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  Numerical weather prediction study started with the use of the first electronic computer ENIAC 

almost 70 years ago, and has been utilizing always top class electronic computers at the time. The 

study target at the very beginning was the prediction of tropospheric barotropic flow over the North 

America with 300km resolution. Computer power developed exponentially since then, and we are 

currently performing numerical simulations on “K Computer” with a global atmospheric model of 

870m resolution (Fig.1). We are challenging prediction of meso-scale phenomena with “K 

Computer” also and have succeeded in predicting tornados probabilistically which hit northern part 

of Tsukuba on 6th May 2012 (Fig.2) through evaluating terms in relevant physical laws more 

rigorously by increasing resolution to 50m. We are utilizing the computational power of “K 

Computer” to the extent possible in this program. Research outcome obtained in this study will 

surely be utilized in improving strategy of prevention and reduction of disasters in weather, climate 

and environment in Japan.

SPIRE FieldSPIRE Field3

Study on Prediction of Weather, Climate and Environment Toward Disaster 
Prevention/Mitigation

  The Great East Japan Earthquake was a compiled disaster brought on not only the earthquakes and 

tsunamis. From this, we have learned that the most important issue related to the earthquakes and 

tsunamis Japan faces is the preparation for complex disasters extended over wide area. They could 

occur associated with earthquakes including Nankai Trough giant earthquake and their 

accompanying tsunamis. As a countermeasure, I think it is important to make clear the mechanism 

of generation of earthquakes and propagation process of earthquakes and tsunamis. Moreover, it is 

also important to predict the damage distribution of building collapse or inundation. Therefore, in 

this project I have been promoting ①‐③ as the research for improvement of the prediction 

accuracy of earthquakes and tsunamis.

  Our purpose is the establishment of research environment for using “K Computer” more quickly and 

more efficiently.  For example, we have to optimize the applications, which have been executed on 

Earth Simulator, in order to make them work on “K Computer” .  We conduct to the promotion of the 

project by supporting the optimization of applications with sharing information between the 

engineers of AICS (RIKEN Advanced Institute for Computational Science) and us.

  Also we try to educate young scientists and discuss the future and strategy for educating researchers.  

In addition, research products by this project are provided in various events for comprehensible 

understand of the public.  On the occasion of your taking this pamphlet, we would appreciate it if you 

could access our website and take part in the events such as symposiums and the open house. 

(http://www.jamstec.go.jp/hpci-sp/index.en.html)

Creation of Promotional Frameworks for Computer Science and Technology

Figure 1

K Conputer ( RIKEN AICS )

Simulation of tsunami inundation in Shikoku area when the 
Nankai Trough giant earthquake occurs

Earth Simulator ( JAMSTEC )

An example of three-dimensional 
distribution of clouds (mixing ratio 
of hydrometeors) simulated by 
N I CAM  o f  8 7 0m  h o r i z o n t a l  
resolution. Pink area shoes where 
mixing ratio is large. Top figure 
shows global distribution, and lower 
ones close-ups of the north-western 
Pacific area.（Miyamoto et al. (2013), 
submitted to GRL）

①Research on improvement of prediction accuracy 
of earthquakes
②Research on improvement of prediction accuracy 
of tsunamis
③Research on simulations of earthquakes and other 
natural disasters in the entire city
  It will become possible to develop more realistic 
simulation which could be applied to wide-area 
complex disasters by coordinating these simulations 
of earthquakes, tsunamis and damage prediction to 
metropolitan regions which are individually highly 
improved.
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