27»&4A%%%%@@t@@@%$%&%@

=

A A
Kvg wH
5(___

ok |
KPG %, % B, TR
*1

S, R A R

- Earth Simulator Proposed Research Project -

Sab—v g D

\’\/

FRBERT: BEMERE A—"—arta—7 4 Tt

SRR P S

HHRBFRT AR A N—arBa—T g v S —
*2YFENTZEPRTERENE AN ARIE IR BRI A v 2 —

F—U— K : K%, MSSG, 1BEFE, Bifg, 5 — 2Rk

AMFFRRETILY 7T VH A SRR TRIO LB [T,

3OOV THEAE T L CWA., ERREE LT, &aift
EFOL 3 A E ERGH SRS 7 AEEE SRR L7202,
TR TSV 7TiEONREZE LD 5.

1. 3 RTBfEBRT — 2 EULIC L AEHET I 2L
—vav

ARRETIE, BRI AL MSSC RS2 =
L— g VO TEREAE L 3 WonHfigE T — 2 Rk A
T AOFRERATRT A =02 BT, i E RO
fRAG EHEE 2 M RMIZAT 9 T & LT, Schrédinger
Bridge \ZHD HERMUBMRGTT VAL L, KRGS
VR o b— 3 VR D ERMG ER R S A E A AR
TEDHZEARLED, AR, 1CkofitgET Ve
i U CRIEOHEEREE Z4EFF LoD (R—Y D 1 &
B, WEHEGA T v T EKIBIZHIR TS, VT A%
A LN U3 R A R L

51T, AFEICL 0 AR SN =B MK SO
T U T ENTEATV, AHEFEERT OO 24 M &
BONTIRGE L 722, 2 OfER, JEET /L L g LT L Vil
YIRS A BT o TANESND T & R
L, UTNEA LT oY TR ST RO FE ARet:
EROTORLTZ. ZHORRFTE, et & EREH e

SN ABE USRI IR - b A L 7.

2. WMEBBEDOY L ay MBS

ARHETIL, WEEFETT VOFIERE & B0 D g R
ST ABEEEFFOANT —ZIZH LT, &F LI-EfE
BHEREAT O T OO RBERFIE 2 0 L 7=, BRI,
Transformer ~X—AZ® Neural Operator ZfAVv>, I
IO T RRWERMEE (Bra s a v M) ~OksfiF
BRARETHD Z L AR LT, ZOFET, HEROE A
IFma—TNFRy NU—7 LHpY | e A B 7ty
LTS 728, fifG RS TEUEN T KT DA DMK
VNS REEA RO,

BUEFEBROFER, RFEEHGE~OBRBIZHB T
MAEZARBIERCE 2 Z L aMR L, S OICHEEERK

T =23 L CHRBROHERISE NS DD 2 & &R
L7z R—T O 2 5/ . ZiHuck v, fEkre el
REE OO T — 2 A 2188 U7 SSEHERERIC
BT HHENRBIRETFIEORME AR U7, ARRRRE
Al & EREEC R S, GHERE Y OEAIIZE -
7-.

3. TA X —BEWEERT — & FUL LIRS SR
— &y hOREE

AFRETIL, WIEARZZE Y T ¢ OfEEE Iz mT -
FHT 7 b ReAMO FEY Y b)) ICEVEEE
Ni=7 A4 ¥ —HBEEZ ARy 2 2 Lb— 3 VIZEY A
Fr, EERIE ISR RN T — 2 2 N EBET B2
DOWFFERRZE 2D 7. FRHE, BRECARANZBIINE 2 s
BIED 3 WIR GG~ & KM S W 57280, MG TIE
W T =2 TN ORI WO AT o 72
R — L BNEDS 2 P - B S5 A 18 U, B
WAMEIE R — L ORI GRGEIZ 5 2 DB EFHE L,
fiEg &7 — 2 AL B A DR T T OB E R L
7.

A, O OREEENERICBOTRET D
LB, BRRRHZ B U OB V=T —4
FLOPSEAZ LB L. SEOB L OO TR L-&
iRl X ORI TIL, ARREIZR T 28T —
HIRAE DB E U TUOEST HNTERY, 5%, E#l
W7 — & % W BB EKGSRIT T — % & > FOAK
KRR 7AREE~ L R S DFHECH S,

HEE

ATFFERRENL, ENIAFFEBRIE AT = L — - P,
e BHssHERE  (NEDO) ODOZSREEERS (JPNP22002) D)
BEZTTND ReAMO Fu Py K. £, AW
REIL, BEEIEEAM A - FHRATIE () [ 4 RonBfiigT
— X [FHIEIC X D E T MR G TRIO KDL OBt
2T,



Annual Report of the Earth Simulator April 2025- March 2026

(d)
DM: |Ens, Mean - G
[ " N J

=%

(e}
TJ [K] DM: Ens, Std.
0.5 o

SM: |Ens. Mean - GT| [K]

oy =

1: 2020 £ 8 A 15 H 14:46 (HARHH) (2360 A0 « JVEPHIKD 500 m x 500 m AL Lz, HiE 2m SUROBHHE

(SR) . @ 7oV T Am—R2 53—, ) T o7 g, @ BEET—4% (Thbbiaf#gE HR) 7—%), @ 74
TNV EYE & DEOEREE, (@) T YT (EERZE) . RBIIIEHET L (DM) IR DR, TBHT
Schrédinger Bridge €7 /v (SM) IZXA#ERTH L. FHRF (@) TiE, FEIZATE LTHWEEFEEE (LR) oMk 2m KUk
ZRLTWA., HiE 2m KR, @E0MFEET D5AIITEWERD 2m BFF, BMFEE LR WEAII3HEE NS 2m EF
TEMli LT 5. ARIFFRERR 2] LV #sH L2 b D TH Y, Creative Commons Attribution 4.0 International License (CC BY
4.0) 2D EF, FERLOFEL I OHIMARAT Lz ECRIAL T .

STHR

[17Y. Yasuda and R. Onishi, "Unsupervised Super-Resolution
Data Assimilation Using Conditional Variational Autoencoders
with  Estimating Background Covariances
Resolution," Physics of Fluids, 37, 047149 (2025).
[2] Y. Yasuda and R. Onishi, ‘“Probabilistic Super-Resolution for
Urban Micrometeorology via a Schrodinger Bridge,” Scientific
Online Letters on the Atmosphere (SOLA), 22, 8 (2026).

[3]1Y. Yasuda and R. Onishi, “Zero-Shot Super-Resolution from
Unstructured Data Using a Transformer-Based Neural Operator
for Urban Micrometeorology,” Scientific Online Letters on the
Atmosphere (SOLA), 21, 355-361 (2025).

[4] R. Onishi, D. Sugiyama, and K. Matsuda, “Super-resolution
simulation for real-time prediction of urban micrometeorology,”
SOLA, 15, 178-182 (2019).

[5] Y. Yasuda and R. Onishi, “Two-Stage Super-Resolution
Simulation Method of Three-Dimensional —Street-Scale
Atmospheric Flows for Real-Time Urban Micrometeorology
Prediction,” Urban Climate, 59, 102300 (2025).

[6] K. Takahashi, R. Onishi, Y. Baba, S. Kida, K. Matsuda, K.
Goto, and H. Fuchigami, “Challenge toward the prediction of
typhoon behaviour and down pour,” J. Phys. Conf. Ser., 454,
012072 (2013).

[7] K. Matsuda, R. Onishi, and K. Takahashi, “Tree-crown-
resolving large-eddy simulation coupled with three-dimensional
radiative transfer model,” J. Wind Eng. Ind. Aerodyn., 173, 53-66
(2018).

[8] A. Oosedo, H. Hattori, I. Yasui, K. Harada, “Unmanned
Aircraft System Traffic Management (UTM) Simulation of
Drone Delivery Models in 2030 Japan,” Journal of Robotics and
Mechatronics, 33(2), 348-362 (2021).

[9] S. Barthélémy, J. Brajard, L. Bertino, and F. Counillon,

via  Super-

“Super-resolution data assimilation.” Ocean Dyn., 72, 661-678
(2022).

[10] Y. Yasuda and R. Onishi, “Spatio-Temporal Super-
Resolution Data Assimilation (SRDA) Utilizing Deep Neural
Networks With Domain Generalization”, J Adv. Model. Earth
Syst., 15, €2023MS003658 (2023).

[11] A. Notsu, Y. Yasuda, and R. Onishi, “Four-Dimensional
Super-Resolution Data Assimilation (4D-SRDA) for Prediction
of Three-Dimensional Quasi-Geostrophic Flows,” Scientific
Online Letters on the Atmosphere (SOLA), 21B, 1-7 (2025).

Ground Truth Super-Resolution [°C]

s PRGN L . Pl T
=B
=) ,g 39
=
?Gﬂ 36
o §&
& 33
o 42
-~ O
=5 39
==
=]
& 36
O g
W 33

500 m

2 SRS 77— % & VT8 L7z Transformer-based
Neural Operator (TNO) (2L 2T A MEROF. AR T
1%, 20 m fFBEOEMET — & AR LTS =A%
AW EORREZRLTEBY, BIEEKAOMRTIHRS
N5, TEORFE, EBEEFREEOTFIRIZED, 20m fi#
BEDRDVIC bm FEET —% 2 AW TR b HEfEICES
<HOThHD. ARIFFER LBl LviEHLIZboTHY,
Creative Commons Attribution 4.0 International License (CC
BY 4.0) [ZES%, FERLOZEEBLOHIMEZHT L LT
FIHLTWA.





