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Research subject Super high performance mesoscale NWP

1) Development of cloud resolving 4DDA systems
4

3) High performance atmospheric model

2) Development and validation of a cloud resolving 
ensemble NWP system

feasibility of dynamical prediction of local heavy rainfall 
in very sort range forecast

quantitative prediction of the probability of local heavy fall with a 
lead time to disaster prevention

Evaluation of model’s uncertainty through super high resolution 
numerical experiments using LES and/or BIN models
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Goal2: Development of a regional cloud-resolving ensemble analysis 
and forecast systems 

Conduct probability forecast of torrential rainfalls less than half-day earlier , 
while specifying the occurrence time, location and intensity using the cloud 
resolving ensemble forecasts.
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Forecasts with probability are desired because it is difficult to
predict severe events ( ).
Ensemble prediction is also expected to reduce the miss rate
of their forecasts because they provide many scenarios of
severe phenomena .

The ensemble forecast systems are under development using the
K-computer, and then applied to several phenomena such as
heavy rainfalls .
The outputs of ensemble forecasts have been used as input
data of flood and landslide predictions in this project

.
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Results of the ensemble forecast systems and the
applications using the outputs of ensemble forecasts, which
will be not present in the following talks of this session, are
shown briefly We

.

The ensemble forecast systems are under development using the
K-computer, and then applied to several phenomena such as
heavy rainfalls .
The outputs of ensemble forecasts have been used as input data
of flood and landslide predictions in this project

.
.
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Leading products
Northern Kyushu heavy rainfall in July 2012

2012
Simulation of Sea breeze

1000 member’s ensemble forecasts
1000

Data assimilation and storm surge experiments
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Northern Kyushu heavy rainfalls in July 2012
2012

Surface weather map on 1800 UTC 11 July 2012.

3-h accumulated rainfall (OBS)

Rainfall totals reached as much 
as 800 mm over 5 days.

(Kunii, 2013)



Forecast results (FT=18)
MSM (JNoVA) MSM (LETKF)

POP > 50mm/3h

OBS

Maximum

(((((((( ))))))

These 
information 
would contribute 
to decision-
making process.

(Kunii, 2013)



Simulation of Sea breeze
(

LETKF nested system Downscale forecasts

10 km (dx=10 m)

s
15 km                           2 km                       400 m                         100 m

Domain of CFD
25km*25km*700m
2500*2500*70 points

(Chen et al, 2013)



Chen et al.  (2015a; 2015b; Mon. Wea. Rev.)

Building resolving LES
( LES
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Top: U wind over downtown; Bottom: Temperature near station 

Building resolving LES
( LES

Chen et al.  (2015a; 2015b; Mon. Wea. Rev.)



1000-member ensemble forecast

• The EnKF has an advantage that a flow-dependent background error 
covariance can be estimated explicitly in the process. 

• The finite ensemble size introduces a sampling error into the 
background error covariance, leading to degradation of the accuracy 
of the analysis fields.

Maps of the horizontal distribution of the error correlation of 
the horizontal wind at the 500-hPa level from the center location. (Kunii, 2014)



Ensemble Kalman filter data
assimilation and storm surge

experiments of tropical cyclone Nargis

(Duc, 2014)

Nargis was a severe 
storm which formed in 
Bay of Bengal in April 
2008 and made landfall 
in the Irrawaddy delta, 
resulting in massive 
damage and loss of life 
in Myanmar. 



The control experiment resulted in a track forecast close to the 
observed one. This forecast outperformed GSM downscaling 
especially in the landfall location and time

(Duc, 2014)

Ensemble Kalman filter data
assimilation and storm surge

experiments of tropical cyclone Nargis



(Duc, 2014)
Forecasts of the water levels at Irrawaddy and Yangon have significantly 
improved the results in the previous studies.

Ensemble Kalman filter data assimilation and 
storm surge experiments of tropical cyclone Nargis



SST 1 SST
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(Kunii et al. 2015)
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(Kunii et al. 2015)



Results of the ensemble forecast systems and 
applications using outputs of ensemble forecasts
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• Development and validation of a cloud resolving ensemble analysis and prediction 
system                      Hiromu Seko (MRI/JAMSTEC)

• Data assimilation of rapid-scan atmospheric motion vectors derived from Himawari-8
with the NHM-LETKF                 Masaru Kunii (MRI)

• Improving local weather forecast over complex surfaces using a building-resolving 
urban-scale prediction system 

Guixing Chen (Sun Yat-sen Univ.)
• A study for constructing a long-term regional reanalysis system over Japan 

assimilating only conventional observations  
Shin Fukui (Tohoku Univ./MRI)

• An Ultra-high Resolution Numerical Weather Prediction with a Large Domain using 
the K Computer           Tsutao Oizumi (JAMSTEC/MRI)

• Development and Improvement of Hydro-Debris 2D & 3D for prediction of sediment 
hazard in mountain zone       Yosuke Yamashiki (Kyoto Univ.)

• High-speed/high-resolution flood inundation simulation using K supercomputer             
Ken-ichiro Kobayashi (Kobe Univ.)

• Ensemble rainfall and flood forecasts for severe typhoon event using high-resolution 
Numerical Weather Prediction model based on NHM-LETKF system                          

Yu Wansik (Chungnam National Univ..)

Results of the ensemble forecast systems and 
applications using outputs of ensemble forecasts


