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[1] Duc, L., et al., 2021, Forecasts of the July 2020 Kyushu heavy rain using a 1000-member ensemble
Kalman filter, SOLA, Vol. 17

DO—5. Approximation of gradient flows in Stein variational gradient descent using surrogate models

The Stein variational gradient descent (SVGD) is a Bayesian inference technique that enables us
to sample from any posterior probability density functions (pdf), and only requires their

unnormalized forms. SVGD works by using gradient flows computed from a target pdf to move an

_10_



arbitrary ensemble of particles to this pdf. Thus, SVGD is inherently parallel, which is an
advantage compared to sequential Markov chain Monte Carlo methods. However, calculation of these
gradient flows requires the derivative of the target pdf. In parameter estimation, this is
equivalent to taking derivatives of models with respect to parameters, which is usually infeasible

for complicated models like hydrological models where models are used as black boxes

In this study, we propose to approximate gradient flows using surrogate models for posterior
pdfs. Due to its possibility in reproducing derivatives of any functions given their values,
Gaussian processes are used in the learning process. Gaussian processes work by first generating
random samples of parameters to calculate the values of the posterior pdf at these samples
However, these random samples easily miss high—density regions of the posterior pdf. Instead, we
construct adaptive samples using Bayesian global optimization technique. Surrogate functions are
then constructed from those adaptive samples. We illustrate this approach with parameter estimation

for several hydrological models.

S35 SR
Duc, L., and Y. Sawada, 2022: Approximation of gradient flows in Stein variational gradient

descent using surrogate models. American Geophysical Union Fall Meeting, Chicago, USA.

DO—6. Probability prediction of strong wind using high-resolution 1000-member ensemble simulations:
A case study of Typhoon Hagibis (2019)

In Japan, disasters caused by strong winds frequently occur, especially during the strike of
typhoons. Informative forecasts of high—impact weather events are crucial for individuals and
governments to prevent and mitigate disasters and manage risk. Probability forecasts are critical
information to tackle the uncertainty in weather forecasts caused by the chaotic nature of the
atmosphere. Compared to rainfall forecasts, the probability forecasts of risky winds are not well
developed and are less commonly used in weather forecasts. This study investigated the feasibility of
producing flow—dependent probability predictions of strong winds using 1000—member ensembles,
focusing on the case of typhoon Hagibis (2019). The 1000-member ensemble simulations of typhoon
Hagibis (2019) are performed using the non-hydrostatic model (NHM) of the Japan Meteorological Agency
(JMA) with 5- and 1-km horizontal grid spacing

The investigation revealed that the simulated typhoon tracks are greatly affected by the lateral
boundary conditions used in the simulation, which were repeatedly used for every fifty members in the
previous construction of ensemble simulations (Fig. A—-6a). To solve this problem of under—estimated
uncertainty of typhoon forecast caused by lateral boundary conditions, we have undertaken a new 5-km
ensemble whose lateral boundary conditions are the linear combination of the perturbation from the

global ensemble prediction system (GEPS) of the JMA with additional random Gaussian—shape noise (Fig
_11_



A-6b). The high-resolution 1-km ensemble simulations are conducted by using the initial and boundary
conditions generated from the simulation results of the newly conducted 5-km ensemble. Compared with
the 5-km ones, the 1-km ensemble simulations are able to capture finer—scale distribution of strong
wind over the land, which is more consistent with the observation (Fig. A-7). In addition, the 1-km
ensemble well predicts the possibility of the occurrence of strong winds. Over the inland, simulating
high wind speed is still difficult even using 1-km resolution. Only a few ensemble members can
capture the strong wind, resulting in low probability inland. Nevertheless, the high probability of
strong wind is predicted over the coast area, which generally agrees with the observation. (Fig. A-
8). Overall, the results suggest the feasibility of producing probability forecasts of winds using
ensemble forecasts. It is expected that using higher resolution large-size ensemble simulations could

deliver more accurate and detailed weather forecasts for high—impact strong wind events.

Figure A-6: Simulated tracks (solid) of typhoon Hagibis (2019) and simulated sea level pressure at
1200 UTC on Oct. 12, 2019 (dashed, 1015 hPa). (a) The ensemble repeatedly using the same boundary
condition for every fifty members. Three sets are randomly chosen and depicted; members using the
same BC are depicted in the same color. (b) The same as (a) but for the new—conducted ensemble

(c) 1-km ensemble

(a) AMeDAS observation (b) 5-km ensemble
T =

’ m/s

37°N [

350N [t

138°F -9 140°E 138%E 140°E 138° 140°E

Figure A-7: (a) The maximum 10-minute—mean wind speed during the strike of typhoon Hagibis (2019) at
AMeDAS observation stations and the simulated maximum near-surface wind during the computing period
of the ensemble median value at each grid point for the (b) 5-km and (c) 1-km ensemble
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Figure A-8: The probability prediction (color shaded) of the wind speed greater than 15 m/s at 1300
UTC on Oct. 12, 2019 and the location of the AMeDAS station where the wind speed over 15 m/s is
observed at 1200 or 1300 UTC (red cross marker).
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Gaussian Mixture Extension Implemented with Minor Modifications to the LETKF. Geoscientific Model
Development Discussions, 30 (June), 1-38.

Potthast, R., Walter, A., and Rhodin, A. (2018). A Localized Adaptive Particle Filter within an
Operational NWP Framework. Monthly Weather Review, 147 (1), 345-362.

@—6. Sensitivity testing for horizontal covariance localization scale with the SCALE LETKF

We continued development of the SCALE-LETKF as a regional-scale precipitation forecasting system,
including the testing of model parameters in an effort to optimize performance. Sensitivity testing
for horizontal covariance localization scale was performed using three case studies of severe weather
from Summer 2019. Experiments consisted of refreshing a 500—m mesh with phased array weather radar
(PAWR) observations ever 30-seconds over a period of 3 hours, initializing 30-minute forecasts from

the ensemble mean after each update. Results established a horizontal localization scale of 1-2 km
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provided optimal forecast skill based on a threat score analysis. At these scales the rapid growth of
convective activity leading to over—intensification in forecasts was reduced. Forecasts with the
SCALE-

LETKF were compared to those performed with a simple advection model (Otsuka et al. 2019). For each
test case the NWP model forecasts did not perform as well as the advection model up to 30-minute lead
times, indicating that more improvement is needed to the SCALE-LETKF to be useful for short-range
precipitation prediction. The sensitivity study was published in Weather and Forecasting journal in
January 2023

FORECAST FORECAST FORECAST

(FT= +0 min) (FT=+10 min) (FT=+20 min)
— .

SCALE FORECAST
WITH DA
(LOC=2km)

(dbz)

ADVECTION
MODEL

8 B 8 & 8 & 8 & 8

RADAR OBS

XIB-7 SCALE forecasts of radar reflectivity (dBZ) at 3-km height initialized after 40-mins cycling
for an experiment with localization scale = 2-km. Forecasts were also performed at the equivalent
times with the advection model nowcasting system. The radar observations are shown on the bottom row.
Black dashed circles show the 20 and 40-km radii from the MP-PAWR, which is indicated by the red-star
at the center of the domain.

@—7. Analysis of ensemble forecasts for a convective squall line performed with a 1000—member real-—

time ensemble Kalman filter system with 30-second update.

In the summer of 2021, we performed a demonstration of the real-time SCALE-LETKF system for

precipitation forecasting for Tokyo during the Olympic and Paralympic Games. The demonstration
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consisted of cycling every 30 seconds with 1000 ensemble members with observations from a MP-PAWR.
Extended 30—minute precipitation forecasts were initialized with 10 members after each update. As
part of the post—analysis, we examined the performance of ensemble forecasts for a convective squall
line and compared them to nowcasts generated from a simple advection model. The results demonstrated
the benefits of the NWP system, including the ability to predict the development of new convective

cells that brought heavy rainfall to areas of northern Tokyo.
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[XIB-8. Ensemble—mean forecasts of rain rate [mm/h] for a squall line on 29 July 2021.

@—8. High-frequency satellite microwave radiances assimilation using the NICAM-LETKF OSSE

framework.

The applicability of new satellite observations in weather forecasting is traditionally assessed
using observation system simulation experiments (OSSE). An OSSE framework was employed to investigate
the impact of high-frequency microwave radiances on the forecast of synoptic and convective scale
systems on the global scale to local scales. This OSSE framework utilizes a global NICAM-LETKF data
assimilation system at 56 km horizontal resolution. A free run was conducted with the NICAM model and
treated as the reference (Nature) for the OSSE experiments. In

0SSE, we used the radiative transfer for TOVS (RTTOV) model as an observation operator to generate
new synthetic AMSU-A microwave radiances mimicking the new future satellite. RTTOV utilized unbiased
nature simulation to generate microwave radiances. Based on the mentioned model settings, we
conducted five experiments without data assimilation (NoDA), with only conventional data assimilation
but not satellite radiances (NoSat), 6-hourly (6H), 3-hourly (3H), and 1-hourly (1H) satellite clear—
sky radiances assimilation. Each experiment constitutes 32 ensembles and is simulated for one month.

The analysis is performed on the 32-ensembles mean and variances calculated globally and regionally

and compared with nature.
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NoSat experiment’ s RMSE of global average air temperature is lower than NoDA, which signifies

the role of data assimilation in the air temperature analysis. Similar inferences can be noted for

NoSat in the zonal wind and specific humidity analysis. Additional improvement in the air temperature

analysis is revealed in the 6H experiments, where AMSU-A radiances were assimilated. In 6H, the RMSE

of global average air temperature, zonal wind, and specific humidity is ~18 % lower than the NoSat

experiment. This improvement in the analysis in a 6H experiment can be reflected in the

representation of the wind structure in synoptic scale systems like Typhoons. In the case of 3H and

1H experiments, the RMSE of the global average air temperature is larger compared to 6H, but 3H and

1H improved the analysis in the one—hourly to 12-hourly scales. Significant degradation in the RMSE
of global air temperature is noted in the 1H than 3H, which was found to arise from the synoptic

scales. In the future, we will explore why high—-frequency AMSU-A experiments can degrade synoptic

scales and possible ways to improve 1H and 3H experiments.
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3H, and d) 1H experiments. The third panel shows a relative difference in the RMSE between e) 3H & 6H
and f) 1H & 3H. RMSE is calculated with rest to nature.

@—9. LETKF-based Ocean Research Analysis (LORA) %5 ZEAf
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T 7 1 57 NEAER L TS A, 22 A B 23 LB OS2 A LR ALY - SV T VR & AT A OFEK
IR ST D,
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IZR D, ALPE AR L ORI COBBEE DT v W v T OVIEERT 7 a 5 7 N EERT 5, £ LT, BEfF
DUFFERRNT 7 0 & 7 | L RS % bt 5,

AKHFZE TlEsbPOM-LETKF & 25 2 (Ohishi et al. 2022a in review) Zffif4 %, fEIMEEE T /LsbPOM
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Honda, Y., M. Nishijima, K. Koizumi, Y. Ohta, K. Tamiya, T. Kawabata, and T. Tsuyuki, 2005: A pre—
operational variational data assimilation system for a non—hydrostatic model at the Japan
Meteorological Agency: Formulation and preliminary results. Quart. J. Roy. Meteor. Soc., 131, 3465-
3475.
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-10day || -9day || -8day || -7day || -6day || -5day || -4day || -3day || -2day *
EHW-cyclen
W-cycle with new flux (BEtE®) W WA DR Seflux & IER U THA

[XE-1-3 : NIES-DEY AT A DC-cyclesN— h DAERIX],

NIES-DED KR E T /WITIENICAMZ FVY, KB DI Co,, =7 vV L @A A b, B, BiEsHE. R 1)
Bk b L—Y—L Lz, T—Z Rt AT LTIILETKEZ iV, Bl — & & L CNCEP PREPBUFRICINZ T, i
FENR A ARG R > # — (WDOGG) DELAT T 2 COBMIT — & & H iz, BH¥E LToffitr o A7 L& VT, 7
N ab—a URERD DR LB T — % 2 W B SER (—7 =7 METVER) 2L,
BEAERFTE & OFE R Z 1T o 7228, BUROFHEZRE CIEHo 2 e 2 DN TR Z ENHH L., 5%
DOIEE LT, itz EZ 3 28HEAM (71> RY) OBRESCBHREORE S, TR ERL T T v I A
TR D HIPR S DR HE 2 i U, TR Z2m L9 2 BN D 5,

T, RIS N72C0,7 7 v 7 2t v FERAWT, K445 0 EEN M AR DC0. /54012 5 % 5 3 EIZ DO
THNT 21T/ 572, RERKEKTET MITIINICAME FVN, 7 T v 7 ALZIENISMON-CO, 2 F U CHET X 41722007-2020
EOT =2 Mnie, [EGOT —Z FURIZIZIKFER (u,v) 7Yy Ry e 7 (BRREF LT H) 2w,
224kmA v v o, SAETSIBCORHEAEM L, £, ZOHEE =L hr—/LFEBR UV Ndg) & LT, it
& LT, AKPREUCI A TRIRZFEMEM S H THy Y7 Licsr—2Z (WT Ndg) &, Ty P 7 aithlng—
Z (No Ndg) #Ffi L1z, TXCOF—AZBWTHHALIWIIESL 77 v 7 ZTFE T Th D, 20074FEDOK G5
ZHOWTIEMDOA Y Ty T HATo 121212, 200841 A 22 520204F12H £ CEEFHHRBM & Lz, KE-1-412, #
FAHEORZCO2RE D EIBLNH S T 5~ v w7 (MLO) &Rt (SPO) TOBMIED kLo Ny D7
T, ZOMEITFEACEERBOBREZOEEE LTHWLZ ENTE D, KLV, R CTRINHBH Sk
FEFEI, 20094E2° H2010FEIT T THER L, £ ORTERFLEZEZHER L7211, 201740 5 20204R 12T THER
WO REMVIRL TNWDEZ ERbND, VY alb—ra VORIIMAZ O E2HRE L TWH8, av
kr—/L SRR (UV Ndg) TIE20094FDHEK & 201 TEED D 7> 5 2018F- DIAIE DK & S Z i/ Nl 3 2B &H -
720 FZUT NdgD 7 —ATiE, 2R Ly RELTU Ndgd7r— A L0 & ERIRIEZEN Ub Ub 8K
HIEMICH o7z, TAUTEL, AEERAOBHAOREDEM ML R ay br—LFERED HERENWI LI
Bk LT\, Ty Vv 7 &iTbanr—A (No Ndg) TiE, FEREOREZIIAARE LTLOMEE 2HEAICH

-7,
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I e o—— .......... ...........
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

KE-1-4 : Bl L > I 2 L—3 9 2 Lo TE O -RFAEH-ER ] DCO23E 75 DB R F,
fEix~oF a7 (MLO) LMl (SPO) OMBHMHATO ML > FOENLEE LT,

PEREI O R FHM b L— Y —Ofiklcm< b2 K5 & LT, [Pacific Duct) &MHEIL 2 SEIROZE) 242G
AL TCW5% (Francey and Frederiksen, 2015) , Z OREMIIENG FOCTEED EEHREIALE L TR Y, b fEko
AFENLEICT T, ZOMHEEE#E U2 ALE ORI O MNIEFRICT/R D Z ENRBREIN TN D, XE-1-5(2,
140-170W, 5N-5S, 300hPa T HPH A % JLIZFHE L 7-Pucific DuctiR¥iz =3, HITBWT, Lo bEITHIT -1
DD/ SWE EDuct A LTV D, T2 B BRI s 253 S AVIREEZENEN D LB 2 B, 2009405
20104E (27 Tlk, JefThF%E (Francey and Frederiksen, 2015) T/Rd5@ Y EEICZOMHEAN R TEND, 2015
P B2016FEDHIMIZHONT S FERFIREZDINT 2R & XS LTV D LR A BILD, IREAEDILND
i & Pucific DuctfRI & DERMLIRE TITFHEM TE RV, E7o. 201740 H20204E 12T TR B 5 Bk
IREZDEZHI TE DT 7 F L, Pucific DuctlRENHITFHAMD Z LN TERWZ L bhoTe, T
VU T EATIR o e85 DPucific DucthRBUTFMENTT — % (NCEP2) & X< —H|LTEBY., Ty P 7Ici > TR
W BEA BRI VVEIBEIESNTWD Z e bnd, —H T, KE-1-4TR L2 Y | SRR AZH O I BLHI
EVIal—var lORTHENRDHY . ZOHAIZBWTY, Pacific Duct72 i) TIEZRWNERRIAZHRA D /A0,
WEHTIC L > Tl SN 7 T v 7 AOREFEENEK L TWD Z Enahic, [ha Ty Py 7 LTeEs
(EERIIREE DR D K D I A2 D IZHON TR, AKREHFMOEETIERS, [iiEs Ty V7Ll sick
DENE T DKRDLEEDENDS, EHMOL I 2L —var THRAICERBL TV EEZbNS, FTyPr )
ZATORWIGG DPucific DuctffBuL, AFDOFHEL LTHF oy V7 LeLa LD bEmWERICH Y . HIiC
Duct 3BHV TV DNZFF - TV D =FERMAZHA D IR S IREEZEN/ N E 72 5 LFIRTE . K0/ SV ERIER B 72
EaRTEM EEGNTH D, O LIE, MEGICET 2T VO ONA T AR, RYIRIRENRT ADH:
EKFIRENMAICE X DB LR L TEBY, Ty P 7 E2ThbRVWKIEY I 2 Lb—1a VETORBMZELSE
HRKEERSTNDLZLEZRETHHDTH D,
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Pacific Duct 300hPa, 5N-5S, 140-170W

No Ndg
15 1 UV Ndg
UVT Ndg
10 ncep
5] i
«\ ‘
0 N \
1)
(‘”\
| W
_10 4

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

R Q@ KRZERNARL T — 2 FULERR (77 —~A, ENBREEATFERT)

IKOZERNLA (H'50 & THAH0) 1%, Hi@DKDF (Hy'00) LI LT, ffKRSERCIHERE AV NS, 2
M XD KORERNAEITHEABLCEMI®E D 30, 58 & W I WE AR, KORERNEIZHT 5 K551
DENE HIROLEFRNLIER & SV 2 OMEITKERPERE T 212 81K 78D, £0—F, Bigo RN IKL % £
D2 ODDKAERDMES LTI EIE, TNENOKRELREIL U TNEYEEHINTEERD, 2O, KEZD
[FINAREE 2T~ 2 2 & T, ZOKERUTER DB L RE S ZT o, FIFMOKER[EREG LTohz X
BT HZENTE S,

ABFFETIEZ, 2O XD KO LERMAEOEE 2L, Th 2z B[R T RO GEEITIENT 20, B2 TH
B SNTKFRET — % 2 VRGBT T ST —Z AT 5 2 & T, KOZERNARDEER G T ROYEEC
HKCE 200 E2HlET DD TH D, AEORKEAEIE, T AZ VY B—a a2 HWR0VERE (CSRM
EF—FR) TOET NV Ialb—ra ikl %, EROSRE - @BEERINT—2 2T, K77 AT
OKFNLAET —Z FAfLEREZIT O Z & TH D, FEFEEE TIZ, B% L7-ET L& AV IZCSRIE — R COR 5 IR
ATolz, T, BAKEMGEOKBEFEBRTHOWONLIZRE (GME— K) TIEITTE L KENEKT — & FEfb
AT DO EAToTe, SHEEIL. £TIE6CME— FTRUIEERZITV, CSRIE— R TRUEERZIT o1 G D>
Ralb—vaUEREHK LTI, Z20%, GME— RO b &, KT ¥ 7V CKERET — Z R L FEBR 21T -

72. CSRME— R CTOKEN AT — & R I K OVEREOBLIT — &% 2 o7 — 2 L ERIIAS % ORE T H
Do

ul

k=l

KEDHTIE, ZEOBERRKKIAIERET L (GM) ([KDOZERMENEASATEY, ¥YIalb—Fahiz
fitf & BLIMIE & 2 5 2 & T GOMDO KRZKIEERBFE DS RGE STV D, L LAt D, KOZERNMARIEA
SINTL L DT MIKRBBEAEA X — L LN TAZ VB a VEHNWTH T 7Y v AT — /L DOESRK
DREAE L TWD, ZOOCOMIFFICBFHOBKDEE ZHE T 500 LW MERD D, £D—7H,
TR R E T VE TIRE W ARG E TR 2 iRy 2 2 L 2R & Lo, S Zmysiafe 2 s 2
LIZRY ., BEIOAKDOER 2 L HHTE S, 20X 5 7RCSRIE— FTIIKDRMAALEDY T 2 L—a v
PREH M LT 52 ENRRIAEND, TALETIX, GOME— N & REKCSRME — ROl )7 & FAT IR /2 2 ERE T L DMF
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R, WA OBBAMENAHEL I 2 L—a Y OPFTEORERR L OMIHDITHF STV RpoTe, &
ZCTAMIETIE. 2ERE L AT AMEETE T ANICAMOGCOMTE — RIZAKDOEERNEAEEA L, GOME— N2k A 5E
FEREEN A FEHE L. WEERE £ CIZEM L7=NICAMOCSRME — R CORMEFEBR OFER L Ol %17 -7,

X B-2-11222DF— R&FIT L TELNZREK 6 H O FHEEZ ~T, EHLDE—RBIVEDOELL,
e NI TR O < . BRI SR e B 082 — v R Lic, T8 — U SEES R LN S
bDOTHD, 2200F—FE bREELREZRLTWDH2N, G T CSRM £ — RO 7030 fRV M7 T - 72,
V3al—ya rOEEBIEE OEBMAEERDTZE Z A, CSRME— FTILDJF 12 0.95, JJA 12 0.82, GCM &
— FTIEDJFIZ0.91, JJAIZ 0.77 &, CSRUE— RDEFNR L bITEN o7, ZDZ &b, BAKRMELEZ >
2 b—va YT ARENT GO E— RO REWI ERbhoTz,

. (a) GCSRM-mode (DJF, R=0.95) . fo) GCSRM-mode (JJA, R=082)
, < ¢ = i =

920°S
180° 120°wW 60°W 0 60°E

\80 120°'wW

) GCM mode (DJF R—O 9'I) ..., {d) GCM-mode (JJA, R=0. 77)

240 -210 -180 -150 -120  -90 -60 -30 [ 30 -240 -210 -180 -150 -120 -90  —60 -30 0 30

Annual mean of 62Hp [permil] Annual mean of 52Hp [permil]

[E-2-1 : CSRIE— K (a, b) BILUGME— NI L AEEFEBROFEE, DIF (a, c)
BIOIIA (b, d) IZBWTES LK § HORE R 271, BT %, ¥ =— FiZ
VIal—yaroOERTHY., Tuy MIRKEAKR Y NU—Z I L ABANETH D,

FWNT, IR LEETAZHAWC, KT U TV TOKBNET — & FLEREIT 72, 2 2 TiE, GME— K
CKFERLART — & [Ab I8 2 320 L 7=, CSRME — RIZREAKFENAREE DS I 2 b—2 g UHERRITE K 2523, FHE
IR IRRESHATCLEI LD TH D, KENMAET —HEMLERIT, KEKFEMELET —2FEETE 5

NICAM-LETKF-WIS0% FWV THT o 72, ZAuid, NICAM-LETKFORMEZAS (KR, &UE. #EE, pdbm, AKRKE)
2, ARZERFNLARE (6D, §1%0) BN 6NTEbDTh D, KAKFNKLZT — &AL LTz & & 02 % T
T O OBAULER AT 72, T 2 Tld, NICAMOZERIRGEIICL05 (£9224 km) | SRELREIITSIE & Lz, AT
{BIZ7KF500km, $r1E10g10(0.4) hPal L7z, BALFEBRTH L7280, 170 H T ADT7 Y —F VEBREITV,

FNEEEE L, KT U IV EREITHIEOIC, 10247 o T TO7 Y —F U EBRAVERITV., 1
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T UV TNVEROYIMIMEE Lz, REBRTIE, 2018/1/153/1ETD 2 » AliZzxtg L LizERE21T-o7-,
BB T — 213, FERICBH SN ALERFRE LIS, BEEOY I 2 b— a VICBHIRGEZ A TITIERR L
oo BB — 21, TERBLA (PREP) | HIEBLAIS 7KK R Q) | BRI S 72 KZEKURN AL
(dD) D 3FHTH D, METLHEBM L Y — (IASD [ TEDMETH D720, =7 SEITHY T 5K
4. Bkmifi (235 1F 27— & 2. 5JEx2. ST MG W THBLIN T — 2 2 Ak Uiz, RMBICEER 3 287 — 2L 7
T () OFORT) K2 T1 0ERIT>7-, PREP(64), PREP+Qv(64), PREP+QvdD(64) .

PREP (256) . PREP+Qv (256) . PREP+QvdD(256). PREP(1024). PREP+Qv(1024). PREP+QvdD(1024),

TERBIHI T — 2 (MBI, > 7B &) O R %Rk U7-PREPFERR 2 B UEIC BN TR RS S 72 k7&K
&AL (PREPHQv) L7- & & ORMSEDUFER % KE-2-218F KGO Z 7 7) , EIF2018/2/173/1F TDO 4
BOPETH D, TERBLAITIRHE L OB D720 FRBIHICIREPHEL Z D TRHITE 5, 2o, &
ICTAKEREZFULT D 2 & T, KEKERLT Tl AREKFENAEL, SR, JEEORMSEA10%2L HIKTF L7,
ZORTFOEAWET o U T AR RELSRDIZETEE TH o7,

ZHITINA T, ARRKRIFAMARLE 2 & HISBM L7726 OAPREPHQyADERTH 5 (B 7 ofr 5 7) , BRENC
LT, KAERRRNARILE 2B CTRMET 25 2 & T, ARRKFERALZT T ARRKSE, KR, BiEE Vo724
BORMSED & HITIR T L7c, AKAKFRNARLIL, KELKDEREETIXRADOED D OFENRRKRE WM E X TE
e, ZOXIBRERET —FFRLIC KL > TETMCEHZ D Z LT, IR & o e B OFREDMERE L
TeEEZHND,

25
25 [T —— . 25 PREP+Qv  mmm PREP+QudD PREP+Qv  WEE PREP+QudD 25 PREP+Qu  mmm PREP+QudD
20 _ 204 20 20
3 z g g
o 15 4 3 15 A - 15 § 15
w“ w o
% 10 101 = 101 = 101
B & @ @
> 51 5 - 5
0- 0- 0- 0-
64 256 1024 64 256 1024 64 256 1024 64 256 1024

Ensemble size

Ensemble size

Ensemble size

Ensemble size

[X|E-2-2:PREP%> & MOPREP+Qv IS L OFPREP+QvdDIZ X D 2 ERRMSE DR (Skill) .
G, EmESknIC BT DKRKFNMAEL, KKK E., K[, BEHIZ-OWTThH S,

B R @ NEXRAY AT LA~OBRFEMRFERE (77 —~B, [ESLEREIIIERT - BYE2HFTERT)

NICAM-LETKF JAXA Research Analysis (NEXRA) 1%, FH 2SN pITErErs (JAXA) 25EMT 2 KBTI AT A TH
5o AU AT DMIRZAET WMINICAM, T —Z R AT MMILETKF 248 L, Bl — & & L CNCEP PREPBUFR,
EBOTEEEEIR A (AMSU-A, MHS, ATMS) | % L CHIE2EKE/K~ » 7 (Global Satellite Mapping of Precipitation;
GSMaP) Z[F{k. L T\ %, NEXRATIZ, [FHkH A 7 L& 2ER112km A » & 2 S 1007 W T L X 2 /X—THAT
L. TOBRIEETHRET YT NPENOE T A — )L LTz 2ER4km A > & 2 TEITLTWD, ZO VAT AT
AZ—N—ara—4 ] ZAWTHRENED biv, JMADFHTIAT 5 A—/"—a o —F A7 LJSS2/S0RA-
MA (Fujitsu FX100) ~BAES L CEFEHN ST\ 5, AFRETIE, 7 v 77— F ENTZJAAD A —/3—a B a—
% JSS3/TOKI-SORA (Fujitsu FX1000) [ CONEXRAEFICEE L, AHFCHREICB W ORESEICHIZ Y Efi L TE 7=
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NICAM-LETKF O & b T O feiiifb o OBAFE AR ZNEXRAS A 7 A& E L, MEREM B a2 FEBL L7,
NICAM-LETKFO & {7 | T O iz B8\ T, ded HERERINICAMELETKFR 07 —# Z I L oEdE b Th 5, 7
—ZDOZFELITT 7 ANVARNZN LT TOND, 77 ANVAENEAEY ETOZITHE L & ik U Cliasd B
WV, ATV EOZIFELEZEATIHAICEL, a2 —varETA LT —HALV AT AOHE—~T 0 /S
2MERL, v M= @EEN LIWMDIATEEITH oD T 0 7T MEER E&#(TH ZLl/ed, —H T, AEY
ECOZFEL LK LT, AE ) EBEOHMIEZZITICL, ROVRERT—F 52 —FRFETDHZENAMRETH 5,
Fio, FIHATEEZ: ) — FES AR L QWA A, T oV 7GR EZ —EIZ2TTH O TiEe <, ot
THEITL, FAEBREEZERL CBBAICVEATHD, 77 ANVAHNTOT =22 FE L ORI EZENT 2D

. TOEETTH HIRIEEEEZ FRER IRV BT D Z L AN E e D, Fox IINTCAM-LETKF O B iz B8\ T, #i
HEZDIWHIUL ZMIET D 2 & TR Ofe Kbz EBL L7z (Yashiro et al., 20165 2020), BARHYIZIE, HE L
TLT =2 &K T EATHEIL, TUOEMSICARNT 2 HEEZRH L, 272L, ¥ Iab—y a0 3—F
NEX BRI, HFA VAN —RRE NPT ot R =) — RTEITEINTNAED, FNHDT —F % LETKE S
— MZBWTHAIAATEH, BT R EANFHREICKNE L TL2A U N—DFR U RT —Z PINE I N TR,
INETOVRATATIE, YA =T EARKET 7 ANV AT AIEZ DN RA L N—DFT — & ZJHIZHEH
ABDD BT a R ACEIET D HEER S T\ e, ZOHETIE, 1788 RAORNRT 7 A VAN EITI 12
O, I/OAN—T"y "KL THZ EIETE R0 olz, FIOHBEME LT, &7 e vARNASICHERT 74
NEFTRTD FIELBR SR, ZOBRIETr B RAa—H L TIERWT —Z~DT 7 AR, &7t ZAh
DEFT LD, RIEVI/OMERITR T 45, AFE TR LZFRL, BT Ialb—ya o X—= Ttk
ANEEH L7 7 A V% IETKE A= MZBW TR IV B EANGEAALE D TH D, £lo, BALNA—0
T—=H OEMNLT 7 A N_—=ZATE L, TR ARIBEZHVTITY., ZOFS 25 RIEE 2 B0k L ., [ U 2EH
AR L TV 7 o AMOAOBEIZRET HZ & T, T—XOBEMEME /N THZ &L L, HAK
% XE-3-1127~ 7,

P INHROF 5 HE O BOTEH

(NICAMO RIS FIL— L% )
1 X2 I\—ATOHEESE

v

".1’lTiiiiiiii
Mﬁﬁ?@éﬁ*" la®
.- ° -
0’ ° i
.'. lT lT
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l®
A B
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1 XV N\—NTOFEEDE

P TIRT

‘000

00‘0
Q \ 1 7OERICEAVN—DI ZHEEEHEHE N
¢,
&

=BBFRTOTZ VYU TIAVN=HHI>TWS

B W
KE-3-1: T —# b, IEWFHbZ2ZE L7 7 A VA1 & 7o ARGEEORAN, thEh. 77 A VA
H i LS@EREO T — X OfREE (1, A) L LETKF/R— RNEFEROFT — X OREE (F, B) %##HE7,

RO B AR S % 6 ) L 7-NICAM-LETKF TNEXRA S A7 I % ANER 2, PEBESHII 21T > 72, [XIE-3-2(ZNEXRAIZNICAM-
LETKF i b pl R 2 32 Al &% T 1 Ak A 7 L ORI 27~ 3, FRIZLETKE/ S— MZBW T, 7 7 A Vg
LXORFMBEIR S L, RIBFE 2 EZICHE N TV D Z &R D, ZOREILESNIEY AT AV I ab—
VarEEMEEA LB, SDICHERIE D, RIBEA56kn A v o SREEATSEICIR L, 7T
5 D64 A L N—IZHIE U727 — AT, MY A XX 8% L 7o v OB b AR R L, / — &1 6f%
(807 — K—128 /7 — F) HIfN &8 T HEIEANTIRI345x8/1. 6=653FRE D Z X FRIS A28, EHITII505057%
ETRTTLIENTETEY, LY EBELORRNEND ENFEREE T,

30

B NICAM M LETKF

B (9]

112km38/8-IH  112km38/8-5
X E-3-1 : AT T — X B DT DR A b 7ot ZAFHEFE

RR@ ERGET oY T T = 2T —Z DR A F 7 u o A AL
(77 —~B, EREINZEAT « BALEHFFERT)

REFEICH EHE, B 7T —ZHWTNICAM OIS - WATHR A b7 ot AMREOIEFE % i L 7=,

RA N F a2 HEH ORI S 2 b—ya VERZER TS ET, KVEEEZHL TN, A
WFEDREEERR TIE, ¥ 2 b—v g UEITRICHEERER T RA~ZEH Remap) T2 R A b 7wk ZESEIZS
WT, BT T —E N - WATHR A b7 ot AEEEOIE R AT o7, BEICE, ME-4-UIR7TE0 . 1
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WA~ 75 —Jcup (Arakawa et al., 2014, 2020, 2022) ZMHW\T, NICAM & HRZX FFrv 2715 Ak
Coupledl0 Z[FIRFFEAT L. WERFIMIIDIZD DT — & % %5t D NP1 fEI1C K > TRk L OO A ATV,
NetCDFIEX CTOB—7 7 A )V &2 i 5 2 & ZATREIZ L7z, NetCDF JEREZBH L= LIk, 77 A LDF]
W RAEREAS ATREIC 22 0 . A b L— VR BEOEEA AT & 72 o 72,

55 \
BHST2L—a> S WHIKR R 7O

HEEEEEEE - EE
Coupler

hyFS—#ANWT, YT aL—¥3rERTHIC
BFREHBREESHUELTL TSR
L7 7ML AT BE)ZHELTEE

1. MPHOZB W B/ 1+ TOEEHL
2.NetCDFzAWBZHU
- CFRIICESWEXAY T—YR/E
 BRCERT—YESENTE/—FEEZATHEA
- HAT7 7 AIDOFHE - FOIFEER

‘ R3EEHETOBRMRE

RemapZ 71l
(B— - BITHKF)

X E-4-1 : fiftT T — ZERR D72 DR A s 7at ZAFHE ik
WFF) « WATHRA R 7t R) OB (R3FE LR HEEL D HFY)

Z ®ONetCDFZ& AWV [EME « ) TlE, BT & ICRemap SN R TOM T AT —F &, WMHEHEYTDH /) — RIcHE
LT BHE—T 740 LTHITAED, 1 oA TEMOLEELE 7 7 A V24T Z8IR0, iR
UERRFEI DR bRy 7 LlgoTLE D, £ TCRIFEDFAFETIL, BRI LI NTH/ —Fanidn2 &
T, AN—T v Fal LS5 HEERA L, KE-4-212i5 273, L L ZOFEIZLLFO X 5 s %
FoTwnb,

) WHEOA—N—F v TRARERDIZT 7 A NVEZH UG OARTHY | BEEIC, 27 1 v 2035 KET
MOT —ZERNRFET Lign &, ROBHOEMHE L Z LR TSN

2) 77 ANMHDERNICHY 7 0 A THRE LRV E DT R0WT — 2 1 XK - SREEK R 72 D72, A
EUEHERKE W,
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P B

X E-4-2 : f0Y ) — NI B2 R X 50087 7 A V1o,

2 THOWTIE, FIAIES. bkmA > 2=, T8O =RITCEBZFFRRED A v ¥ 2% A ZAOMEERRERFI2431 BT
L L O & LA, BB AT Y 4 XE12000x6000x78x4=20. 9GiByte & RFE SN, EiKE 1/ — K47
YATIEITLIEH/ADO T u e AH=0 A Y FIAAEERGIBEZ KESBATLE Y, ZOMMEEMIILT D70,
LAEFE X 72 DS TOE D & AL 21T 78 o 72,

FT. BHENT =—X (Store Phase) &7 7 A NFEZHL T =—X (Write Phase) OBiEFEmM L 72, Z

LY, OB MR 7R T77ANEEH LT 2 —RXEWINIFEITTH Z ENARRIZRY . KA TIOZ 7
T ADHE FIFLDONetCDF 7 7 A N Z[RIRFICEE HT Z LB AREIC D, EBEOZ—RAFr—2A%Z 2 2545, 107
nE 2 EM N LIZWVEROE (=7 7 A 0WVE) BT 52 L&D, Tet2HiI 0 b HEEPZ W
Gald, BEABENE 7 7ANVEEHLOW 7 2 — X% FITT 52 L1285, 202507 =— A& E LD
BN & AFRTIEE E YA 7] EFT 5, RIZ, ATV BRRET DMBEEEMT 572012, BT 74
NP A ZDOKRENIRITEICOWT, ESTHEONEE T T2, THEORRY I 2 L— 3 VTRV SMERE
BTN HI0BRETHY, 20T —2 %2 1T 5K 7 v AR5 L TRFT 256, LEAE Y &340
100530 1 £ THINIZEM SN D, b 2 00RREITo a0, W7 7 A VT Ot % [XE-4-3127R

T, KoFITix, 10007t A% HWT, ShESEOERA 3> LTW5, SElEn/-7 —2IL15H

0. FIFFCIOEZ LB RRECTH DT, 2V A Z L TR TOEKEH I LTS,
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IREEERRRER

E-4-3 : 72K - BEHL 7 o—X0HEL . ShEBEIZ LT
A7 7 A AR ) ORI,

Pbicky, 32— a8 WHNCEET 210708 2 TO 7 7 A MO ERHUFLE . B AEVLE
[FIRFICEER T 5 2 & AR Tz, — 5T, Kig7Zz A€ U RIH &R M TON 2720, 107 78 A THIH A RE/ A &
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Amemiya, A., M. Shlok, T. Miyoshi, 2023: Application of recurrent neural networks to model bias
correction: Idealized experiments with the Lorenz—-96 model., Journal of Advances in Modeling Earth
Systems, (in print)

Kotsuki, S., K. Terasaki, M. Satoh, and T. Miyoshi, 2023: Ensemble—based Data Assimilation of GPM
DPR Reflectivity: Cloud Microphysics Parameter Estimation with the Nonhydrostatic Icosahedral
Atmospheric Model (NICAM). J. Geophys. Res.. (in print)

Momoi, M., S. Kotsuki, R. Kikuchi, S. Watanabe, M. Yamada, and S. Abe, 2023: Emulating rainfall-
runoff-inundation model using deep neural network with dimensionality reduction. Artificial
Intelligence for the Earth Systems, 2, 1-25.

Ouyang, M., S. Kotsuki, Y. Ito, and T. Tokunaga, 2022: Employment of hydraulic model and social
media data for flood hazard assessment in an urban city. J. Hydrol. Reg. Stud., 44, 101261.

Kotsuki, S., T. Miyoshi, K. Kondo, and R. Potthast, 2022: A Local Particle Filter and Its Gaussian
Mixture Extension Implemented with Minor Modifications to the LETKF. Geosci. Model Dev., 15, 8325-
8348.

Saito, K., T. Matsunobu, and T. Oizumi, 2022: Effect of upper-air moistening by northward
ageostrophic winds associated with a tropical cyclone on the PRE enhancement. SOLA, 18, 81-87

Kobayashi, K., L. Duc, T. Kawabata, A. Tamura, T., Oizumi, K. Saito, D. Nohara, and T. Sumi, 2023:
Ensemble rainfall-runoff and inundation simulations using 100 and 1000 member rainfalls by 4D LETKF
on Kumagawa River flooding 2020. Prog. Earth. Plan. Sci., (2023)10-5. doi: s40645-023-00537-3

Saito, K., T. Kawabata, H. Seko, T. Miyoshi, L. Duc, T. Oizumi, M. Kunii, G. Chen, K. Ito, J. Ito,
S. Yokota, W. Mashiko, K. Kobayashi, S. Fukui, E. Tochimoto, A. Amemiya, Y. Maejima, T. Honda, H.
Niino, and M. Satoh, 2023: Forecast and numerical simulation studies on meso/micro-scale high—
impact weathers using high—performance computing in Japan. Numerical Weather Prediction: East Asian
Perspectives. Springer. (in press)

Sawada, K., N. Seino, T. Kawabata, and H. Seko, 2023: Impacts of an Urban Canopy Scheme and Surface
Observation Data on a Heavy Rain Event through Data Assimilation. SOLA, 2023, 19B, 1-8 (in press).

FERHEEAY, /NIRS], (UHES, HHOW, PR, 20220 EMEHILEEETLOT oY7L TF— 2 [FELL
TEALIZEI T B HTZE. K L5534, (accepted)

Tsuyuki, T. and R. Tamura, 2022: Nonlinear Data Assimilation by Deep Learning Embedded in an
Ensemble Kalman Filter. J. Meteor Soc. Japan, 100, 533-553

Wu, P.-Y. and T. Takemi, 2022: Impacts of mountain topography and background flow conditions on the
predictability of thermally induced thunderstorms and the associated error growth. J. Atmos. Sci.,
in press.

Usui, K., T. Iwasaki, T. Yamazaki, and J. Ito, 2022: Numerical Simulations and Trajectory Analyses
of Local “Karakkaze” Wind: A Case That Could Have Contributed to an Aircraft Accident at Narita
Airport on 23 March 2009, SOLA, 18, 140-146.
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Yoshimura, R., K. Suzuki, J. Ito, R. Kikuchi, A. Yakeno, and S. Obayashi, 2022: Large Eddy and
Flight Simulations of a Clear Air Turbulence Event Over Tokyo on 16 December 2014, J. Appl.
Meteorol. Climate., 61, 503-519.

Terasaki, K., and T. Miyoshi, 2022: A 1024-Member NICAM-LETKF Experiment for the July 2020 Heavy
Rainfall Event, SOLA 2022 Volume 18A Issue Special Edition Pages 8-14, doi:10.2151/sola. 18A-002

T. Honda, A. Amemiya, S. Otsuka, G.-Y. Lien, J. Taylor, Y. Maejima, S. Nishizawa, T. Yamaura, K.
Sueki, H. Tomita, S. Satoh, Y. Ishikawa, and T. Miyoshi, 2022: Development of the Real-Time 30-s-—
Update Big Data Assimilation System for Convective Rainfall Prediction with a Phased Array Weather
Radar, Journal of Advances in Modeling Earth Systems, https://doi.org/10.1029/2021MS002823

T. Honda, A. Amemiya, S. Otsuka, J. Taylor, Y. Maejima, S. Nishizawa, T. Yamaura, K. Sueki, H.
Tomita, and T. Miyoshi, 2022: Advantage of 30-s—Updating Numerical Weather Prediction with a
Phased—Array Weather Radar Over Operational Nowcast for a Convective Precipitation System,
Geophysical Research Letters, https://doi.org/10.1029/2021GL096927

Ouyang, M., Kotsuki, S., Ito, Y., and Tokunaga, T. 2022: Employment of hydraulic model and social
media data for flood hazard assessment in an urban city. J. Hydrol. Reg. Stud., 44, 101261.
doi:10.1016/j. ejrh. 2022. 101261

Ohishi, S., T. Hihara, H. Aiki, J. Ishizaka, Y. Miyazawa, M. Kachi, and T. Miyoshi, 2022: An
ensemble Kalman filter system with the Stony Brook Parallel Ocean Model v1.0, Geosci. Model Dev.,
15, 8395-8410, doi: 10.5194/gmd-15-8395-2022

Ohishi, S., Miyoshi, T., and Kachi, M., 2022: An ensemble Kalman filter-based ocean data
assimilation system improved by adaptive observation error inflation (AOEI), Geosci. Model Dev.
15, 9057-9073, https://doi.org/10.5194/gmd-15-9057-2022, 2022.

Momoi, M., Kotsuki, S., Kikuchi, R., Watanabe, S., Yamada, M., and Abe, S., 2023: Emulating
rainfall-runoff-inundation model using deep neural network with dimensionality reduction.
Artificial Intelligence for the Earth Systems, 2, 1-25. doi:10.1175/AIES-D-22-0036. 1

Amemiya, A., Shlok, M., & Miyoshi, T., 2023: Application of recurrent neural networks to model bias
correction: Idealized experiments with the Lorenz—96 model. Journal of Advances in Modeling Earth
Systems, 15, e2022MS003164. https://doi.org/10.1029/2022MS003164

Jianyu LIANG, Koji TERASAKI, Takemasa MIYOSHI, 2023: A Machine Learning Approach to the Observation
Operator for Satellite Radiance Data Assimilation, Journal of the Meteorological Society of Japan.
Ser. II, 2023, Volume 101, Issue 1, Pages 79-95, https://doi.org/10.2151/jmsj.2023-005

Taylor, J., T. Honda, A. Amemiya, S. Otsuka, Y. Maejima, and T. Miyoshi, 2023: Sensitivity to
Localization Radii for an Ensemble Filter Numerical Weather Prediction System with 30-Second
Update. Wea. Forecasting, https://doi.org/10.1175/WAF-D-21-0177.1, in press

Kotsuki, S., Terasaki, K., Satoh, M., & Miyoshi, T., 2023: Ensemble—based Data Assimilation of GPM
DPR Reflectivity: Cloud Microphysics Parameter Estimation with the Nonhydrostatic Icosahedral
Atmospheric Model (NICAM). Journal of Geophysical Research: Atmospheres, 128, €2022]JD037447, in
press

Ohishi, S., T. Miyoshi, and M. Kachi, 2023: LORA: A local ensemble transform Kalman filter—based
ocean research analysis, Ocean Dynamics, in press
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Kenichiro Kobayashi, Le Duc, Takuya Kawabata, Atsushi Tamura, Tsutao Oizumi, Kazuo Saito, Daisuke
Nohara and Tetsuya Sumi, Ensemble rainfall-runoff and inundation simulations using 100 and 1000
member rainfalls by 4D LETKF on the Kumagawa River flooding 2020, Progress in Earth and Planetary
Science volume 10, Article number: 5 (2023)
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Duc, L., and Y. Sawada, 2022: Approximation of gradient flows in Stein variational gradient descent
using surrogate models. American Geophysical Union Fall Meeting, Chicago, USA.

Saito, 2022: Mesoscale numerical weather prediction. Seminar on QPE quality improvement and QPF
using weather radar and ARG data in “Project for strengthening capacity in weather forecasting and
flood early warning system”. (November 21, Hanoi)

Saito, 2022: Mesoscale meteorology on local circulation and convection initiation. Seminar on QPE
quality improvement and QPF using weather radar and ARG data in “Project for strengthening capacity
in weather forecasting and flood early warning system”. (November 21, Hanoi)

Saito, 2022: Mesoscale ensemble prediction. Seminar on QPE quality improvement and QPF using
weather radar and ARG data in “Project for strengthening capacity in weather forecasting and flood
early warning system”. (November 22, Hanoi)

Oizumi, T., L. Duc, K. Kobayashi, T. Kawabata, T. Ota, and K. Saito, 2022: Flood forecasting using

1000-member ensemble prediction for a severe flood event. Japan Geoscience Union 2022. (May 23,
Online)

Oizumi, T., L. Duc, K. Kobayashi, T. Kawabata, T. Ota, and K. Saito, 2022: 1000—member Ensemble
Flood Prediction for a Severe Flood Event. Annual Meeting Asia Oceania Geosciences Society 2022
Virtual 19th Annual Meeting. (Invited, May 01, Online)

Oizumi, T., L. Duc, K. Kobayashi, T. Kawabata, T. Ota, and K. Saito, 2023: An impact—based forecast
for an extreme flood event using a large ensemble flood prediction system. The 9th International
Conference on Flood Management. (Feb 20, Tsukuba)

Wu, P.-Y. and T. Takemi, 2022: Orographic effects on the predictability of thunderstorms and

accompanying rainfall. Asia Oceania Geosciences Society (AOGS) 19th Annual Meeting, Online, 1-5
August 2022.
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Taylor. J., Amemiya, A., Honda, T., Otsuka, S., Miyoshi, T. Implications of a 30-second Update
Cycle for a Convective—Scale Ensemble Radar Data Assimilation System, EGU 2022 General Assembly,
Vienna, Austria (hybrid), May 2022.

Ting—Chi Wu et all, and Takemasa Miyoshi, Examining the Sensitivity of the Accuracy of EFSO to
Ensemble Size, EGU 2022 General Assembly, Vienna, Austria (hybrid), May 2022

Takemasa Miyoshi, Big Data Assimilation: Real-time 30-s—update Forecast Experiments Using Fugaku
inTokyo in 2021, Japan Geoscience Union Meeting 2022, Chiba (hybrid), May 2022.

Takemasa Miyoshi, Advances and applications of satellite data assimilation of clouds,
precipitation, and the ocean, Japan Geoscience Union Meeting 2022, Chiba (hybrid), May 2022.

Maejima, Y. and T. Miyoshi. A Control Simulation Experiment for August 2014 Severe Rainfall Event
Using a Regional Model, EGU 2022 General Assembly, Vienna, Austria (hybrid), May 2022.

Takemasa Miyoshi, Experimental platform for design and advance evaluation of frequent satellite
observations to innovate weather, ocean and land surface predictions, Japan Geoscience Union
Meeting 2022, Chiba (hybrid), May 2022.

Shun Ohishi, Takemasa Miyoshi, and Misako Kachi, LETKF-based Ocean Research Analysis (LORA) in the
Western North Pacific region, Japan Geoscience Union Meeting 2022, Chiba (hybrid), May 2022.

Taylor. J., Amemiya, A., Honda, T., Otsuka, S., Miyoshi, T. Convective-Scale Imbalance Induced by
30-Second Update Radar Data Assimilation, Japan Geoscience Union Meeting 2022, Chiba (hybrid),
invited, poster

Takemasa Miyoshi, A. Amemiya, T., Honda, T., Otsuka, S., Maejima, Y., Taylor, J., Tomita, H.,
Nishizawa, S., Sueki, K.Yamaura, T., Ishikawa, Y., Satoh, S., Ushio, T., Koike, K., Hoshi, E.:”Big
data assimilation: Real - time 30 - s - update forecast experiments using Fugaku in Tokyo in 20217,
ISDA2022, Fort Collins, Colorado, Keynote, June 2022

Taylor. J., Amemiya, A., Honda, T., Otsuka, S., Miyoshi, T. Sensitivity Testing with Localization
Scale for a Convective - Scale Ensemble Radar Data Assimilation System with 30 - Sec Update, ISDA
2022, Fort Collins, Colorado, invited, June 2022.

Takemasa Miyoshi, Big Data Assimilation: Real-time 30-s—update Forecast Experiments Using Fugaku in
Tokyo in 2021, AO0GS2022, Online, invited, August 2022.

Shun Ohishi, Takemasa Miyoshi, and Misako Kachi, LETKF-based Ocean Research Analysis (LORA) in the
Western North Pacific region, A0GS2022, Online, August 2022.

Takemasa Miyoshi, Big Data Assimilation Real-Time 30-s—update ExperimentsUsing Fugakuin Tokyo in
2021 , WWRP Symposium, Online, invited, August 2022.

Takemasa Miyoshi, Big Data Assimilation Revolutionizing Numerical Weather Prediction Using Fugaku,
2nd US—Japan Workshop on Data—-Driven Fluid Dynamics, Kobe, Keynote, August 2022.

Takemasa Miyoshi, RIKEN s activities on fusing Al and data assimilation in numerical weather
prediction, Sea tech week 2022, Brest, France, September 2022.

Shun Ohishi, Takemasa Miyoshi, and Misako Kachi, LETKF-based Ocean Research Analysis (LORA) in the
Western North Pacific region, ISDA-online, Online, October 2022.
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Takemasa Miyoshi, Big Data Assimilation: Real-time 30-s—update Torrential Rain Forecast Using
Fugaku in Tokyo in 2021, The 5th ISEE Symposium Toward the Future of Space—-Earth Environmental
Research, Nagoya, invited, November 2022.

Taylor, J., T. Honda, A. Amemiya, S. Otsuka, T. Miyoshi 2023: Application of an incremental
analysis update scheme to mitigate imbalances in a 30-second update radar data assimilation system
with the LETKF. AMS 2023, Denver, CO, USA, January 2023

Takemasa Miyoshi, PREVENIR: Japan—Argentina Cooperation Project for Heavy Rain and Urban Flood
Disaster Prevention, 27th Conference on Integrated Observing and Assimilation Systems for the
Atmosphere, Oceans, and Land Surface (IOAS-AOLS), AMS 2023, Denver, CO, USA, January 2023.

Ito, J and R. Yoshimura: Large eddy simulation by use of mesoscale weather prediction model, JpGU
Meeting, Chiba, May 2022, Invited

Takuya Kawabata and Genta Ueno, 2022: On Non—Gaussianity in Cumulonimbus Prediction using a Storm—
Scale Particle Filter, Mathematics of the weather
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Duc, L., and Y. Sawada, 2022: Robust ensemble Kalman filters with the Huber norm by majorization.
American Geophysical Union Fall Meeting, Chicago, USA.

Sato, Y. S. Hayashi, T. Honda, Y. Miyamoto, A. Hashimoto, and T. Tomioka, Overview of studies with
a bulk lightning model coupled with an atmospheric model, SCALE. 17th International Conference on
Atmospheric Electricity, Tel Aviv, Israel, June, 2022.

Maejima, Y. and T. Miyoshi. A Control Simulation Experiment for August 2014 Severe Rainfall Event
Using a Regional Model, Japan Geoscience Union Meeting 2022, Chiba (hybrid), May 2022

Taylor. J., Amemiya, A., Honda, T., Otsuka, S., Maejima, Y., Miyoshi, T. Convective-Scale Imbalance
Induced by 30-Second Update Radar Data Assimilation, ISDA 2022, Fort Collins, Colorado, invited,
May 2022.

Ohishi, Shun, Takemasa Miyoshi, and Misako Kachi, LETKF-based Ocean Research Analysis (LORA):
Assimilating high—frequency satellite observations, Joint Workshop of the 0S-Eval TT and CP-TT and
SynObs Kick—Off, Tsukuba, poster, November 2022

Takemasa Miyoshi, Shigenori Otsuka, Arata Amemiya, Jianyu Liang, Fusing Al and data assimilation
with HPC in numerical weather prediction, AGU Fall meeting (AGU22) , Chicago, USA, December 2022.

James Taylor, Arata Amemiya, Yasumitsu Maejima, Shigenori Otsuka and Takemasa Miyoshi, Ensemble
analysis of 30-minute precipitation forecasts using the real—-time SCALE LETKF numerical weather
prediction system using Fugaku, The 5th R-CCS international symposium, Kobe, February 2023.

Ohishi, Shun, Takemasa Miyoshi, and Misako Kachi, LETKF-based Ocean Research Analysis (LORA), The
5th R-CCS International Symposium, Kobe, February 2023

Maejima, Y. and T. Miyoshi. A Control Simulation Experiment for August 2014 Severe Rainfall Event
Using a Regional Model, The 5th R-CCS International Symposium, Kobe, February 2023.
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AARBFERTTZRE, T4, 2022455H

RREE, WOLOL, AR, WASE=, ZERRAT—V2l 5 BoET — 2 FUEORE, AARRRFERKFRE
FLIRE, 2022410 A
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FRERIME, X N A CORAEREE T3 725%. BARSZTFKERES. FLIR, 20224-10H

FREFOEE, 72 IR I3 282 ILE IOV BARRERFESKEKRS. LR, 20224104

Wu, P.-Y., T. Kawabata, and L. Duc, 2022: High Wind Probability Prediction of Typhoon Hagibis Using
High-resolution Large—-size Ensemble. 2022 Autumn Meeting of the Meteorological Society of Japan,

Hokkaido, Japan, 24-27 October 2022.

Wu, P.-Y., T. Kawabata, and L. Duc, 2023: Construction of 1000-member ensembles of typhoon Hagibis

(2019) and their high wind probability predictions. 13th Data Assimilation Workshop, Kobe, Japan,
16 February 2023.

AR, ZAFREE SRR ET V2> RHZENOBIE Y I 2 b— a2 UFBR, AARGAR20226FE
FEERE, T T4, 202245 A

KAE., ZMHEIE, ffamEE+. TLETKF-based Ocean Research Analysis (LORA) DOFEEEREAN) . B AMEES
D20224F IR RS B HN, 202249 H
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BIESEEY. BEEZHWI20214EEZFY 7 X A L7 ) TR TRIORRENT, 2022/FE > 0 ARY T A FiETHR
ZDHREGEDOFRFTIEK, T A, invited, 202249 H

KAFE, =afdiE, [+ LETKF-based Ocean Research Analysis (LORA) O¥5EEEEAM. A AR LTS
20224F FERK AR R 2y, ki, 20224E10H
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BRACLF 7 m =7 b BAKGRER2022FEKF RS, ALiEE, 202242104

B, SR, HRRET NV E2Ho - RMEROGIE Y 2 = b— a U FEER, HARARRFER20228-
KRS, AbifiiE, 202245104

Rakesh Teja KONDURU, Jianyu Liang, Koji TERASAKI, and Takemasa MIYOSHI: Estimating optimal vertical
localization in assimilating AMSU-A satellite radiances at different frequencies in the NICAM-LETKF
OSSE framework, MSJ Autumn, Hokkaido, October 2022.

AR, By 77—l s S ZER TN TR 2022 R R EEPL T H D AR DT A
HOn(, invited, 20224F11A7
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Takemasa Miyoshi, Data assimilation research using Fugaku at RIKEN, Meteorology Colloquium, LMU,
Munich, Germany, invited, May 2022.

Takemasa Miyoshi, Fusing Big Data and Big Computation in Numerical Weather Prediction,
International HPC Summer School 2022, Athens, Greece, Keynote, June 2022.

Shun Ohishi, Takemasa Miyoshi, and Misako Kachi, LETKF-based Ocean Research Analysis (LORA) in the
Western North Pacific and Maritime Continent regions, The Joint PI Meeting of JAXA Earth
Observation Missions FY2022, Tokyo, November 2022.

Takemasa Miyoshi, Big Data Assimilation Revolutionizing Numerical Weather Prediction Using Fugaku,
University of Reading Data Assimilation Research Center and RIKEN Online Joint Seminar Series,
Reading, UK, invited, Novemebr 2022.

Takemasa Miyoshi, Big Data Assimilation revolutionizing numerical weather prediction using Fugaku,
Statistical Science Seminar, University of College London, UK, invited, Novemebr 2022.

Takemasa Miyoshi, Big Data Assimilation Revolutionizing Numerical Weather Prediction Using Fugaku,
AOSC Seminar, University of Maryland, MD, USA, invited, December 2022.

Arata Amemiya, Shlok Mohta, Takemasa Miyoshi, Application of recurrent neural networks to model

bias correction using data assimilation, University of Reading Data Assimilation Research Center
and RIKEN Online Joint Seminar Series, Reading, UK (hybrid), December 2022
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Takemasa Miyoshi, Invited presentation, Big Data Assimilation Revolutionizing Numerical Weather
Prediction Using Fugaku, DA Forum by University of Melbourne, Melbourne, Australia, invited,
February 2023.
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