNREATBEED SN FTRIEEDMN, AV N—DIER D HLAEL, 6l
ZITEHOE—IEEH IR MDBAFI TV IT I EREELAREEOS VLT A
—HBLEW, COEOHTUH T ILVENFEITTHE T 2D TIELL AvN—D0 T

BEHhETHERIILENHD,

FETUOH VT LEY IR ETHAD., BIEFHRET LD FRIED LS (2HE
EOBTEESLEICIEGS TGN LI EENDE LGS,

FHM7EEBETHBERERSE

84



TUH VI LFRORKMLETOL Ik
ToOYTILATLYR

© B ZOREREICHICT O
- FRAOFEEMEOAEFS(SHEEERLTL D,

| A IN—D I

EERTUOH VT ILFHROE A N—DF I
(EFHZ(F500hPalE DA RTU I v ILEE)

g )

o SSpread:> _500hPaHeight(csd) FT=144h

4 T = - = R e
Init-2021.04_ 28 00UTC mise:E1 ¥alid:2021.06.02.00UTC

FoHYUTIVRTLYR

TE

»
»

DI (RT LYK DIMIELN(RTLYRKR)
>TROFHEEEA/NEL  >FRAOTHERENAKEN

@) ﬁ%{]:f Japan Meteorological Agency

TM7FERETHRAREMNSE 85

EAVN—DF RN DNWTIEBEREERO=LDETUOH VT ILRATLYR (Ff=(F
BIZATLYR)EESR, RTLYRIEAVN—DIELDEEEEZRTET. ATLYFD
RESHSFRDFEREDRKESFHITES, —RIZATLYRORES(FTUH
VT IIVEHDORMSEERIREIZHEDIENEAFEINS (FEF 2002) 2B, ATLYK
MREWVFEFADOREEENKREVNEEENMEL) EEZAONS BHE. ATMF
[ZRLETUY VT ILATLUYRORIEIRIERENEESEICIYEKRIEIN TS,

AUN—DNFEWEFHIZH AL TWNRIGE XTI ILFIRD AT L yRHINEL,
TS T IVEHEEMENEIR T HEHFINDID ., A N—D BTN LA-TLY
BIGEIIRTLUIYERKREL, oYU TILEYHI SN - ENHIR T IHERENS G

Do

A
T

M7EERETFHRERENSE

85



FoHUILFROKEMETOL S
FEZR TR

© EAUN—ITHLTHREDHRZRAFRSINLIAVN—DEIE,
- EBLTLARRISOVTTADOEN SLEERET H1-0I<ALBN 5,

DailyPrec.>48mml%)] FT=96&h ‘ 850hPaTempanemaly =B} FT=?2h‘

EoL L et 55 j ! 85

- A .

20 ac

[210] (210}

40 40

20 20

10 10

) 5

.TI»H.—I:I:S L{nd.el:'}‘lﬂlﬂLﬂD l;ize:El Inii::ZDDB.DE.J.!l‘.I:lZLI'I‘C Jm_E;S L{.—_-.d_gl;'i‘[ﬂ]_ﬂLﬂ.D u‘izg:El Iuiif:zDDB_DE_D:Il?:lzLT'I‘C

24B5RAE K EH48mmUL L &1 B RERR 850hPaEI B DR = H8°CLL E LA BRESR
@) BT Japan Meteorological Agency SH7EEMIETRRHEHE 86

EAVUN—IZRLT. BFEDBRENFREINIAN—DEIEEZRLI-REEES
FREFES, . HARELULDIRENRET IR (BEER)ZRI XERBB
EEASHREFED GEELTOARZIC OV TTFRDENSLESZEIEET H1=-0I12&L
BlLysnbd,

2O BEIEFNF N 24858 G K EHA8mmEL £ L4 B FEER 850hPaEI TOTEDN K
IRIENSDIREMNSCULLLIEERERL-EELMAXTHY ., BAEELAZTIZ
EFBAENSLLNEEFRLTINVS,

TM7EEBETHAERENE 86



ToBUTIILFHROKRKMGTOZ I
O T X (EPSgram)

© TUHVILFHROBEDH R TORRIIK,
- AUN—DFRRIE, BAME. RME. F1EAHIR, EIWAHLR DRI,
— BImSHALEIESEADHEREEES,

JMA ensemble forecast starting from 00UTC 2014/03/01

ETLYLT AL —PORKIE at model LAMD grid(30m, lat=45.14,lon=141.75) corresponding to Wakkanai
-25 box plot: EPS dist. blue dot: control red dot: AML orange dot: OBS
AO-ATUDE ‘
3 TRALISFEATE. ois
BmHE 20 BEARITERE e
o N B S R
— = e i P R
=] '] [ S H Y 4ue
PR 2 5+ '”u- o HHHHH TVel i
¢ g it IO i
E RS B EEREERAAS titee
#1045 g0 il T T T
: SEERSear
-45 II\IIIIIII\IIII\IIII\III\IIIIIIIII;II\IIII\II
CERESERESEREE PR E R E LS R RE P R E RN
EF LTI A N—BOERNME CEoo U BEEE 33885 85585555888888882 228 ¢
Valid date day.hourUTC)
HAHH R TH500hPaEDTURIT DOV TDFEU TR
@) ZZ T Japan Meteorological Agency SH7EEREFRRHANE 87

BEDHMIZDOWLNTO, AUN—DHFRE, RKE. R/ME. B1ESGLm. F30
PMIEDERIIKZEFE TR (EPSgram) EFES, BT M/ TOTUH VT ILRATL
YRDIEROZDEILBEBRILENOOND, £, AV A=V DELEHE TH
BT 5 ETRERMITHROEFEEDFRLEHLETHELND,

HIFFMTFTROFZERLTLND, CORMNSIEFRIABD (ZLOH XA N—R DX
SDENINEL, PR TEFEICKELGOTNBRIELTATRND, £-CO R TILEEH
ELHRBEFZESHETHELTLNT, EBROEBEMS A N—DF BIOEE N8
RIBIETETWSRIEN D NS,

FHM7EEBETHBERERSE

87



2% 3k

o KHF—H, EHXAN, 2016: BEKREBIORRE. HEFRERS - FIfME2 5, [R
T ¥ ¥R &8, 77-84.

o AT RRIGE, B BAEH, 2019 AYTUH VT ILFHRURAT L. SHTEE
BEFHPET A, [EITFH;EL, 1-15.

s RET, 2023 AYT BT IVFHRU AT LANDEERAYIEBIZ BT EOEA. HET
AR I —FR(FF4E), RETHRIEFHAFK 22—, 76-80.

o BEFER 2002: TUHUTILFHROFI AR [REHE/—F, 201, 73-103.

o AEAEH IRAKE, BEE, EH5HL, 2018 HIEFIRET /L. ERS0EERIE TR
BTFRL, [R T FHER, 84-89.

o AXAHEAEH EHESHL,2018: BME. FRHEBOFEEHEFRIHET TR, [RIT FIHREL, 66-
71.

o WAEZF, 2017: 2T UITILFRURATLOE A FROFEEHEFHRAET TR
b, [RT FHER, 35-41.

o KR, 2000 BETUHVILTFBRADETILZ OV ILFEEZDEBA. TH2EEHK
EFHRPHET F R, [RTF AP, 62-65.

e Buizza, R., M. Miller, and T. N. Palmer, 1999:Stochastic representation of model uncertainties
in the ECMWF ensemble prediction system. Quart.). Roy. Meteor. Soc., 125, 2887-2908.

@) BT Japan Meteorological Agency SR FEMIET REB AR S 88

TM7EEBETHAERENSE 88



