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Group Member
• Hiroshi L. Tanaka, Prof. CCS Staff  (Since 2004)

• Hiroyuki Kusaka, Asst. Prof. CCS Staff  (Since 2006)

• Fujio Kimura, Adjunct Prof. Geoenvironmental Sci.
• Akio Kitoh, Affiliated Prof. MRI/JMA
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MC:(10) Yokoyama, Io, Fujita, Takemoto, Suzuki-M, Suzuki-I.
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• General circulation of the atmosphere
• Global warming and Arctic Oscillation
• Global warming and tropical circulation
• Global spectral energetics
• Blocking and abnormal weather
• Dynamics of baroclinic waves

Research activity (H.L. Tanaka)

• Regional modeling using WRF3.0
• Urban climate modeling
• Meso-scale precipitation system
• GPS and data assimilation
• Surface heat budget and radiation
• Real-time prediction system

Research activity (H. Kusaka)



General Circulation Study

• Data analysis
• Dynamical theories
• Numerical Modeling



Global warming and Arctic Oscilation
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Arctic Oscillation 
Singular eigenmode theory
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Predictions of the AO Index



Ensemble Prediction by Stochastic Physics

Barotropic S-ModelPC Cluster Experiment



EnKF (m=1000), 12.6% EKF (linear model), 8.8%

Data Assimilation Test
By Kalman Filter and
Ensemble Kalman Filter

Barotropic S-Model
at University of Taukuba



Collaborations

• JMA: Thorpex Ensemble prediction technique
• FRCGC: Arctic Oscillation studies
• IARC: Global change connection to the Arctic
• MRI: Data assimilation and Kalman filter
• CCSR: NICAM by PACS-CS
• NIPR: Arctic process studies 
• Weather News: Prediction of AO
• Pukyong National University：Ice dynamics



Realtime weather 
prediction sysytem

１．WRF-V2.2 with   
urban model

2．Analysis and 
assimilation 

3．Initial data by 
theJMA/GPV data

JMA/GPV WPS WRF



WRF simulation of Typhoon 
(900Z-3-Sep-2007)

Weather map by JMAWRF with PACS-CS



Simulation of meso-scale heavy rain 
with WRF
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Extreme record hot in Aug. 2007

Surface air temperature 
(WRF model simulation) AMeDAS

 
Observation



Urban climate and heat island

Tokyo

Global mean

気象庁HPより



Urban effects on 
local clouds



Collaborations with other Divisions

• Division of Computational Informatics
=> JMA/GPV Data archive project 

• Division of High Performance Computing Systems
=> NICAM model prediction with PACS-CS

• Division of Particle Physics and Astrophysics
=> Seminars on fluid dynamics and radiation
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GPV/JMA 
Top Page

Collaboration with Computational Informatics



Product releaseｄ  by CCS



Realtime animations



Original Icosahedron

Glevel-1 Glevel-3 Glevel-5

Glevel-0
Glevel-5: Δx=250km
Glevel-6: Δx=120km
Glevel-7: Δx= 60km
Glevel-8: Δx= 28km
Glevel-9: Δx= 14km
Glevel-10:Δx=  7km
Glevel-11:Δx=3.5km

NICAM
by PACS-CS

Satoh et al. CCSR

Collaboration with HPC Systems



NICAM model run with PACS-CS
• Run-#     g-level         r-level       node #        status
• Run-01  250-km  0010-region  001-node       done
• Run-02  250-km  0010-region  005-node       done
• Run-03  250-km  0010-region  010-node       done
• Run-04  250-km  0040-region  010-node       done
• Run-05  250-km  0040-region  040-node       done
• Run-06  250-km  0160-region  040-node       done
• Run-07  250-km  0160-region  160-node       done
• Run-08  250-km  2560-region  160-node       submitted
• Run-09  250-km  2560-region  256-node       ready
• Run-10  120-km  0160-region  160-node       submitted
• Run-11  120-km  2560-region  256-node       ready

(by Satoh et al )



NICAM by PACS-CS 
Run-07  250-km  0160-region  160-node

(CPU allocation: 730 hours/year)



Future Plan

1. Prediction model for the Arctic Oscillation
2. Ensemble Kalman filter using the barotropic S-model
3. Numerical experiments with NICAM
4. Urban climate simulation with the regional model WRF
5. Organize a regular session in Earth and Planet Conventions
6. Organize a special session in Meteorological Society of Japan
7. Organize an International Symposium on the Arctic Regions
8. Collaboration with National Institutes and IARC/UAF
9. Organize the Meteorological Research Consortium



END 

Thanks !
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