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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 for using JSS2
In this study, the JSS2 is used for the NICAM-LETKF experiments to assimilate satellite observations and to
conduct NWP model forecasts. The JSS2 is a necessary infrastructure for our study to conduct massive

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

@ Achievements of the Year
(1) Assimilating GPM/DPR reflectivity into NICAM-LETKF
In this year, we performed the data cycle (DA) experiment assimilating GPM/DPR using the NICAM-LETKF;
however, we did not improve atmospheric states significantly. While humidity fields were improved by DA,
temperature fields were degraded. We are now planning to use the GPM/DPR observation for estimating NICAM’s
model parameter (s) through DA.

(2) Predictability of Record-Breaking Rainfall in Japan in July 2018 (RJJ18)

Recently, a 100-member near-real-time NICAM-LETKEF system started running on JAXA'’s second-generation
supercomputer system (JSS2) as NICAM-LETKF at JAXA Research Analysis (NEXRA). We investigated the
predictability of RJJ18 using the NEXRA system. We demonstrated that intense precipitation in western Japan on
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July 6 had been well predicted 3 days in advance by the NEXRA (Fig. 2).

(3) Developments of the NICAM -LETKF system

The near-real-time system of NICAM-LETKF on JSS2 is named as NICAM-LETKF JAXA research analysis
(NEXRA). The NEXRA system runs stably over two years. The recent NEXRA data have been visualized and

checked on a web page (https://www.eorc.jaxa.jp/theme/NEXRA/index_e.htm) (Fig. 3).

(4) Ensemble forecast experiments with a higher mesh of NICAM

Ensemble simulations are conducted to explore predictability of an extreme event by using the NEXRA data.

We tried to simulate the heavy rain event in July 2018 at western Japan. From results of the 100-member ensemble

simulations with 14-km mesh, some simulations successfully predict spatial pattern of the heavy rain (Fig. 4). This

result was disclosed on a web page (https://www.eorc.jaxa.jp/earthview/2018/tp181114.html).
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Fig. 1: Change in root mean square differences (RMSD) due to the GPM/DPR assimilation

for (left) temperature (K), and (right) water vapor mixing ratio (g/kg) relative to the ERA-

Interim reanalysis. Warm and cold colors represent improvement and degradation due to

the DA. The vertical and horizontal axes show the pressure level (hPa) and date/month in

July 2014. Spatially-averaged RMSDs are shown for global (GL), Northern Hemisphere

(NH), Tropics (TR), and Southern Hemisphere (SH), respectively.
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Fig. 2: Ensemble-mean precipitation (mm), accumulated over 0000-2400 UTC 6
July 2018, for 16 forecasts initialized every 12 h from (a) 0000 UTC 28 June to (p)
1200 UTC 5 July 2018. Adopted from Kotsuki et al. (2019).
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Fig. 3: A visualized page of the NEXRA data on web site “JAXA Realtime weather
watch” (https://www.eorc.jaxa.jp/theme/NEXRA/index_e.htm)
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Fig. 4: Spatial pattern of 24-h averaged rain [mm/hr] in 6th July [mm/hr], 2018.
a) Ground observation. b) The best member (member 73) with a 14-km mesh
simulation, c¢) the 100-member ensemble mean with 14 km mesh. The initial date of

simulations is at 00UTC, 5th July, 2018.
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@ Usage of JSS2

® Computational Information

Process Parallelization Methods MPI
Thread Parallelization Methods OpenMP
Number of Processes 5-400
Elapsed Time per Case 12 Hour (s)

® Resources Used

Fraction of Usage in Total Resources”' (%): 5.80

Details

Computational Resources

Amount of Core Time

System Name Fraction of Usage ™ (%)
(core x hours)
SORA-MA 50,190,065.49 6.14
SORA-PP 17,050.09 0.14
SORA-LM 0.00 0.00
SORA-TPP 0.00 0.00
File System Resources
File System Name Storage Assigned (GiB) Fraction of Usage*2 (%)
/home 1,935.96 2.00
/data 684,166.27 12.07
/Itmp 13,671.88 1.17
Archiver Resources
Archiver Name Storage Used (TiB) Fraction of Usage*2 (%)
J-SPACE 19.88 0.70

*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
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