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The SPPIM data are embedded in a global inversion for Vp
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The global inversion was successful 
at the first attempt
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Solutions with (A) and without (B) SPPIM data



Enhancement of SPPIM data?

<latexit sha1_base64="X1BO+ppkEjEMlBFPAWeaFkHyu4A=">AAACCHicdVDLSgMxFM3UV62vqksXBosgCMO0dNq6EIpuRChUsLXQ1pJJM21oJjMkGaEMs3Tjr7hxoYhbP8Gdf2OmraKiBy6cnHMvufc4AaNSWda7kZqbX1hcSi9nVlbX1jeym1tN6YcCkwb2mS9aDpKEUU4aiipGWoEgyHMYuXJGp4l/dUOEpD6/VOOAdD004NSlGCkt9bK75/AYdvCQXhd6Ua0Ww8OvlyBSxb1szjKtYunIrsCElO2yNSFFu2LDvGlNkAMz1HvZt07fx6FHuMIMSdnOW4HqRkgoihmJM51QkgDhERqQtqYceUR2o8khMdzXSh+6vtDFFZyo3yci5Ek59hzd6SE1lL+9RPzLa4fKrXQjyoNQEY6nH7khg8qHSSqwTwXBio01QVhQvSvEQyQQVjq7jA7h81L4P2kWzHzJLF0Uc9WTWRxpsAP2wAHIgzKogjNQBw2AwS24B4/gybgzHoxn42XamjJmM9vgB4zXD+cUmLU=</latexit>

J = �2
MM + �2

rest

LSQR penalty function is based on 

Maximum likelihood: equal weights

<latexit sha1_base64="CaCGeaAhgK4gW8RH+3yPGV8me0Q="></latexit>

J = a · �2
MM + �2

restEnhancement by factor a:

<latexit sha1_base64="22GKmxr1cS0tN/wH6TPAxV1bM84="></latexit>

N�2 =
NX

i=1

[Am� d]2i
�2
i

LSQR searches first in the direction of the densest columns (subduction zones)
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On synthetic data with synthetic noise enhancement seems doable

But is the synthetic noise really representative for the actual errors?

This plot worries me:
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And, yes, enhancement leads to a chaotic image with real data:
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Reducing a=20 and more smoothing helps:
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My diagnosis: different records of the same event are 
analysed by different people with no ability to compare

Why do real data fail where (also noisy) synthetic data succeed ? 
Answer: there are too many outliers in the real data
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This is what I did with Galapagos data
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PAYG is 
on (is)land
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There are also plenty island stations to compare onsets



• Group all data by event, if this has not yet been done 

• Download island station data for all events and 

convert to velocity 

• Divide the work by event 

• Identify the waveform shape and polarity of the onset 

• Use AIC to zoom in on start of the onset

Recommendation I



Recommendation II (Masayuki?)

Future missions should focus on the gaps
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Thank you and happy New Year
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