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Some Garage Seismology 
  

Definiamo la struttura crostale media dell’Adriatico in modo rapido e economico. 
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  Some Garage Seismology 



It's not what you look at that matters, it's what you see. 

 

Henry David Thoreau 

  Tutoring 



Le due alternative:  
comprendere tutto o non capire nulla  

L’opera di Mark Lombardi 



Two R&D lines 

Classical (improved) methodologies:  
e.g., multi-component MASW analyses according to FVS 

Unconventional (particularly effective) methodologies: HoliSurface & MAAM 

http://www.holisurface.com/


Non-uniqueness of the solution 



Esempio di efficienza: “Vierwaldstättersee” survey 



Vierwaldstättersee survey 



ADAM-2D 
Apparent-Dispersion Analysis of Multicomponent Data – 2D 



ADAM-2D  
Apparent-Dispersion Analysis of Multicomponent Data – 2D 

Qatar survey  Automatic upload and pre-processing of the data 



ADAM-2D 
Apparent-Dispersion Analysis of Multicomponent Data – 2D 

Qatar survey  
Automatic computation of velocity spectra and apparent 

dispersion curves for multi-component data 



  ADAM-2D 

  Vs 

  Vp 





The “ordinary” multi-channel approach 



The “ordinary” multi-channel approach 



 
 The more you know,  

the less you need.  
 

Yvon Chouinard  
   
 

  the unordinary approaches 



Pure HoliSurface 





 Modal and effective dispersion curves:  

 problems and solutions 

Onde di Rayleigh: 

La continuità di un segnale non significa che quel segnale appartiene 

ad un unico/singolo modo.  

 

Soluzione: analisi congiunte con le onde di Love! 
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 Modal and effective dispersion curves:  

 problems and solutions 



“MASW” 

Downhole 

P-wave refraction 

 Modal and effective dispersion curves:  

 problems and solutions 



Dies ist nicht der Fundamentalmodus! 

 Modal and effective dispersion curves:  

 problems and solutions 



 Modal and effective dispersion curves:  

 problems and solutions 



Our joint FVS solution: our synthetic velocity spectra perfectly 
overlap with the observed ones 

 Modal and effective dispersion curves:  

 problems and solutions 



About modes (and refraction) 
Dies ist nicht ein einziger Modus! 



just recruiting 



The unordinary HoliSurface approach 



What’s in common? 

HS 
MAAM 

HVSR 

A circle, a line: they look good, they are abstract, they are common knowledge. They belong to everyone and 

equally to the past, the present and the future. 
 

Richard Long 
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The unordinary HoliSurface approach 
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The unordinary HoliSurface approach 
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HoliSurface results compared to VSP (Vertical Seismic Profiling) 

A Comprehensive Seismic Characterization via Multi-Component Analysis of Active and Passive Data 
(Dal Moro G., Keller L., Poggi V.), First Break (September, 2015) 

 

http://fb.eage.org/publication/allissues?p=100
http://www.holisurface.com/


HoliSurface results compared to VSP (Vertical Seismic Profiling) 

A Comprehensive Seismic Characterization via Multi-Component Analysis of Active and Passive Data 
(Dal Moro G., Keller L., Poggi V.), First Break (September, 2015) 

 

http://www.holisurface.com/


Noise 
 

Two volunteers, please 



 HoliSurface® 

http://www.holisurface.com/


HoliSurface® A circle, a line: they look good, they are abstract, they are common knowledge. 

They belong to everyone and equally to the past, the present and the future. 

Richard Long 

 

HS MAAM 

R 

An efficient urban palindrome 

HVSR 

S 



http://www.holisurface.com/
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A circle, a line: they look good, they are abstract, they are common knowledge. 

They belong to everyone and equally to the past, the present and the future. 

Richard Long 

 

MAAM 

 HoliSurface® 

http://www.holisurface.com/


A “noisy” desperate case 

Frequency of this background noise component? 

 HoliSurface® 

http://www.holisurface.com/


A further problematic case (little room available and noisy active data) 

 HoliSurface® 

MAAM: Used standard 4.5Hz vertical geophones (thus low frequencies not precisely defined) 

RVF: from active HS acquisition 

HVSR 

http://www.holisurface.com/


A further problematic case (little room available and noisy active data): 
the acquisition procedures 

 HoliSurface® 

http://www.holisurface.com/
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MAAM     (Miniature Array Analysis of Microtremors) 

 HoliSurface® 

http://www.holisurface.com/


MAAM 

radius/radii 

window length 

data cleaning 

N+1 identical geophones (2 or 4.5Hz?) 

Preliminary equipment test 

Tolerance & smoothing 

 HoliSurface® 

http://www.holisurface.com/


MAAM 



MAAM 

 HoliSurface® 

http://www.holisurface.com/


1. Purgessimo  MAAM Comparing MASW-ZVF 

MAAM with and without noise compensation. 
 

Colors in the background represent the MASW 
(ZVF component) velocity spectrum 



6. Muscoli MAAM 
Two radii (2 and 0.5m) 

Comparing ESAC 
Equipment quality (N/S ratio) 

olors in the background are the 
ESAC velocity spectrum! (from 

large 2D arrays) 



7. La Spezia MAAM Comparing ESAC 

olors in the background are the 
ESAC velocity spectrum! (from 

large 2D arrays) 



7. La Spezia MAAM 
Two radii (5 and 2m) 

Comparing ESAC 

olors in the background are the 
ESAC velocity spectrum! (from 

large 2D arrays) 



8. Modena MAAM Comparing ESAC 

Radius (5m) 
Colors in the background are the 

ESAC velocity spectrum! (from 
large 2D arrays) 



Love-wave contribution to 
the observed HVSR 

I microtremori sono essenzialmente costituiti 
da onde di Rayleigh e Love. La quantità di 

onde di Love (incognita e sintetizzabile con il 
“parametro alfa”) è essenziale .   

HVSR = 

L = contributo delle onde di Love 
R = contributo delle onde di Rayleigh 
 



Vibrational analyses 

Allo scopo di analizzare in modo rigoroso le vibrazioni di un edificio, è fondamentale 
eseguire acquisizioni sincrone sia verticalmente che orizzontalmente (due terne che 
lavorano perfettamente sincornizzate). 
 
Per un esempio clicca sul seguente link: https://www.youtube.com/watch?v=6O0SSil1MTo 

https://www.youtube.com/watch?v=6O0SSil1MTo


The Camerino Data and Analyses 

Let’s compare the analysis of classical multichannel data (performed according to the FVS 
approach) and the results obtained via HS (HoliSurface – a patented  methodology based on the 
analysis of just a single 3-component geophone) . We will see that the results are practically 
identical. 

 



The Camerino Data and Analyses 

The idea of HoliSurface®. 
From: A Comprehensive Seismic Characterization via Multi-Component Analysis of Active and 
Passive Data (Dal Moro G., Keller L., Poggi V.), First Break (September, 2015) 

 



The Camerino Data and Analyses HoliSurface® 

Global models 



The Camerino Data and Analyses HoliSurface® 

Best single-component models 



The Camerino Data and Analyses HoliSurface® 

The best RVF model should be not considered (as too far from the rest 
of the models – which are instead extremely consistent) 



The Camerino Data and Analyses HoliSurface® 

Statistics:  
Vs30 values for the Pareto front models (extremely consistent distribution) 



The Camerino Data and Analyses 
The classical multi-channel approach:  

FVS joint analysis of Rayleigh & Love waves  
 

RVF (radial component of Rayleigh waves) + THF (Love waves) Full Velocity Spectrum (FVS) joint analysis. Background  
color the field phase-velocity spectra, overlaying contour lines the synthetic velocity spectra of the considered Vs model. 

Now we take the “best model” from the HoliSurface analysis and this is what we obtain: 

An extremely good agreement for both the Rayleigh and Love waves, which clearly means 
that the HS analyses provided extremely good results, which can be considered 
“equivalent” to the performances possible with the standard multi-channel data. 


