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Data Assimilation (DA)

Data assimilation best combines 
observations and a model, and 

brings synergy.

SimulationsObservations
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Core

DA theory

Algorithm

Computation

Lead

Leading research in 
NWP

Toward the world’s 
top level

Pioneer

Cross-cutting 
research beyond 

NWP

Broader applications

Data Assimilation Research Team
To be a world’s leader in DA research



History of RIKEN DA Team
2012 2013 2014 2015 2016 2017

Otsuka Postdoc Res. Sci.

Kondo Ph.D. Student Postdoc

Terasaki Postdoc Res. Sci.

Arakida Tech. Staff

Kotsuki Postdoc

Maejima Res. Assoc.

Lien Postdoc

Honda Postdoc

Okazaki Postdoc

Sawada Postdoc MRI

Awadu Tech. Staff

Teramura Postdoc

Sakamoto Tech. Staff

10/1
founded

[Tech. asst.] Ohhigashi (Hyogo U. D3), Kurosawa (Kobe U. M1)
[Visiting Sci.] Ruiz (Buenos Aires), Yang (Taiwan),
Penny (UMD), Shima (Hyogo U), Kunii, Otsuka, Okamoto (MRI)

TODAY 2/27



Projects
Project Period Role

JAXA PMM 7th RA 2013-2016 PI: Miyoshi

JAXA PMM 8th RA 2016-2019 PI: Miyoshi

JAXA contract: Geostationary radar 2016-2019 PI: Miyoshi

CREST Big Data Application 2013-2019 PI: Miyoshi

CREST Big Data Core Technologies 2013-2019 PI: Prof. Matsuoka (Tokyo tech)
Co-PI: Miyoshi

Post K field 4 FS: 2014-15
2016-2019

PI: Dr. Takahashi (JAMSTEC)
PI of sub-theme A: Dr. Seko (MRI)
Co-PI: Miyoshi

Hyogo/Kobe local government COE 
program

2013-2017 PI: Dr. Tomita (RIKEN)
Co-PI: Miyoshi

Kakenhi young-B 2015-2018 PI: Kotsuki

Kakenhi young-B 2016-2019 PI: Otsuka

Kakenhi young-B 2016-2018 PI: Kondo

TEPCO contract: Dam operation 2017-2019 PI: Miyoshi



Bulletin of the American 
Meteorological Society

August 2016

doi:10.1175/BAMS-D-15-00144.1

“Big Data Assimilation” Revolutionizing 
Severe Weather Prediction

by
Takemasa Miyoshi, M. Kunii, J. Ruiz, G.-Y. Lien, S. Satoh,
T. Ushio, K. Bessho, H. Seko, H. Tomita, and Y. Ishikawa







Press conference on Monday, August 1, 11am.
Press release on Tuesday, August 9, 7am.

Covered by
• Newspapers (Asahi, Yomiuri, Nikkei, Nikkan-

kogyo, Nikkei-sangyo, Kobe)
• TV broadcast (NHK, FNN)
• Web sources (HPC wire, mynavi, engadget, 

PC Watch, etc.)



神戸新聞2016年8月9日夕刊9面
朝日新聞2016年8月9日夕刊2面

読売新聞2016年8月10日朝刊2面

日刊工業新聞2016年8月10日朝刊25面

日経産業新聞
2016年8月10日
朝刊8面

日経新聞2016年8月9日夕刊16面

朝日新聞（大阪版）
2016年8月9日夕刊7面
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17:38:16 17:40:16 17:42:16 17:44:16

17:30:16 17:32:16 17:34:16 17:36:16
Only in 10 minutes!!

10 km
(height)

(Courtesy of NICT)



14

100x
more data!
10x more data 
in a 1/10 period

Phased Array Weather Radar (PAWR)

3-dim measurement using 
a parabolic antenna  (150 m, 

15 EL angles in 5 min)
3-dim measurement using a phased array antenna 

(100 m, 100 EL angles in 30 sec)



Phased Array Radar (every 30 sec.)

(Courtesy of NICT)



Sources of Big Data

SimulationsObservations

Powerful supercomputerAdvanced obs technology

Big Data Big Data



Big Data Assimilation

SimulationsObservations

Powerful supercomputerAdvanced obs technology

Big Data Big Data



Pioneering “Big Data Assimilation” Era

Mutual feedback

High-precision Simulations

High-precision 
observations

Future-generation technologies
available 10 years in advance



Revolutionary super-rapid 30-sec. cycle
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120 times more rapid than 
hourly update cycles



3D nowcasting

• 3D motion extrapolation (assuming persistence)
• Pure image processing (no physics used)

Detecting motion Extrapolation

t = t0 (Now) t = t0 + 1 (Future)t = t0 - 1t = t0 - 2

Rain echo
in the sky

Rain

Otsuka et al. (2016)



Proceedings of the IEEE  (Miyoshi et al., 2016)



9/11/2014 morning, sudden rain

Decided to bike to office.
It takes about 30 min.

7:55

JMA observation

I looked at this obs
at 8 am.



9/11/2014 morning, sudden rain
8:00 8:05 8:10 8:15

8:20 8:25 8:30 8:35

8:40 8:45 8:50 8:55



9/11/2014 morning, sudden rain

7:55

It is almost impossible
to predict from this obs!

JMA observation

Decided to bike to office.
It takes about 30 min.

I looked at this obs
at 8 am.



9/11/2014, sudden local rain



9/11/2014, sudden local rain



Inter-comparison (Case of 9/11/2014)

Updated Fig. 6-3 of Miyoshi et al. (2016, Proc. IEEE)



GSMaP nowcasting

• Input: GSMaP Near-Real-Time product
• Hourly, global (60˚S―60˚N), 0.1˚x 0.1˚



(Otsuka et al. 2016, WAF)



Applying DA to nowcasting

Forecast DAModel Analysis

Obs

0

1









uu
u

ufuu
u

t

P
t 

NWP: 
full equations
Extrapolation:
advection only

NWP: U, V, T, Qv, Ps, …
Extrapolation: U, V

(Otsuka et al. 2016, WAF)



Applying DA to nowcasting
(Otsuka et al. 2016, WAF)



Advantage of DA (Otsuka et al. 2016, WAF)



Real-time run
We are running 12-h 
nowcasting in real time.

JMA forecast license was 
issued. Final preparation 
for the full operation.

http://weather.riken.jp

GSMaP_RNC
(Riken NowCast)



10/14 RIKEN Data Assimilation Workshop

9/9-10/24 RIKEN
Competitive research funds

11/14-18 RIKEN Data 
Assimilation Camp

RIKEN President’s Initiative on Data Assimilation Innovation Hub
connecting mathematical science, experimental and observational science, 
and simulation science (FY2016)

2017/2/27-3/2 RIKEN DA Symposium RISDA2017
ReportReport

Invite world’s leading 
researchers



Meteorology
Earth sci.

Planetary sci.
Math

Statistics
Dynamical systems
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Meteorology
Earth sci.

Planetary sci.

Neuroscience

Engineering
applications

Social science
Traffic, material flow,
population, finance,
demographics, etc.Real-time information

“cyber-weather”
“cyber-highway”, etc.

Research platform

Biology
Medical sci.

Societal benefits
Industry applications

Diverse communities
Education

New applications

New scientific movement across 
the borders through DA as a hub

Machine learning
AI

Industry partners

Basic physics
Cosmology

Math
Statistics

Dynamical systems



iTHES Data Assimilation School

• 2016/9/12-14
• 44 participants 

• 16 from industry

• Keynote Lectures
• SPEEDY model exercize
• Presentations



RIKEN Data Assimilation Workshop
In October 2016

 The workshop aimed to create/expand a community for data assimilation by 
promoting communication among researchers applying data assimilation to 
various study fields.

 34 participants from the fields of space science, brain science, drug discovery, 
iron and steel industry, and more!



1-week DA training camp
Expanding the Japanese DA community!
• 10 participants (4 students and 6 researchers) from various fields 

(civil eng., atmos./ocean, cosmology, ecology, and biology).
• They developed a Lorenz-model DA system by “themselves”.

DA (e.g., KF, EnSRF, and LETKF)

November 2016



10/14 RIKEN Data Assimilation Workshop

9/9-10/24 RIKEN
Competitive research funds

11/14-18 RIKEN Data 
Assimilation Camp

RIKEN President’s Initiative on Data Assimilation Innovation Hub
connecting mathematical science, experimental and observational science, 
and simulation science (FY2016)

ReportReport

Invite world’s leading 
researchers

2017/2/27-3/2 RIKEN DA Symposium RISDA2017





Hyogo Prefecture Kobe City

RISDA2017 Sponsors



ENJOY!!

Chair: Takemasa Miyoshi


