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Purpose

RIKEN Advanced Institute for Computational Science (AICS) develops a data
assimilation (DA) system of Local Ensemble Transform Kalman Filter
(LETKF) (Terasaki and Miyoshi 2017, Kotsuki et al., 2017) for the
Nonhydrostatic |Cosahedral Atmospheric Mode (NICAM) (Satoh et al.,
2017). The NICAM-LETKF system is installed on the JAXA Supercomputer
System Generation 2 (JSS2). The purpose of the current study is to develop
a near-real-time system of the NICAM-LETKF installed on the JSS2. We
report a preliminary result of the development.

NICAM-LETKF DA system
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Figure. Concept of NICAM-LETKF. Precipitation is 100-member of
NICAM simulation at 2017/07/01 00-24UTC (1 day)

Table. Descriptions of NICAM-LETKF
o Ncav | W ek |

Spatial resolution G-level 6 (~112 km) & R-level 1 4D-LETKF

38 layer (< 40 km) (Hunt et al., 2007)
Time step 450s FNL SST/SIC

PREPBUFR
Arakawa and Schubert (1974) AMSU-A radiance
Large scale condensation

Algorithm
Vertical resolution

Assimilated/

Cumulus parametrization external data

Cloud microphysics GSMaP with gaussian transform.

NRT NICAM-LETKF (8-hour delay)

00/06/12/18 UTC
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Data latency \
(3:50”6:4/ Postprocess@AORI
1) Download output from JSS2
Preprocess@JAXAEORC 2) Analysis
1) Download Obs. data 3) Update figures at gcrmftp
2) Convert LETKF format Postprocess@JAXAEORC

4) Archiving output
5) Upload to ftp site (~ 2 day)

Dataset Tgmpora Data Provider (web)
| interval latency
6:30

GDAS PREPBUFR 6 hour

3) Send data to JSS2

NICAM-LETKF@JSS2

1) DA cycle (wait 060 min & run ~20 min)
1’) 9 hour forecast (first guess at next time)
2) ico2ll (convert to 1.5x1.5 Lon-Lat grid)

ftp://ftp.ncep.noaa.gov

GDAS AMSU-A 6 hour 5:50 ftp://ftp.ncep.noaa.gov
NCEP FNL SST/SIC 6 hour 6:40 ftp://ftp.ncep.noaa.gov
GSMAP_NRT v6 1 hour 3:50 ftp://hokusai.eorc.jaxa.jp

Figure. Timeline of NICAM-LETKF NRT DA system.
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Figure. Schematics of NICAM-LETKF DA cycle and pre(post)-process.
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Summary

We develop the near-real-time system of the NICAM-LETKF installed on the JSS2. The NICAM-
LETKF system experimentally operated 8-hour later. Although the current system assimilate only
PREPBUFER (Traditional observation), AMSU-A radiance, and GSMaP using gaussian
transformation, analysis (temperature/humidity/wind) fields are reasonably reproduced and stably
distributed against JRAS5 fields except for the systematic differences.

We will conduct ensemble simulation focusing on some extreme weather events by means of the
NICAM-LETKF fields.

NRT monitoring of Precipitation

Spatial variability (305-30N)
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Figure. Comparison between NICAM-LETKF and GSMaP 6 hour averaged precipitation at

2017/09/18 18UTC. Left) Guess precipitation (NICAM-LETKF ensemble mean) [mm/dayy],
Center) GSMaP [mm/day], Right) Taylor diagram (Taylor, 2001) of spatial pattern over 30S-30N.
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Comparison with re-analysis (JRA55) data
NICAM-LETKF JRADSS NICAM-LETKF — JRA55
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Figure. Global map of the difference between NICAM-LETKF and JRA55 in 2017 MAM.
Top) Temperature [K] at 700 hPa, Bottom) water vapor mixing ratio [g/kg] at 700 hPa.
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Figure. Time-pressure cross section of difference and root-mean-square (RMS) between NICAM-
LETKF and JRA55 (NICAM-LETKF — JRA55) over 20S-20N average.

a) Temperature difference [K] and RMS, b) Water vapor mixing ratio difference [g/kg] and RMS,
c) Zonal wind difference [m/s] and RMS, d) Meridional wind difference [m/s] and RMS.
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一連の工程をほぼ自動化した。正常な状態であれば問題なく動く。異常時対応の自動化が今後の課題。

9:10 AORIで観測データ取得＆下処理

9:20 JSSスパコン処理(0~60分 待ち時間; 20-35分 処理時間)

9:50 AORIで結果のDL&可視化&web更新
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