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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.

http://www.eorc.jaxa.jp/ GPM/index_e.htm

@ Reasons for using of 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

This study pioneers to assimilate radar reflectivity measured by the Dual-frequency Precipitation
Radar (DPR) onboard the Global Precipitation Measurement (GPM) core satellite into NICAM. We
conduct the NICAM-LETKF experiments at 28-km horizontal resolution with explicit cloud
microphysics of a single-moment 6-class bulk microphysics scheme. To simulate GPM/DPR reflectivity
from NICAM model outputs, the joint-simulator (Hashino et al. 2013; JGR) is used. Our initial tests
were promising, showing a better match with the observed reflectivity by assimilating GPM/DPR
reflectivity (Fig. 1).
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(2) Assimilating Microwave Humidity Sounder (MHS) into NICAM-LETKF
Microwave Humidity Sunder (MHS) observations in the clear sky condition are assimilated into the
NICAM-LETKF. Without the MHS, the NICAM-LETKF assimilates very few humidity observations

over the ocean. Assimilating the MHS generally improved temperature, wind and humidity fields (Fig.

2).

(3) The near-real-time system of the NICAM-LETKF
The near-real-time system of the NICAM-LETKF was installed on JSS2. The near-real-time NICAM-
LETKEF system has been stably running over 6 month, with a delay of 8 hours relative to the real time.

The process includes pre-process and post-process (e.g. visualization) on JSS2 (Fig. 3).

(4) Ensemble forecast experiments with a high-resolution NICAM

Ensemble forecasts are performed with a high-resolution (14-km) NICAM from analyses of the
NICAM-LETKEF. Here, we focused on a heavy rain event occurred at July 2017 in Kyushu. Sensitivity
experiments to the initial time revealed that the heavy rain would be predictable one-day before the
heavy rain event by the NICAM (Fig.4).
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Fig.1 Spatial patterns of column maximum Ku-band radar reflectivity (dBZ) for (a)
first guess, (b) analysis, and (c) observation at 0000UTC, June 17, 2014.
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Fig.2 Time series of change in root mean square difference (RMSD) relative to the
ERA-Interim reanalysis for (a) temperature (K), (b) mixing ratio (g kg-1),
and (c¢) zonal wind (m s-1). The vertical and horizontal axes show the

pressure level (hPa) and date-mont
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Fig.3 An example of automatically-generated monitor of the NICAM-LETKF
output on at 12 UTC, January 14, 2018. Left, middle, and right panels show
the 6-hour precipitation [mm d-1] for the GSMaP observation, first guess

and analysis, respectively.
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14km Forecast from 2017/07/01 00UTC Atm: Analysis (Land: 001)
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14km Forecast from 2017/07/03 00UTC Atm: Analysis (Land: 001)
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14km Forecast from 2017/07/05 00UTC Atm: Analysis (Land: 001)
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Fig.4 Time series of accumulated precipitation (blue boxes; mm h-1), and

precipitable water (red and purple lunes; mm) at the Northern Kyushu

region. Red lines represent forecasts by the 14-km NICAM initialized by

(top) 00 UTC, July 3, (middle) 00 UTC, July 5,
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@ Usage of JSS2

® Computational Information
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Parallelization Methods MPI
Thread Parallelization Methods OpenMP
Number of Processes 2 -640
Elapsed Time per Case 10.00 hours

® Resources Used

Fraction of Usage in Total Resources*1 (%): 6.38

Details

Computing Resources

System Name Amount of Core Time (core x hours) | Fraction of Usage*2 (%)
SORA-MA 50,782,484.98 6.70
SORA-PP 28,731.17 0.36
SORA-LM 66.93 0.03
SORA-TPP 0.00 0.00

File System Resources

File System Name Storage assigned(GiB) Fraction of Usage*2 (%)
/home 1,449.59 1.00
/data 557,022.35 10.30
/ltmp 9,765.63 0.74

Archiver Resources

Archiver System Name

Storage used(TiB)

Fraction of Usage*2 (%)

J-SPACE

18.41

0.79

*1 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






