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Analysis w/ errors FCST ensemble mean

NICAM LETKF

(Global Storm Resolving Model) (Ensemble Data Assimilation System)
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“Big Data Assimilation: Real-time 30-second-refresh Heavy Rain Forecast Using Fugaku During Tokyo
Olympics and Paralympics” (Miyoshi et al., 2023, ACM)

e J1—ARTFZLATRL —F—ICLKBI30MWERBDT—% EEIBREKRTTILSCALE-RM (500m X v ¥ 1 BR{RFE)

1000 X >/ \— > I ERW=F—4%E1t . )
—=2023FDACMO— K~ - Nl for Climate 7 71 7 J X K IC

NWP Center Data assimilation | Forecast grid | Frequency  for | Use of radar data Ensemble
system method spacing /| initialization / forecast grid

# grid points free forecast spacing /

# members
LFM IMA, Hybrid 3DVar, | 2 km /{ 1h/1h Assimilation of RH | None
[6,7,8,9] Japan 5-km grid spacing 1581 x 1301 x 76 from radar and | (MEPS: 5
radial wind km / 21
members)
HRRR v4 | NCEP, US | Hybrid 3D EnVar, | 3 km /| 1h/Th Latent heating None
[10,11,12] 36 members 1799 x 1059 x 51
HRDPS ECCC, 4DEnVar 2.5 km /| 6h/6h Latent heat nudging | None
6.0.0 Canada perturbations  from | 2576 x 1456 x 62
[13,14,15] global ensemble
UKV Met 4DVar 1.5 km /1 1Th/1h Latent heat nudging | 2.2 km /
[16,17] Office, 622 x 810 x 70 3 members
UK

AROME Météo- 3DVar 1.25 km /| 1h/3h Assimilation of | 25 km /
France France 2801 x 1791 x 90 pseudo-RH  from | 12 members
[18,19,20] radar
ICON-D2 DWD, LETKF 2.2 km /| 1h/3h Latent heat nudging | 2.2 km /
[21,22,23] Germany 40 members 542040 cells x 65 20 members

levels
BDA2021 RIKEN, LETKF 500 m /|1 30s/30s Reflectivity, 500 m / 28210730-841800 it 20.png
This paper Japan 1000 members 256 x 256 x 60 Doppler velocity 11 members e = e
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e 2016 E (DYAMONDMEALLB 7Oy =7 MEAME & [@—): dx = 3.5km, 1.7km, 870m, 440m, 220m

3.5km (GL11) 1.7km (GL12) 0.87km GL13

lev = 80.0 [m], time = 2016-08-05T02:15:00 lev = 80.0 [m], time = 2016-08-05T02:15:00 lev = 80.0 [m], time = 2016-08-05T02:15:00
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P Preferred
Networks
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* MN-core 7O YUNDIR - [z 7)o —> 3> OERAAEES
DFH
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(FHEEERD CFEE)
o MAMBEREBIRBENDEITICH OFAERDFHE & E8EFH

L3IR: DNN op level, SIMD parallelism strategy, ......
[ MNGraph / MNNode / MNValue ] [

C JAX. Juliaze BUW B 3E:

kit

Global Layout Re-computation
Planner Scheduler

L2IR/Generic Conv: ndarray op level, optimized DNN op impl, ......

Generic Generic
[ Conv Impl ] [ MNTensor ] PEVector ] Move Impl

L1IR: MN-core op level, memory allocation, scheduling, optimization, ......

Laver Imol L 1level instruction [ L1IR Scheduling
yermme merger Graph
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* lcoAtmosBenchmark v.1 (http://github.io/icoatmosbenchmark)
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h3-Open-BDEC

Integration +
Communications+
Utilities
Control & Utility

New Principle for

Computations
Numerical Alg./Library

h3-Open-MATH
Algorithms with High-
Performance, High Reliability
& Mixed/Adaptive Precision

Simulation + Data +

Learning
App. Dev. Framework

h3-Open-APP:
Simulation
Application Development

h3-Open-SYS

Control & Integration

h3-Open-VER
Verification of Accuracy

+

h3-Open-DATA: Data h3-Open-UTIL

Data Science

Utilities for Large-Scale
Computing

h3-0 en-DDA: archical, Bybrid, Heterogeneens
Autométie Tuning Learning 2 h3-Open-BDEC
Data Driven Approach /// S C—
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Aquarius

Simulation Node | | Data/Learning Node
Odyssey ' Aquarius
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Analysis w/ errors FCST ensemble mean

h3-Open-UTIL/MP
Coupling
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