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Outline

• Statistics of IRTAM versus GIRO

• Statistics of IRTAM versus IRI

• Case study: January 2013 SSW

• Case study: November 2004 IP Shock

• Future work
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IRTAM versus GIRO
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IRTAM versus GIRO (2)
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Spatial domain smoothing
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Error Statistics: IRTAM versus GIRO

Average per-point IRTAM error
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[Note that O
n
is not error-free]

foF2 average per-point error is 0.40 MHz

hmF2 average per-point error is 15.5 km

N is ~50 stations for 365 days  in 2011 = 1.7 x 106
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Error Statistics: IRTAM versus IRI

Average error of IRI

Percent improvement

Improvement Factor R1

Improvement Factor R2

Improvement Factor R3
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Error Statistics: IRTAM versus IRI

foF2

• IRI average p-p error: 0.83 MHz

• IRTAM average p-p error: 0.40 MHz

• Improvement R1 = 1.98 

• Improvement R2 = 2.08

hmF2

• IRI average p-p error: 30 km

• IRTAM average p-p error: 15.5 km

• Improvement R1 = 1.83 

• Improvement R2 = 1.94
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SSW Case of January 2013

Before SSW During SSW
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Sparse sensors affecting IRTAM

missed 

enhancement

7 sensors 100s of sensors100s of sensors

∆foF2 TEC
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IRTAM Showing Vertical Restructuring

∆foF2 ∆hmF2

-50        -20          0          20          50  km -4             -2             0            2          4     MHz
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Plans for South American Ionosondes
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IP Shock Event November 2004

compression

uplifting

enhancement

enhancementenhancement

Check Qiu-Gang Zong presentation tomorrow for more case study examples
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Red Spot over Africa

First discovered without data from RSA digisondes
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Red spot over Africa (2)
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Predictive IRTAM capabilities?

RSA data excluded RSA data included
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Future Work

• Error histograms: compute uncertainties

• Time-domain gap filling technique is needed

• Higher orders? Versus IRI compatibility

• Interface to IRI portals (IRI, CEDAR)

• Build GAMBIT database

− Cut latency for outside users

− Statistical studies

− Dissemination of coefficient updates

• Build web-layer to GAMBIT database


