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NICAM

Non-hydrostatic ICosahedral Atmospheric Model
GEHFE_t+mEBTKRET V)
Tomita and Satoh (2004): Satoh et al. (2008, 2014)
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Museum of NICAM simulations

NICAM : Nonhydrostatic Icosahedral Atmospheric Model
(Tomita and Satoh 2004 FDR; Satoh et al. 2008 JCP; Satoh et al. 2014 PEPS)

Designed for massive parallelism
Good portability (supercomputer ~ PC)

by
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3.5km mesh data from Yohei Yamada. Visualization by CYBERNET. Radar reflectivity diagnosed by COSP CloudSat simulator.
Background image by NASA.
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Scalability of
e Target: NICAM (D

NICAM on Fugaku

P), rich output necessary for CMIP protocol

« Metric: Simulation Year Per Day (SYPD)

« At least dx=7km climate simulation is possible on Fugaku.

« Excellent weak scaling performance suggests dx=3.5km climate
simulation is feasible.

2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

SYPD

=@=—g|07
glo8
glo9
gl10

40

160

1 1% of Fugaku (160k nodes in total)

dx=56km 28km
14km _
weak scaling
7km
640 2560

#Proc (#Node=#Proc/4) 4 a5



Workflow of NICAM climate simulatio
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In my experience, many people prefer to analyze high-resolution 2D lat-lon data
and/or low-resolution (p-level) lat-lon data, not icosahedral data.



Performance of post-process on Fugaku

« Target: Grid remapping (icosahedral -> latlon grid), dx=14km

« SYPD for the remapping (0.85 with #proc=40) is now greater than
that for the main simulation (0.3 with #proc=640).
 Better performance was achieved by (1) parallelized file output at the cost of

many lat-lon files for each layer, (2) reduced amount of MPI communication,
and (3) use of local SSD disk on Fugaku. Use of MPI-10 under consideration.
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* Financial support

e Program for Promoting Researches on the Supercomputer Fugaku (Large
Ensemble Atmospheric and Environmental Prediction for Disaster
Prevention and Mitigation) JPMXP1020351142) of the Ministry of
Education, Culture, Sports, Science and Technology (MEXT), Japan

« Grants-in-Aid for Scientific Research, (for Transformative Research Area
(B)), Grant Number 20H05728, "Challenge to a global cloud-resolving
climate modeling” of MEXT, Japan

 The Integrated Research Program for Advancing Climate Models
(TOUGOU) (JPMXD0717935457) of MEXT, Japan

« Computational resource

 The supercomputer Fugaku provided by RIKEN through the HPCI System
Research Project (Project ID: hp200128, hp200271, hp210085, hp210166)

 The Earth simulator by JAMSTEC
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