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Data Assimilation Research Team 
 

1. Team members 

Takemasa Miyoshi (Team Leader) 

Shigenori Otsuka (Postdoctoral Researcher) 

Koji Terasaki (Postdoctoral Researcher) 

Keiichi Kondo (Postdoctoral Researcher) 

Shunji Kotsuki (Postdoctoral Researcher) 

Guo-Yuan Lien (Postdoctoral Researcher) 

Yasumitsu Maejima (Research Associate) 

Africa Perianez Santiago (Research Associate) 

Hazuki Arakida (Technical Staff) 

Gulanbaier Tuerhong (Technical Staff) 

Juan J. Ruiz (Visiting Scientist) 

Shinichiro Shima (Visiting Scientist) 

Masahiro Sawada (Visiting Scientist) 

Shu-Chih Yang (Visiting Scientist) 

Stephen G. Penny (Visiting Scientist) 

Masaru Kunii (Visiting Scientist) 

Kozo Okamoto (Visiting Scientist) 

Michiko Otsuka (Visiting Scientist) 

Marimo Ohhigashi (Research Assistant) 

Yukie Komori (Assistant) 

Rie Deguchi (Assistant) 

 

2. Research Activities 

Data Assimilation Research Team (DA Team) was launched in October 2012 and is composed of 19 

research and technical staff including 8 visiting members as of March 2015. Data assimilation is a 

cross-disciplinary science to synergize computer simulations and real-world data, using statistical 

methods and applied mathematics. As computers become more powerful and enable more precise 

simulations, it will become more important to compare the simulations with actual observations. DA 

Team performs cutting-edge research and development on advanced data assimilation methods and 

their wide applications, aiming to integrate computer simulations and real-world data in the wisest 

way. Particularly, DA Team tackles challenging problems of developing efficient and accurate data 

assimilation systems for “big simulations” with real-world “big data” from various sources including 

advanced sensors. The specific foci include 1) theoretical and algorithmic developments for efficient 
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and accurate data assimilation, 2) data assimilation methods and applications by taking advantage of 

the world-leading K computer and “big data” from new advanced sensors, and 3) exploratory new 

applications of data assimilation in wider simulation fields. These advanced data assimilation studies 

will enhance simulation capabilities and lead to a better use of the K computer. 

In FY2014, we continued on the ongoing data assimilation research in the following aspects: 1) 

theoretical research on challenging problems, 2) leading research on meteorological applications, 3) 

optimization of computational algorithms, and 4) exploratory research on wider applications. We 

also explored close collaborations with several research teams within the AICS Research Division. 

We have made substantial progress on the following research items: 

[Theoretical research] 

1. A discrete Bayesian optimization approach to find optimal ensemble sizes in a multi-model 

ensemble Kalman filter (EnKF) was investigated (1 paper accepted). 

2. The role of observation error correlations in data assimilation was investigated with the 

Lorenz-96 system (1 paper published). 

3. Potential impact of assimilation order of observations in serial EnKF was investigated (1 paper 

under review). 

4. Particle filter methods to treat non-Gaussian PDF were further explored. 

[Leading research on meteorological applications] 

5. Local Ensemble Transform Kalman Filter (LETKF) experiments with a large ensemble up to 

10240 members were performed with both simulated and real cases, in collaboration with 

Large-scale Parallel Numerical Computing Technology Research Team (1 paper published, 

press release on July 23, 2014). 

6. The LETKF system with the global Nonhydrostatic ICosahedral Atmospheric Model (NICAM) 

was improved and tested with the real conventional and satellite observations, in collaboration 

with Computational Climate Science Research Team (1 paper published). 

7. Satellite-based global precipitation data were considered for assimilation with NICAM-LETKF 

(1 paper published). 

8. “Big Data Assimilation” experiments for a selected case of local severe rainstorms in Kyoto on 

July 13, 2013, were performed to take advantage of Big Data from both high-resolution 

simulations and phased array weather radar data. 

9. A new quality control algorithm for the Osaka phased array weather radar was developed (1 

paper accepted). 

10. The development of the LETKF system with the SCALE model was started in collaboration 

with Computational Climate Science Research Team. 

11. Convective predictability was investigated by performing breeding experiments. 

12. A precipitation nowcasting system was developed to take advantage of the dense and frequent 
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phased array weather radar data. The system was first explored by the three intern students, 

Ryota Kikuchi of Tohoku University, Yoshikazu Kitano of Hokkaido University, and Yusuke 

Taniguchi of University of Hyogo, supported by the AICS internship program. 

13. Impact of dense and frequent ground observation data on local severe weather forecasting was 

investigated. 

[Computational optimization] 

14. The inter-node communication of the LETKF core module was enhanced for acceleration. 

[Wider applications] 

15. A particle filter was applied to a dynamical vegetation model known as the SEIB-DGVM 

(Spatially-Explicit, Individual-Based Dynamic Global Vegetation Model). 

Three achievements are selected and highlighted in the next section. 

 

3. Research Results and Achievements 

3.1. 10240-member LETKF with the SPEEDY model (Miyoshi et al. 2014) 

Data assimilation combines simulations and real-world data based on statistical mathematics, in 

which probability density function (PDF) plays an essential role. For example, the error correlations 

of the simulated state determine how the information of observations spreads in space and among 

different variables. Ensemble-based data assimilation employs usually up to 100 samples or 

ensemble simulations to represent the errors of the simulated state. However, it is known that small 

ensemble sizes cause a significant sampling error, so that the signal to noise ratio becomes 

problematic. Therefore, a number of techniques such as error covariance localization and inflation 

have been explored extensively in the field of ensemble-based data assimilation. Here, we take 

advantage of the world’s leading K computer and performed a series of LETKF experiments with 

large ensembles up to 10240, largest ever for the global atmospheric circulation. 

10240 is two orders of magnitude greater than the typical choices of up to 100, requiring 106 more 

computations for the eigenvalue decompositions in the LETKF. To accelerate the eigenvalue 

computations, we collaborated closely with Large-scale Parallel Numerical Computing Technology 

Research Team and implemented their EigenExa into our LETKF system. This successfully 

accelerated the computations by a factor of 8, and enabled 3-week computations of LETKF data 

assimilation cycles assimilating global conventional observations every 6 hours (i.e., 84 LETKF 

cycles). We performed simulated experiments using an atmospheric general circulation model 

(AGCM) with intermediate complexity, known as the SPEEDY model, which has a low resolution 

(30 horizontal wave numbers and 7 vertical levels) and simple physics schemes. We also started 

performing real-world experiments using the NICAM-LETKF system. Here, we focus the former (cf. 

RIKEN press release on July 23, 2014, http://www.riken.jp/en/pr/press/2014/20140723_2/). 

Figure 1 illustrates 10240 simulated atmospheric states in a single picture to quickly glance at what 
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were computed. Here, we performed the LETKF data assimilation with simulated radiosonde 

(weather balloon) data. The 10240 atmospheric states are equally probable, and we find more 

similarities in the NH and differences in the SH, generally corresponding to the observing density. 

Radiosonde observations are made mainly over populated locations. 

 

 

Figure 1. 10240 equally-probable global atmospheric states (temperature at the 500-hPa level). 

 

Figure 2 left shows the spatial patterns of the error correlations for humidity from the yellow star 

point in the northern Pacific. We clearly find that the sampling errors are reduced significantly by 

increasing the ensemble size to 10240 from 100. Surprisingly, we find significant long-range error 

correlations extending in the planetary scales, so that the observation in the middle of Pacific may 

have significant impact in Siberia and even Eastern Europe. A possible future direction is to develop 

an efficient localization method that can capture such long-range correlations, and we may improve 

numerical weather prediction. 

Figure 2 right shows the histogram of 100 and 10240 ensemble states of humidity at a single location. 

With 10240 samples or ensemble members, we find a clear bimodal structure, which is hardly 

captured by only 100 samples. We found that such strong non-Gaussianity occurred only 

Part I: Research Division



188 
 

occasionally. We could think about future developments of more advanced data assimilation that 

considers non-Gaussianity adaptively only when and where necessary. The LETKF and most other 

data assimilation methods for large-scale problems are usually based on the Gaussian assumption. 

 

 

Figure 2. (Left) Spatial patterns of the error correlations for humidity from the yellow star 

point. This illustrates how the humidity observation at the star point makes the corrections in 

space. (Right) histograms of humidity (g kg-1) at a single grid point. 

 

3.2. Big Data Assimilation 

With generous support by CREST, Japan Science and Technology Agency (JST), we have been 

working on the project titled “Innovating “Big Data Assimilation” technology for revolutionizing 

very-short-range severe weather prediction” (PI: Takemasa Miyoshi), or simply “Big Data 

Assimilation” (BDA) project, since October 2013. This project is a collaboration among RIKEN, 

Meteorological Research Institute, Meteorological Satellite Center, NICT (National Institute of 

Information and Communications Technology), and Osaka University, and almost 40 scientists are 

involved. DA Team plays a central role in this BDA project. 

The main goal is to develop the BDA system that updates a 30-minute forecast at a 100-m resolution 

every 30 seconds by taking “big data” from new-generation sensors phased array weather radar 

(PAWR) and geostationary satellite Himawari-8 that produce orders of magnitude more data than 

the present counterparts. This way, we aim to resolve and capture precisely individual convective 

cells at a typical O(1)-km scale. The world’s most advanced operational weather prediction systems 

update forecasts typically at an O(1)-km resolution every hour for convective-scale weather 
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forecasting. The BDA system is two orders of magnitude more rapid and an order of magnitude 

more precise. 

A prototype system based on the JMA nonhydrostatic mesoscale model (NHM) was developed and 

tested in a single heavy rainfall case on July 13, 2013, when a series of severe convective rainstorms 

caused a disaster in Kyoto. Figure 3 shows the actual observations from the Osaka PAWR, showing 

that the convective cell does not change much in 30 seconds, but it changes significantly in 5 

minutes. The conventional radar with a parabolic antenna needs to be rotated repeatedly at different 

elevation angles; it usually takes 5 minutes to scan 15 vertical scan angles. Figure 3 suggests that the 

data taken every 5 minutes may produce significant nonlinearity in the convective systems. By 

contrast, every-30-second data from PAWR seem to be frequent enough to make the linear and 

Gaussian assumptions that the current approaches of data assimilation in numerical weather 

prediction assume. 

 

 
Figure 3. PAWR reflectivity (dBZ) on July 13, 2013. (Left) horizontal image at 15:00:10 JST, 

(Middle and Right) vertical cross sections along the line shown in the left panel at 15:00:10, 

15:00:30, and 15:05:10 JST. 

 

Our first trial of the case study was very promising. As shown in Fig. 4, the RMS errors dropped 

quickly in the first 4 minutes (8 data assimilation cycles), and the forecast was more accurate than 

the case without data assimilation for the entire 30-minute forecast period. We find that the 

individual convective cells matched the observations almost exactly due to “Big Data Assimilation” 

(Fig. 5). 
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Figure 4. Time series of the rms errors relative to the observed reflectivity (dBZ). The 

observations were assimilated in the first 6 minutes (white background), and a 30-minute 

forecast was initialized at 15:06:00 JST (yellow background). 

 

 

Figure 5. Horizontal maps of reflectivity (dBZ) at 15:06:00 JST. 

 

3.3. New application to the dynamical vegetation model SEIB-DGVM 

As one of the main foci of DA Team, we explore new applications of data assimilation. Since 

November 2013, we have been exploring data assimilation studies with the dynamical vegetation 

model SEIB-DGVM (Spatially-Explicit, Individual-Based Dynamic Global Vegetation Model). 

SEIB-DGVM simulates explicit individual plants (Fig. 6), so that the number of state variables, or 

the dimension of phase space, changes time to time as plants grow and die. It is not straightforward 

to perform Kalman-filter-based data assimilation in this type of dynamical system, so we decided to 

use a particle filter. 
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Figure 6. Schematic of vegetation simulation with SEIB-DGVM. 

 

Figure 7 shows a schematic of the sequential importance resampling (SIR) particle filter. Particle 

filters consist of parallel simulations, a.k.a. particles, and each simulation or particle has probability. 

The probability is updated by taking observations. Observations have a likelihood function, and we 

use Bayes’ theorem to update the probability: namely, the prior probability and likelihood function is 

multiplied and normalized to obtain the posterior probability for each particle. If we simply update 

the probability, some particles may have very small probability and add little value. To avoid 

performing useless simulations of little probability and to make the most use of limited 

computational resources, we omit the useless simulations and resample the states with larger 

probability. This way, the SIR filter normalizes the probability after resampling, so that every 

particle has equal probability. When resampling, we simply duplicate the high probability 

simulations, but with randomly perturbed to avoid exact duplication. 

 

Figure 7. Schematic showing a sequential importance sampling (SIR) particle filter. 

The SIR particle filter was applied to the SEIB-DGVM, and observing system simulation 
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experiments were performed. Here, we assumed LAI (leaf area index) observations from satellites. 

The LAI observations were simulated from the free nature run of the SEIB-DGVM. The nature run 

was generated by setting the three parameters of the SEIB-DGVM, maximum photosynthesis rate, 

foliate date, and dormant date, to be 36 μmolCO2 m-2 s-1, 110th day of year, 210th day of year, 

respectively. The nature run was assumed to be the true states, and the true LAI values were 

perturbed randomly to simulate the satellite-based LAI observations. This way, we test if the SIR 

particle filter can estimate the state variables and model parameters by assimilating the LAI 

observations. 

First, without data assimilation, we generated 800 parallel simulations or particles, the median and 

percentiles shown in Fig. 8 left. Figure 8 right panel shows 800 particles with data assimilation. We 

find that the SIR particle filter works very well with the SEIB-DGVM, so that the 800 particles 

become closer to the true states. 

Figure 9 shows the parameter estimation results. These parameters were not observed directly, but 

estimated through data assimilation. The results indicate that the true parameter values are 

reasonably estimated by the SIR particle filter. 

 

 
Figure 8. Time series of LAI, the observed variable. (Left) The true evolution is shown by red 

curve, and the observations are shown by red open circles. Ignore green and blue colors here. 

The black curve is the median of 800 particles without data assimilation, and grey shaded 

areas show the corresponding percentiles as shown in legend. (Right) Red curve and open 

circles are the same as the left panel, showing the nature run and observations, respectively. 

800 particles with data assimilation are explicitly drawn. 
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Figure 9. Parameter estimation results. Pmax, Fol, and Dor represent maximum 

photosynthesis rate (μmolCO2 m-2 s-1), foliate date (day of year), and dormant date (day of 

year), respectively. Red bars indicate the true parameter values. White boxes indicate 

histograms of 800 particles: (Left) without data assimilation, (Right) with data assimilation. 
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4. Schedule and Future Plan 

In FY2014, DA Team had four additional full-time research and technical staff and accepted more 

visiting researchers, leading to a continuing substantial growth. We continued our ongoing efforts on 

a wide range of data assimilation research on theoretical explorations, leading meteorological 

applications, algorithmic optimization, and wider applications. Our active research efforts have been 

making substantial impact on the scientific communities, and we are in a good shape in making 

progress on the research items of the AICS road-map. On February 23-26, we organized the fourth 

International Symposium on Data Assimilation (ISDA) 2015 at AICS. This event was received very 

well and attracted total 116 participants (42 from overseas and 16 from RIKEN), implying the 

successful development of DA research at AICS. 

In FY2015, we will further extend and strengthen what we have achieved so far, and also will keep 

seeking new challenges. We will keep updating ourselves with the most recent movements and 

trends in the scientific community and society, while making substantial progress on traditional 

research. Team is still young and spinning up, but will keep the consistent and competitive level of 

productivity, aiming to be one of the world’s leaders in the field of data assimilation. 

 

5. Publication, Presentation and Deliverables 

(1)  Journal Papers 

1. ZH[\]|«H^ü]|¡Äü\]|__`a6]|bcdef|bcddÍlI db gôdh guôÙ

?�"�GbGS�ó�÷'sG)Ói|V�EF12=, 20, 455-460. 

2. Cecelski, S. F., D.-L. Zhang, and T. Miyoshi, 2014: Genesis of Hurricane Julia (2010) 

within an African Easterly Wave: Developing and Non-Developing Members from 

WRF-LETKF Ensemble Forecasts. J. Atmos. Sci., 71, 2763-2781. 

doi:10.1175/JAS-D-13-0187.1 

3. Tsai, C.-C., S.-C. Yang, and Y.-C. Liou, 2014: Improving Short-Term QPFs with a 

WRF-LETKF Radar Data assimilation system: OSSEs on Typhoon Morakot (2009). Tellus 

A, 66, 21804.  doi:10.3402/tellusa.v66.21804 

4. Huang, Z.-K., Z. Peng, H.-N. Liu, M.-G. Zhang, X.-G. Ma, S.-C. Yang, S.-D. Lee, and S.-Y. 

Kim, 2014: Development of CMAQ for East Asia CO2 data assimilation under an EnKF 

framework: a first result. Chinese Science Bulletin. doi:10.1007/s11434-014-0348-9. 

5. Yoden, S., K. Ishioka, D. Durran, T. Enomoto, Y. Hayashi, T. Miyoshi, and M. Yamada, 

2014: Theoretical Aspects of Variability and Predictability in Weather and Climate Systems. 

Bull. Amer. Meteor. Soc., 95, 1101-1104. doi:10.1175/BAMS-D-14-00009.1 

6. Matsuoka, S., H. Sato, O. Tatebe, F. Takatsu, M. A. Jabri, M. Koibuchi, I. Fujiwara, S. 

Suzuki, M. Kakuta, T. Ishida, Y. Akiyama, T. Suzumura, K. Ueno, H. Kanezashi, and T. 

Miyoshi, 2014: Extreme Big Data (EBD): Next Generation Big Data Infrastructure 
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Technologies Towards Yottabyte/Year. Supercomputing Frontiers and Innovations, 1, No.2, 

89-107. doi:10.14529/jsfi140206 

7. Yoshimura, K., T. Miyoshi, and M. Kanamitsu, 2014: Observation System Simulation 

Experiments Using Water Vapor Isotope Information. J. Geophys. Res., 119. 

doi:10.1002/2014JD021662. 

8. Miyoshi, T., K. Kondo, and T. Imamura, 2014: The 10240-member ensemble Kalman 

filtering with an intermediate AGCM. Geophys. Res. Lett., 41. doi:10.1002/2014GL060863. 

9. Otsuka, S., M. Takeshita, and S. Yoden, 2014: A numerical experiment on the formation of 

the tropopause inversion layer associated with an explosive cyclogenesis: Possible role of 

gravity waves. Progress in Earth and Planetary Science, 1, 19. 

doi:10.1186/s40645-014-0019-0 

10. Satoh, M., H. Tomita, H. Yashiro, H. Miura, C. Kodama, T. Seiki, A. Noda, Y. Yamada, D. 

Goto, M. Sawada, T. Miyoshi, Y. Niwa, M. Hara, T. Ohno, S. Iga, T. Arakawa, T. Inoue, H. 

Kubokawa, 2014: The non-hydrostatic icosahedral atmospheric model: description and 

development. Progress in Earth and Planetary Science, 1:18. 

doi:10.1186/s40645-014-0018-1. 

11. Kotsuki, S., K. Terasaki, and T. Miyoshi, 2014: GPM/DPR Precipitation Compared with a 

3.5-km-resolution NICAM Simulation. SOLA, Vol: 10, pp.204-209. 

doi:10.2151/sola.2014-043 

12. Terasaki, K., and T. Miyoshi, 2014: Data Assimilation with Error-Correlated and 

Non-Orthogonal Observations: Experiments with the Lorenz-96 Model, SOLA, 10, 210-213. 

doi:10.2151/sola.2014-044. 

13. Yang, S.-C., S.-Y. Chen, S.-H. Chen, C.-Y. Huang and C.-S. Chen, 2013: Evaluating the 

impact of the COSMIC-RO bending angle data on predicting the heavy precipitation 

episode on 16 June 2008 during SoWMEX-IOP8. Mon. Wea. Rev., 142, 4139–4163.  

doi:10.1175/MWR-D-13-00275.1  

14. Terasaki, K., M. Sawada, and T. Miyoshi, 2015: Local Ensemble Transform Kalman Filter 

Experiments with the Nonhydrostatic Icosahedral Atmospheric Model NICAM. SOLA, 11, 

23-26. doi:10.2151/sola.2015-006 

15. Chang, C.-C., S.-C. Yang and C. Keppenne, 2014: Applications of the mean re-recentering 

scheme to improve typhoon track prediction: A case study of typhoon Nanmadol (2011), 

JMSJ Ser. II Vol. 92 (2014) No. 6 p. 559-584. doi:10.2151/jmsj.2014-604 

16. Sawada, M., T. Sakai, T. Iwasaki, H. Seko, K. Saito and T. Miyoshi, 2015: Assimilating 

high-resolution winds from a Doppler lidar using an ensemble Kalman filter with lateral 

boundary adjustment. Tellus, 67A, 23473. doi:10.3402/tellusa.v67.23473 
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(2)  Conference Papers 

1. �� j \ � ]| þ Ñ ( ï . / k l � ]| ï W � �  3, 033210 (2014). 

http://bussei-kenkyu.jp/pdf/03/3/9999-033210.pdf 

2. �M�DÎ , j¢	�, 2014: ?m� ��(YnÅo 6p¿�ïìqWu5r?
¾�� �YuðV�÷¾À:��� 8¿sK�Hî?�ïìqW¤(×ØÀ- Q3¿?
msK�Hî(�YÕÒït�&�)Æ�×Ø5v�x�÷zÀ. ?m� ���
Gu�Á�û(JCAR), p95-96. 
http://www.jcar.org/documents/longterm20140918_06_01.pdf 

3. j¢	�, �M�DÎ , 2014: ?m� ��(YnÅo 5p¿hv\75(Ê¶w
xY���?m(yzx� �YuðV�÷¾Àº��� 7¿?m� �Y(�0¤
(×ØÀ- Q2¿Ê¶wxY�{|¾�sK� (�Y���×Ø5zÀ- b. }��
Yô¸�Òïô~� À. ?m� ���Gu�Á�û(JCAR), p83. 
http://www.jcar.org/documents/longterm20140918_05_07.pdf 

 

(3)  Invited Talks 

1. Shima, S., “Preliminary numerical study on the cumulus-stratus transition induced by the 

increase of formation rate of aerosols”, Workshop on Space Climate, Solar Terrestrial 

Environment Laboratory, Nagoya University, Japan, 3rd April 2014 

2. Terasaki, K. and T. Miyoshi, “Data assimilations with correlated observation errors and 

non-orthogonal observation operator”, ESA-DA workshop on correlated errors in data 

assimilation, University of Reading, Reading, UK, 24th April 2014. 

3. Miyoshi, T., “Recent activities on 'Big Data Assimilation' in Japan”, The 6th EnKF 

Workshop, Buffalo, NY, USA, 21st May 2014. 

4. Miyoshi, T., "Numerical Weather Prediction and 'Big Data Assimilation'", International 

HPC Summer School 2014, Budapest, Hungary, 3rd June 2014. 

5. _`a6 ,  �����, ���, �®2, «¬�<, Z���, 
��, “¿�ÊD
���DYÀ����TE��sG�O:�”, �µ�Ñ/0Í§�0, Þ8, 2014
Í 6Î 30Ï 

6. Miyoshi, T., “‘Big Data Assimilation’ for Revolutionizing Weather Prediction”, the 53rd 

IDC HPC User Forum, Kobe, Japan, 16th July 2014. 

7. _`a6 ,  “DPR óµbBC��~? NICAM3.5km ÁFÔÕ�Á�G(��”, 
DPR| Quick| Evaluation| Team(QET)0-, Þ8, 2014Í 7Î 24Ï 

8. Miyoshi, T., M. Kunii, J. Ruiz, H. Seko, S. Satoh, T. Ushio, Y. Ishikawa, H. Tomita, K. 

Bessho, Session SCI-PS137, “Recent activities on “Big Data Assimilation” in Japan”, 

WWOSC 2014, Montreal, Canada, 17th August 2014. 

9. _`a6 , “�ÊD���DY”, Þ8�/��@ü���| ÇÈ��@ü���G
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��| ÇDmn��=0| 5�N�Ùô�&��(h2?¸�, ��,| ¡o, 2014
Í 8Î 27Ï. 

10. __`a6 , “�ÊD����i(���DY”, DTÊ$MR0ËÌ�F��, ËÌ, 
2014Í 9Î 12Ï. 

11. �j\� , “§,ia�b����G����TE��sG�O:"�Ù���(
¼�”, 345j�/�(�÷ÁGù�úû 2014, 2014Í 9Î 24Ï 

12. Miyoshi, T., “Big Data Assimilation” revolutionizing severe weather forecasting, Joint 

Workshop of 6th International Workshop on Global Cloud Resolving Modeling and 3rd 

International Workshop on Nonhydrostatic Numerical Models, Kobe, Japan, 25th 

September 2014. 

13. Miyoshi, T., “‘Big Data Assimilation’ revolutionizing severe weather forecasting”, 

Workshop on perspectives in computational climate science and 7th OFES International 

Workshop, Aizu-wakamatsu, Japan, 2nd October 2014. 

14. Miyoshi, T., “‘Big Data Assimilation’ Revolutionizing Weather Prediction”, 13th Japan 

Science and Technology Agency (JST) Advisory Committee Meeting, Kyoto, Japan, 3rd 

October 2014. 

15. _`a6 , “¿�ÊD���DYÀd�TE���W�”, ���G��ô����.
ð/PRMU0��0, ��, 2014Í 10Î 9Ï. 

16. _`a6 , “���DY(3v(¸�”, Ï¯�Ù/0 Ê¶ºG�e��]^0, �
®, Japan, 2014Í 10Î 23Ï. 

17. _`a6 , “¿�ÊD���DYÀd�TE���W�”, Ú 37Ü+,Y/r10, _
", 2014Í 11Î 28Ï. 

18. _`a6 , “�ÊD����i(���DY”, Ú 14 Ü PC �E��ÁGù�úû, 
2014Í 12Î 12Ï 

19. Miyoshi, T., “‘Big Data Assimilation’ Revolutionizing Severe Weather Forecasting”, the 

95th AMS Annual Meeting, American Meteorological Society, 19th Conference on 

Integrated Observing and Assimilation Systems for Atmosphere, Oceans, and Land Surface 

(IOAS-AOLS), Phoenix, AZ, USA, 5th January 2015. 

20. _ ` a 6 , “Ensemble-based Data Assimilation of TRMM/GPM Precipitation 

Measurements”, PMM PI É��Á�ÊB, Þ8, 2015Í 1Î 15Ï|  

21. _`a6 , “���DY(×n�O:"¸�”, Ú 7Ü EFD/CFD,-É��Á�ÊB, 

Þ8, 2015Í 1Î 26Ï 

22. Miyoshi, T., “‘Big Data Assimilation’ Revolutionizing Severe Weather Forecasting”, the 

4th International Symposium on Data Assimilation, Kobe, 23rd February 2015. 

23. _`a6 , ���� ,  ���� Guo-Yuan Lien, �®2 , «¬6í , 
Eugenia Kalnay, “�eóµºG���(£¶����� NICAM ¤(DY�O:
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�”, GSMaP¥h�eÁFÔÕ����=0, ���, 2015Í 3Î 2Ï. 
24. ��j\� , “Ò�}���� SEIB-DGVM un�"���DY)Ó,  ”, ¡�Oà

g��0, ¡��/, 2015Í 3Î 3-4Ï. 
25. Shima, S., “Numerical study on the cumulus-stratus transition using the super-droplet 

method”, International Workshop on Cloud Turbulence, Nagoya Institute of Technology, 

Nagoya, Japan, 4th-6th March 2015. 

 

(4)  Posters and presentations 

1. Kunii, M., “Data assimilation experiments for TCs with the LETKF”, Japan Geoscience 
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