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Data are in  /.../.../............../EXERCISES/HV
………………………………./FK
………………………………./STRUCTURES
………………………………./INVERSION
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1) Influence of parameters in H/V processing (window
length, smoothing, etc …)

2)   Correlation between H/V peak frequencies and geology

H/V H/V measurementsmeasurements
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Loading signals
Directory EXERCISES_HV/EX01
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Loading signals
Directory EXERCISES_HV/EX01
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files
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icon
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Display signals
Directory EXERCISES_HV/EX01
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Waveform tool: filtering, cutting, Fourier 
spectra, etc …
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HV toolbox

Click on H/V icon or select H/V in “Tools” toolbox 
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HV toolbox

Window selection Processing parameters
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HV toolbox: selection of windows
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• Constructs ¦n(t)¦,  ¦z(t)¦ and ¦ew(t)¦

• Computes running averages STA(t) and LTA(t) for
the three components
(Typically, tsta = 0.5 to 2.0 s and tlta=15 to 50 s)

• Computes the ratios STA(t)/LTA(t) for the 3 comp.

• Compares it with given thresholds : Csmin (typically
0.1 to 0.5) and Csmax (typically 1.5 to 2)

• Keep windows for which
Csmin < STA(t)/LTA(t) < Csmax is fullfilled
simultaneously on the three component for a
minimum time tlong (typically, tlong = 15 to 40 s)

Computation Computation ofof H/V :H/V :
STA/LTA antiSTA/LTA anti--triggeringtriggering algorithmalgorithm

(as (as implementedimplemented in in GeopsyGeopsy) ) 

LTA

STA

STA/LTA

Time
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Computation Computation ofof H/V :H/V :
STA/LTA antiSTA/LTA anti--triggeringtriggering algorithmalgorithm
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STA/LTA

Bad sample
threshold

N

N

Computation Computation ofof H/V : H/V : handlinghandling badbad samplessamples
(as (as implementedimplemented in in GeopsyGeopsy) ) 

Bad Sample
Tolerance =0

Bad Sample
Tolerance =2
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N
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HV toolbox: smoothing spectra

Smoothing with the "Konno-Ohmachi" function

f is the frequency,
fc is the central frequency,
b is the bandwidth coefficient.

Constant
The smoothing function has a triangular shape centered
on the current frequency and its width is equal to "Band
width"

Proportional
The smoothing function has a triangular shape and its
width depends upon the current frequency. The half
width is defined by percentage*Frequency. The value of
"percentage" cannot be greater or equal to 100%.
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Computation of H/V :

Konno and Ohmachi (1999) smoothing

• constant bandwidth in a logarithmic scale
• recommended as it accounts for the different number of points at low
and high frequencies 

Konno and
Ohmachi

Triangular window
with a constant width
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Squared average

- Fourier amplitude spectra
- combination of horizontal spectra 

- smooth of H and V
- computation of H/V

Based on total horizontal energy
- Fourier amplitude spectra
- combination of horizontal spectra

- smooth of H and V
- computation of H/V 

Computation of H/V 
(as implemented in Geopsy)
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Computation of H/V 
(as implemented in Geopsy)

Sometimes, the taper size used in the pre-processing has a strong 
influence at low frequency. If the signal contains a strong and very low 
frequency component, then cutting into short time windows may 
strongly distort the observed spectra and H/V. Even when using the 
minimum window length criteria according SESAME reports (i.e. 10
times the corresponding period for the minimum frequency of interest) 
may be not enough to ensure a reliable H/V estimation.

In order to avoid such “tapering effects”,  signals are high-pass filtered 
before computing the H/V and spectra curves.
The corner frequency of the high-pass filter is half  the minimum 
‘reliable’ frequency, i.e. 5/window_length.
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Tapering effects

Low freq.     
component

broad band 
signal

+

- signal at a site having a resonance frequency around 1 Hz
- add of a low frequency component within [0.1 0.2 Hz]
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fo
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Use the following parameters
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Recommendation: cut-off 
frequency of the sensor

Use the following parameters
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Selection of most stationnary time windows

“auto” : automatic selection of windows
“add” : manual add of windows
“remove” : manual delete of windows
“inverse” : inverse selection
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10/window_length
(here 10/50s)

Unreliable results

Automatic estimation 
of average fH/V and 
standard deviation 
from fH/V obtained for
individual windows

H/V from individual 
windows
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How to select/reject time windows ?
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How to select/reject time windows ?
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How to select/reject time windows ?

(1)

(2)

(3)
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How to display only average estimates ?

uncheck
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H/V results + log file

“station_name”.hv
“station_name”.log

How to export the H/V results ?
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Min = Average / std
Max = Average * std

Format of file .hv
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Format of file .log
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Computation of spectra
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Computation of spectra

Stationary windows are 
computed separately for 
each component
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Selection of the same time windows as the 
ones used for H/V computation
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Amplitude spectra for the three components 

Z

N

E

Average amplitude spectra for the 
three components 
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Export of the amplitude spectra results

Spectra and log files
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Min = Average / std
Max = Average * std

Format of the amplitude spectra results
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Make-up and export of figures
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Saving the make-up

- Save the make-up
- next time H/V will be computed
you can then apply the make-up
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Exporting the figures
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Click on the lower left corner
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The H/V rotate toolbox

- Compute H/Vs with an
horizontal component
spanning different azimuths

- Azimuth is counted
clockwise from the North

- Usefull to check whether a
site is 1D
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Test of the influence of the following
parameters on the H/V curve

Parameters that most influence the results:

- frequency range (depends on site features and
sensor cut-off frequency)

- window length (see H/V guideline)

- smoothing

- tapering

- transients (anti-triggering)



December 6-12th 2008, Thessaloniki, Greece

50 s window
⇒Clear peak

at 0.3 Hz

Influence of window length
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10 s window
⇒No clear peak !
⇒ lack of resolution
at low frequency

Influence of window length
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Smoothing
b=10
⇒Large 
smooting

Influence of smoothing
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Smoothing b=80
⇒low smooting

Influence of smoothing
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Detection of industrial peak

H/V

Fourier spectra
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Detection of industrial peak

Damping << 1 % 
=> Sustained frequency
=> Industrial origin !
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Detection of industrial peak

=> No sustained frequency
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The noise dataset has been 
recorded in west Germany 
(close to Hamburg). The 
seismometers were Lennartz 5s 
(cut-off frequency of 0.2 Hz).

Ohrnberger and Scherbaum, 2005

Correlation between H/V peak
frequencies and geology
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LoadingLoading signalssignals
Directory EXERCISES_HV/EX02Directory EXERCISES_HV/EX02



December 6-12th 2008, Thessaloniki, Greece

Change of station name and coordinates 
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Set correct station names
(load file: set_station_names.headequ)
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Set coordinates of stations
(load file: hamburg.coord)
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Save data in a database
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Compute H/V and display the H/V 
curves along the profile
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