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recruiting 





  Some Garage Seismology 



  Some Garage Seismology 



  Some Garage Seismology 



  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  



Two R&D lines 

Classical (improved) methodologies 

Unconventional (particularly effective) methodologies 

http://www.winmasw.com/


Non-uniqueness of the solution 

What could be these methods/datasets/components? 
[Elsevier pdf] 



Waves and components (Elsevier book) 

Waves and nomenclature 
(file names and multi-component data) 

 
ZVF-ZEX 
RVF-REX 

THF 
 

See Flaccovio and Elsevier books 



dx and the vertical resolution 



The number of channels: an issue? 

See paragraph: “2.2.1 Multichannel Acquisition (MASW)” 

http://www.winmasw.com/


ReMi versus ESAC 

See paragraphs: “2.3 PASSIVE METHODOLOGIES” and “3.3 ABOUT PASSIVE METHODS” 

http://www.winmasw.com/


drifting and HVSR 

Done live during the lecture 



Not what, but how 



Esempio di efficienza: “Vierwaldstättersee” survey 



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 





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 



 Modal and effective dispersion curves:  

 problems and solutions 



 Modal and effective dispersion curves:  

 problems and solutions 



The unordinary HoliSurface approach 



The unordinary HoliSurface approach 



The unordinary HoliSurface approach 



The unordinary HoliSurface approach 



“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 

 Modal and effective dispersion curves:  

 problems and solutions 



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



Lesson:  
 
1) DO NOT use modal dispersion curves; 
2) DO NOT use (only) Rayleigh waves. 

 
So: 
1) Use FVS (Full Velocity Spectrum) analysis and/or the effective 

dispersion curves; 
2) Use (also) Love waves. 



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 

 



Noise 
 

Two volunteers, please 



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 



 HoliSurface® 





 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 

 

MAAM 

 HoliSurface® 



Comparing the effective dispersion curves at site#2 and #3 

 HoliSurface® 



A “noisy” desperate case 

Frequency of this background noise component? 

 HoliSurface® 



 HoliSurface® 



What’s in common? 

 HoliSurface® 

Calibrated and triggered geophone 



MAAM     (Miniature Array Analysis of Microtremors) 

 HoliSurface® 



MAAM 

radius/radii 

window length 

data cleaning 

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

Preliminary equipment test 

Tolerance & smoothing 

 HoliSurface® 



MAAM 



MAAM 

 HoliSurface® 



1. Purgessimo MAAM Comparing MASW-ZVF 



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

Comparing ESAC 
Equipment quality (N/S ratio) 



7. La Spezia MAAM Comparing ESAC 



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

Comparing ESAC 



8. Modena MAAM Comparing ESAC 

Radius (5m) 



MASW: 

are you sure to know everything you need to know? 



MASW: 

are you sure to know everything you need to know? 



 Further exploitation of the HS approaches 

A Swiss work 



 Further exploitation of the HS approaches 

A Swiss work: log scale for the velocities 



RPM frequency curve (see Dal Moro et al., 2016 – BSSA): why? 

1. Improved Back-scattering analyses 

2. Advanced seismic-vulnerability analyses 

3. Exploration of large 2/3D areas 



RPM frequency curve: how? 

The BSSA paper 



More about Joint Analysis of ZVF+RVF+RPM 

1. Jail dataset (NE Italy): multi- and single-offset data 

2. Tuscany (industrial) dataset 

The 

Polarity 

issue!!! 



Do you know your polarity? 





The RPM effective frequency curve 

1. Compared to other methods for defining the RW polarity (Gribler 

et al., 2016), the RPM frequency curve describes the Rayleigh motion 

at each specific frequency (not as a whole gross thing); 

2. It does not require the use of Z and R calibrated geophones. 



2. Tuscany (industrial) dataset: ): multi-offset data 

 

See also: 

Multi-component Joint Analysis of Surface Waves (Dal Moro G., Moura 
R.M., Moustafa S.R., 2015), J. Appl. Geophysics, 119, 128-138 







1. Jail dataset (NE Italy): multi-offset data 





1. Jail dataset (NE Italy): single-offset data 



1. Jail dataset (NE Italy): single-offset data 



1. Jail dataset (NE Italy): single-offset data 
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