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@ Abstract
This study explores an effective use of satellite data including GSMaP and GPM/DPR through an advanced
ensemble data assimilation method for improving numerical weather prediction (NWP) and pioneering a new
precipitation product based on an NWP model and satellite observations, named as NICAM-LETKF JAXA
Research Analysis (NEXRA).

Ref. URL: https://www.eorc.jaxa.jp/theme/NEXRA/index e.htm

@ Reasons and benefits of using JAXA Supercomputer System
In this study, the JSS3 is used for the NICAM-LETKF experiments to assimilate satellite observations and to
conduct NWP model forecasts. The JSS3 is an essential infrastructure for our study to conduct massive

computations for the ensemble-based data assimilation and ensemble atmospheric simulations.

@ Achievements of the Year

The next version of NEXRA (version 3.0) was developed. The setup of the previous year was modified from a
setup using only the cloud microphysics scheme to a setup using both the cloud microphysics scheme and cumulus
parameterization. Figure 1 summarizes the changes from the current NEXRA 2.0. The main changes in
NEXRA3.0 from NEXRA2.0 are an increase in the horizontal and vertical resolution and a change of cloud

microphysics scheme that includes precipitating particles.
Sensitivity experiments showed that cumulus parameterization remains necessary in this NEXRA update.
Although it is possible to create a realistic temperature and moisture field using only a cloud microphysics scheme
without cumulus parameterization. However, the precipitation distribution deviates from observations (Figure 2).

This difference affects the NEXRA system, which assimilates GSMaP.
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Figure 3 compares NEXRA2.0 and NEXRA3.0 analysis with JRA-55, and shows that NEXRA3.0 improves
the temperature, especially in the troposphere. The calculation is currently being performed to catch up with the
real-time in the NEXRA 3.0 settings.

NEXRA data were also used to analyze the impact of high SSTs in the Japan Sea on Typhoon No. 7 in 2023.
Two sets of atmospheric simulations were conducted: one with high SSTs in the Japan Sea and the other with
climatology SST in the Japan Sea. Figure 4 shows a comparison of the two simulations, revealing that high SSTs
in the Japan Sea affected typhoon intensity and vapor transport, resulting in more precipitation, especially over

the Japan Seaside.

NICAM version 16.2 (bug on land surface precipitation) 21.3(bug fix, Optimized A64fx)
Horizontal res. 112km(gl06) 56 km(gl07)

Vertical layer 38 78

Cloud microphysics  LSC NSW6-Roh

Cumulus parameterization PAS CHIKIRA

Member 128 128

Analysis(Forecast) U, V, W, T, Qv, (Qc) U, V, W, T, Qu, (Qc, Qr, Qi, Qs, Qg)
Observation Prepbufr, Amsu-A, GSMaP, mhs, atms Same as left

Fig. 1: Model setup in NEXRA 2.0 and NEXRA 3.0

Fig. 2: Hourly rain at 00 UTC 19 APR 2022 in GSMaP (a), cloud microphysics
only (b), and cloud microphysics and cumulus parameterization simulation by

NICAM.

a RMSD v.s. JRA Temperature [k]
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Fig. 3: Time series of the global averaged root mean square difference for
temperature (K) relative to the JAR-55 for (a) the NEXRA 2.0 and (b) NEXRA
3.0.
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Fig. 4: 48-hour total precipitation [mm] for August 14-15, 2023. The left panel
shows the experiment when the sea surface temperature in the Japan Sea is high
(CTL experiment) and the center panel shows the experiment when the sea surface
temperature is normal (MOD experiment). The right figure shows the difference
between CTL and MOD.
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@ Usage of JSS

L] Computational Information

Process Parallelization Methods MPI
Thread Parallelization Methods OpenMP
Number of Processes 4-1024
Elapsed Time per Case 30 Minute(s)
® JSS3 Resources Used

Fraction of Usage in Total Resources™(%): 1.87

Details
Computational Resources

CPU Resources Used i .
System Name Fraction of Usage (%)
(core x hours)

TOKI-SORA 56,003,210.95 2.53
TOKI-ST 0.00 0.00
TOKI-GP 0.00 0.00
TOKI-XM 0.00 0.00
TOKI-LM 0.00 0.00
TOKI-TST 0.00 0.00
TOKI-TGP 0.00 0.00
TOKI-TLM 0.00 0.00
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File System Resources

File System Name Storage Assigned (GiB) Fraction of Usage™? (%)
/home 3,074.00 2.55
/data and /data2 649,530.00 4.01
/ssd 66,860.00 6.32
Archiver Resources

Archiver Name Storage Used (TiB) Fraction of Usage™ (%)
J-SPACE 31.16 0.11

*I: Fraction of Usage in Total Resources: Weighted average of three resource types (Computing, File System,

and Archiver).

*2: Fraction of Usage : Percentage of usage relative to each resource used in one year.

® ISV Software Licenses Used

ISV Software Licenses Resources

ISV Software Licenses Used
(Hours)

Fraction of Usage™ (%)

ISV Software Licenses
(Total)

0.00

0.00

*2: Fraction of Usage : Percentage of usage relative to each resource used in one year.
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