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Introduction: JMA’s Goals

JMA implements its services with the following ultimate goals

f
Prevention and mitigation A

of natural disasters

Provide daily/monthly forecasts
and warnings/Advisories for 4
- Preparation for disasters
- Evacuation
- Risk management

|

Development and prosperity of
industry

Provide weather forecasts
and climatological data to
- Energy companies
- Agriculture
- Other industries
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Safety of transportation

Provide meteorological —

information to ? S
- Pilot and airline companies
- Road administrators
- Train companies SN 9 @
\ ')
(e S\
International cooperation
- International data exchange
- Technical support
- Sharing disaster information
- Collaboration to develop technics
o /




JMA operational NWP history for 60 years

generation Operation start Main computer Speed Storage
8 KW

100,000,000,000,000 I 1959/3 IBM-704 84 [t sec

10,000,000.000.000 Cray XC50: 18 PFLOPS (36bit)
e 131 KW
100000.006.000 LS HITACHI SR16000:847 TFLOPS I 1967/4 HITAC0020F 325 Usec (32bit)
100,000,000,000
10,000,000,000 HITACHI SR11000: I 1973/8 HITAGC-8700/8800 0.22 psec 2 MB
1,000,000,000 1 TFLOPS o el :::OT;‘”PS vV 1982/3 HITAC-M200H x2 0.084 U sec 16 MB
@ 3
10000000 RS 768 GFLOPS 1987/9 HITAC-M680 30 MIPS 32 MB
100000 TAGHIS S50 GELOPS N i S AL
8 1,000,000 1 GFLOPS 1987/12 HITAC-S810 630 MFlops
& 100000 HITAC $-810:630 MFLOPS 512 MB(ES)
€ ' 2GB +
S . 10000 HITAC M-200H: 23.8 MFLOPS 1996/3 HITAC-S3800_480 32 GFlops
‘é& 1000 HITAC 8800:4 55 MFLOPS 12 GB(ES)
X g 100 HITAC 5020: 307 KFLOPS 2001/3 HITACHI-SR8000E1 768 GFlops 640 GB
)]
O X 1 704 12KFLOPS 2006/3 HITACHI-SR11000K1 x 2  21.5 TFlops 10 TB
1 |

1959 1967 1973 1982 1987 1996 2001 2006 2012 2018

9 k 2012/6 HITACHI-SR16000M1 x 2 847 TFlops 108 TB
Year of implementation

< | ®RIB|g| S

2018/6 CRAY XC50 19.1PFlops 264TB

IBM 704 | HITAC 5020/5020F I-n'rAc 8700/8001 HITAG M-200H I ! H:::ﬁ:;‘: — i HITAG S-3800/480 rn-mcm SR8000 E‘ HITACHI SR11000 K1 | HITAGHI SR16000 M1 |
1959.3 1967.4 1973.8 1982.3 1987.9 1987.12 1996.3 2001.3 2006.3 20126
GSM (T63 L40 M31) Seasonal
033 GSM (TL95 L40 M31)
NH Balance Bwflc Model (381km) GSM (TL95 L40 M51) EllE s
59. GI 725 073 JMA/MRI-CGCM M51
NH Balance Model (381km L3) 102 JMA/MRI-CGCM2 (M51%)
70.4] NH Primitive Model ~ NHM (381km L4) GSM (T63 L30 M10%) (A: TL95 L40) 15.c I
H 75.1 NHM (381km L8) GSM (T106 L40 M26%) (O: 1x(0.3-1)deg L50)  (A: TL159 L60)
i NH Spectral Model — HSM (T42 L12) 1-month Global GSM (TL159 L40 M50%) (0: 1x(0.3-0.5)deg L52+BL)
H 83.3] 883 model GSM (TL159 L60 MS50")
H 08.3 GSM (TL319 L60 M50%)
H GSM (T106 L40 M25) 143
i
H
H Weekly EPS
E 082 GSM (TL479 L60 M27)"
i Global Spectral Model ~ GSM (T42 L12) GSM (TL319 L60 M11| 142 171
: GSM (T63 L16) 143 171
H 88.3| GSM (T106 L21) Typhoon EPS GSM (TL479 L8O M25) Global EPS
Typhoon Balance Barotropic Model (381km) 890.11 GSM (1213 L30) LEA] )
E3.9| [Typhoon Model — MNG (381, 191, 95km L3, (GSM (T213 L40) GSM (TL479 L100 M27)(~11days)
T T Typhoon Model ~ TYM (§0km L8 GSM (TL319 L40)" GSM (TL479 L100 M13)(11-18days)
Asia Semi-Geostrophic Model (304.8km L4) 38.3] 052 GSM (TL959 L60) GSM (TL319 L100 M13)(18-34days)
61.9[ J70.4 TYM (40km L15) 0711 GSM (TL959 L100)
Asia Primitive finemesh Model ~ FLM (152.4km L6) TYM (24km L25) 143
73.10[ FLM (127km L10) 07.11 Global Spectral

FLM (127km L12!

M (75km L16)
96.3
)

B7.16 IBM704 O 44

t (ARUriRR)

The First Super Computer
System at JMA (1959) e i 0
I B M_704 {10km L38)" Mesoscale Model

MSM (Skm L48)

z
<
5
&

MSM (5km L76)
17.2]

Local Forecast Model (2km L5
‘|2~3 Local Forecast model

— /— T##k: Quadratic grid L :# of vertical layers + Nonhydrostatic model 1 From once a day to twice a day
@ll )_(\J —-]— J a p TL#w*: Linear grid Mtk # of ensemble members # Semi-Lagrange model @ # of LAF ensemble members 4




Current NWP mo_dﬁls in IMA

TN TN In Operation On trial
/ Global Spectr Meso-Scale Local Forecast Global E bl Seasonal Meso-scale
Model Model Model 0 EE%SSem ¢ Ensemble Ensemble
GSM MSM LFM CPS2 MEPS
Seasonal forecast
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*when a TC of TS intensity or higher is present or expected in the RSMC Tokyo - Typhoon Center’s area of responsibility (0°~60°N, 100°E—180°).



GSM(Global Spectrum Model) on DIAS

GSM-TL959L100 2018.08.21.12UTC FT=000
(Valid Time: 08.21.12UTC)

Domain : Global
Resolution : 0.5 deg.
Vertical Levels: 18

Forecast
range
00,06, 0-132
18 UTC  hours °2Nours 23
12UTC Ui, 6 hours 45
hours

> Changed in June 2018

File name (for example)
S Z C RJTD_yyyymmddhh0000 GSM
R _GPV_Rgl_FD0112_grib2.bin




Global Ensemble Prediction System
(GEPS)for one-week forecasts on DIAS

Domain : Global Forecast Time

Resolution : 1.25 deg. range step

Vertical Levels: 5 0-264

Ensemble : 27 members 00,12 UTC hours 6 hours (0-192, 198 264)
> Changed in June 2018

@@ {{ @@ .. @
——
27 initial conditions are integrated by using a low-
resolution version of the JMA GSM.

File name (for example):
Z C RJTD 20181021000000_EPSW_GPV_Rgl FD0812-1100_grib2.bin
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Global Ensemble Prediction System
(GEPS)for one-month forecasts on DIAS

Resolution : 2.5 deg. range

Vertical Levels: 8 Wednesday 33 days

: 1 da
Ensemble : 50 members ¢ o 16 days y (vanables)

mm/oo//a(zl trom: 2008/6/01/12~ (m1) mmmo//qs) -uw/o/ t-n) ""-'m/“//‘(*l
st (p) O7m (1) ans (C) 130 (0)

File name (for example):
Z C RJTD_20181017120000 _EPS1_MGPV_Rgl Lh2 Ptt Emb_grib2.bin
Z C RJTD 20181021120000 _EPS1 _MGPV_Rgl FD00-16_Lh2 Ptt Emb grib2.bin
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Reanalysis

“analysis of the past atmospheric conditions using a constant, state-ofthe-
art NWP model and data assimilation system with the latest observation to
produce a high-quality, spatially and temporally consistent dataset”

“Constant” and “state-of-the-art” NWP model

Data
Assimilation

;
{ /
/
¢ R
%

Quality
Check

Integration for
several decades

~ GHG
R Al S ) Boundary
P N LN | (B fRE i O conditions
_‘. 5‘ SRR S TR e v (prescribed)
Observation Y L
Initial conditions for

(incl. belated data) Climate Monltorlng Hindcast (Re-forecast) Climate Research
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JRA-55 on DIAS &

 The second JMA reanalysis (1958-2012: 55 years)

* The first comprehensive global atmospheric reanalysis that
applies 4D-Var to the last half century

* Real time analysis
after 2013 on going

e ~55km resolution, 60 levels

JRA-25/JCDAS (3D-Var)

On DIAS web site:

Data access to JRA-55 (an atmospheric reanalysis) :
http://search.diasjp.net/en/dataset/JRA55

Data access to JRA-55C (an atmospheric reanalysis assimilating
conventional observations only) :
http://search.diasjp.net/en/dataset/JRASS C

Data access to JRA-55AMIP (JRA-55 AMIP-type simulation) :
http://search.diasjp.net/en/dataset/JRASS AMIP
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Other JMA products
available on DIAS

* Global Wave Model
 Himawari8/9
* JMA Global Warming Projection

* Oceanic and Atmospheric Greenhouse Gases
Observations on JMA Research Vessels

e IMA Total ozone Dataset
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