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Outline 

• Data assimilation concept 

• Data assimilation challenges 

• EnKF results during the September 2011 storm 

• 3D reconstruction of the radiation belt dynamics 
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Data assimilation concept 

Prediction phase with the physical model 

Processed and 
consistent data 

(IPODE) 

Physical model 
(Salammbô 3D) 

Analysis  
phase 

Optimal 
update 

Hyp : Data have 
limited accuracy 

Hyp : limited 
accuracy of the 

model 

•The update is weighted, global to the system, and optimal 
•An estimate of the uncertainties of the nowcast is available at each time steps 



4 

Data assimilation concept 
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Data assimilation challenges 

Data quality: 
• Saturation 
• Contamination 
• Background 
• Glitches 
• Cross-calibration Themis-A-SST 
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Data assimilation challenges 

Data quality: 
• Specie discrimination 
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Data assimilation challenges 

Uncertainties in physical models: 
• Boundary condition 
• Radial diffusion 
• Wave-particle interactions 
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EnKF results during the September 2011 storm 
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EnKF results during the September 2011 storm 

EnKF @mag equator 

Measurements @LEO 



EnKF results during the September 2011 storm 
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GOES-13 0.35-0.6 MeV 

GOES-13 > 2. MeV 

Themis-D 0.72 MeV 

Themis-D 0.4 MeV 

INTEGRAL TC3 (>0.5 MeV) 
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EnKF results during the September 2011 storm 
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INTEGRAL 
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3D reconstruction of the radiation belt dynamics 
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Video 
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