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Data Assimilation (DA) 

Numerical models Observations 

©Vaisala 

Data assimilation best combines 
observations and a model, and 

brings synergy.  
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DA has an impact. 

Using the same NWP model and observations. 

DA matters!  
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FCST  

(false alert to Japan) 

FCST  

Miyoshi and Sato (2007)  

Two forecasting systems, the only difference in the DA method 



DA as Chaos Synchronization (Yang et al. 2006) 

Master (drive) system 

Transferring information 

Slave (response) system 
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Numerical Weather Prediction 
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An example of synchronizing chaos 



Global Observing System 
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Observation data (6-h period) 

Worldõs effort! (no border in the atmosphere)  

(Courtesy of JMA) 



Observation data (6-h period) 

NWP has been pioneering ñBig Dataò science! 

(Courtesy of JMA) 



We consider the evolution of PDF 
Obs. 

Analysis ensemble mean 

T=t0 T=t1 T=t2 

Analysis w/ errors FCST ensemble mean 
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Global 870-m simulation (Miyamoto et al. 2013) 

©JAMSTECAORI (SPIRE Field3), RIKEN/AICS 
Visualized by Ryuji Yoshida 



Computers getting more powerfulé 

ÅWith an Exa-scale supercomputer (~2020), we can afford 

100 members of global 870-m simulation. 

The Japanese 10-Peta-Flops K computer 



Toward next 20 years of DA 

High-resolution simulation High-resolution obs 

More computational power Advanced obs technology 

Enabling effective use 

Big Data Big Data 

ñBig Data Assimilationò Era 

Exploding data 

Courtesy of S. Shima 
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Next-generation geostationary satellite 

(Courtesy of JMA) 

Full Disk 

Super Rapid Scan 

every 30 seconds 

Himawari  8 will be launched in 2014. 

Himawari  9 will be launched in 2016. 

10 min. 2.5 min. 

Rapid Scan 

30 sec. 
Super Rapid Scan 

C:/Documents and Settings/machitaro/Local Settings/Temp/ITT_AHI_Scan_Scenario_Movie.mpg


Rapid scan effective for convections 
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Typical lifetime of a convective system ~30 min. 

Satellite imagery can capture 

developing convections. 

Radar can capture rain particles 

after the developing stage. 

(may be too lateé) 

Chisholm, A. J. and Renick, J. H. (1972) 



Phased Array Radar 

(courtesy of NICT) 

~15 scan angles 

Every 5-10 minutes 

~100 scan angles 

Every 10-30 seconds 

Conventional Radar Phased Array Radar 



Conventional Radar (every 5 min.) 



Phased Array Radar (every 30 sec.) 



Two PAR in Kobe area 

NICT  Kobe  

Osaka  Univ.  
KOBE 

r = 60 km 


