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1. Operational mesoscale NWP of JMA

ÅStarted in March 2001

ÅJMA nonhydrostatic model 
with 5km L50 3hourly 
(MSM)

Å33 hour forecastsat 03, 09, 
15 21 UTC

ÅOutput is used for:
ïShort-term weather forecast

ïVery short range forecast of 
precipitation

ïForecast for aviation (TAF)

ïForecast of a storm surge

ïForecast of air pollutant 
distribution

ÅInitial condition: given by 4DVAR with 

3-hour data assimilation window.

ÅBoundary condition: provided from  

GSM (TL959L60) forecasts.
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Threat score (TS) 

MSM QPF performance at JMA 1mm/3hr 20km

Bias score (BS) 

False alarm (FAR) Miss (MS) 



Modifications for operational 

mesoscale NWP at JMA

ÅStart of Mesoscale NWP (Mar. 2001)

ÅWind profiler data (Jun. 2001)

ÅMeso 4D-Var (Mar. 2002)

ÅDomestic ACARS data  (Aug. 2002)

ÅSSM/I microwave radiometer data  (Oct. 2003)

ÅQuikSCAT Seawinds  (Jul. 2004) 

ÅNonhydrostatic model (Sep. 2004)

ÅDoppler radar radial winds ( Mar. 2005)

ÅEnhancement of model resolution (Mar. 2006)

ÅUpgrade of physical processes (May 2007)

ÅHigh resolution GSM (Nov. 2007)

ÅUpgrade of physical processes (Dec 2008)

ÅNonhydrostatic 4D-Var (Apr. 2009) 

ÅGPS precipitable water vapor (Oct. 2009)



RUC with PI 4D -Var Observation

FT= 15 -18
3 hour accumulated rain for FT=18 hr 

Initial 12 UTC 9 September 2001 Ishikawa and Koizumi (2002)

Meso 4DVAR (Mar. 2002-Mar.2009)
(Koizumi et al., 2005, SOLA)

LT and ADJ models based on MSM (a 

hydrostatic spectral model) of JMA 



ÅFully compressible nonhydrostatic model developed by MRI and NPD

Å3 ice bulk cloud microphysics with the Kain-Fritsch convective parameterization scheme

ÅNon-local boundary layer scheme

Operational run with a horizontal resolution of 10 km was started on 1 

September 2004as a nonhydrostatic MSM (mesoscale model)

Saito et al., 2006: Mon. Wea. Rev., 134, 1266-1298.

JMA nonhydrostatic model (NHM)



2006 March Horizontal resolution enhancement to 5 km

2007 May 3 hourly 33 hour forecast 

(Saito et al., 2007; JMSJ, 85B, 271-304.)

Hybrid vertical coordinates

Sedimentation of cloud ice

MYNN level3 turbulent closure model 

New trigger function in the Kain-Fritsch scheme

http://www.jstage.jst.go.jp/article/jmsj/85B/0/271/_pdf/-char/ja/

UL Satellite image 
UR) MSM(10km)
LF) MSM(5km)
00UTC 20 January 2006

Upgrade of nonhydrostatic MSM



Terrain-following coordinates



Hybrid vertical coordinates (Mar. 2006)



Sedimentation of cloud ice (Mar. 2007)

FT=0 FT=15 FT=33

MT-SAT 

Satellite 

image

OLD

NEW

Without sedimentation of cloud ice, upper clouds increase with time



Trigger function in K-F scheme by perturbation of 

relative humidity (Mar. 2007)

Three hour precipitation at 09 UTC 13 July 2006. a) Observed Radar-AMeDAS 

rain. b) Predicted rain with the operational K-F scheme at FT=12 (Initial time is 

21 UTC 12 July 2006). c) Same as in b) but with the Modified K-F scheme using a 

trigger function based on relative humidity. 

R-A Old New



Implementation of MYNN-3 (Mar. 2007)

ÅFirst implementation of the level 3 closure model to 
the operational NWP model 

Satellite IR image

DeardroffMYNN3

Winter monsoon case
Boundary layer is well developed 

with MYNN3, which is more realistic 

than that with Deardroff scheme.

Eturb at FT=19



Observation Deardorff MYNN3

Niigata-Fukushima heavy rain case in July 2004

Mellor-Yamada-Nakanishi-Niino Level 3

closure model (Mar. 2007)

09UTC 12 July 2004,  (FT=18)



Cloud fraction and CWC 

by partial condensation scheme (Mar. 2007)

Middle level cloud amount

RH-based cloud diagnosis Partial condensation scheme

Mean error of

short-wave radiation
Improvement 

of surface 

temperature 

forecasts



NHM WRFObs.Radar

2007 -Jul in Jp

NHM WRFObs.Radar

2008 -Jan in Jp

Hayashi et al. (2008, SOLA)

Verification of NHM vs WRF



Bias and Threat scores (Japan area)
2007 -Jul in Jp

2008 -Jan in Jp



WWRP Beijing 2008 Olympics RDP Project

Beijing 2008 Olympics (B08) FDP/RDP 

was a WWRPôs  research project 

conducted with the Beijing Olympic 

Games of August 2008.

RDP: Research and development up to 

FT=36 based on the mesoscale (15 

km) ensemble prediction. 

NCEP, MSC, ZAMG&Meteo Fr., 

MRI/JMA, NMC/CMA, CAMS/CMA 

participated in RDP. 
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Threat Scores for 6 hour precipitation of Control run 
(7/25 ï8/23)

(Kunii et al., 2010; Tellus, in revision)


