‘Seisimager/SW

Tutorial for horizontal to vertical spectral ratio
(H/V or HVSR) processing using Seislmager/SW

* Processing three component ambient noise data obtained by Atom.
* SeisImager/SW license is required.

e Download the latest installer from :
https://seisimager.com/download/Seisimager.zip

* Download the example data from :
http://seisimaqer.esy.es/GeophysicalDatabase/hvsr.zip

» See “Seisimager/SW™ Manual Addendum (H/V)” or “Seisimager/SW-
Pro™ Manual” for more details



https://seisimager.com/download/SeisImager.zip
http://seisimager.esy.es/GeophysicalDatabase/hvsr.zip

Import Atom data files

Double click icon to launch SPACPlus

Select a root folder of data.

Browse For Folder

r Select a folder

SP+

» Seislmager_SW
» SeisRead

> Short Courses
Standard contour
StripeData
Suspension@r —4

> TestData

v TestProcedure

Select “File”, “Open folder”.
A4 ExampleData

e HPV
r,.- SPACPIus - SPACPIus1 v Atom
- . . . . ? 177 _Brisbane
| File | Edit View Window 2D/3D Batch Utilitie
McSEIS
|l Open folder Ctrl+N MAM(T10_50m)
> MAaM_2D

> MAM_3D (Base B)
> MAM_3D (Delta)

OK Cancel
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Import Atom data files

! Mumber of seismographs = 1

Confirm number of seismograph (Atom acquisition units). Lo

oK

Confirm number common time blocks (CTB).

!'-:;_ Mumber of common time block (CTB) = 1

'

oK
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Raw waveform data
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Select a common time block (CTB)
CTE

Click %% to select a common time block.

Bandpass filter is usually not necessary using 2Hz geophone.

Click “No” to continue. .
'9}, Do you want to apply bandpass filter?

Yesg MNo
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Common time block (CTB)

Selected common time block (CTB) appears in different Window.

W SPACPIus - SPACPIus1
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Calculate horizontal to vertical spectral ratio (H/V)

Select “Analysis”, “H/V analysis” to calculate H/V spectrum. H/V spectra are calculated for each FFT block at first.
¥ SPACPIlus - SPACPIus1 — .
: File Edit WView | Analysis | 2D/3D Option Help o U
P =3 L':E], o’ ‘fl:' i’jl SPAC analysis 1 \
. 3 !x_ Mumber of FFT blocks = 9
Coherency analysis ; b
. SPACPlus1:1 _
HA analysis
> \Koichi\seisime Spectrum !
oK
Amplification analysis
Cross correlation analysis
0.001 c .
eometry S .
_l\‘%5 FFT completed
Confirm number of traces. It should be three. Confirm messages.

SPACPIlus X ok |

!1‘:& HA analysis : Number of traces=3
=

!\\\% Running spectrum completed. Number of spectrum = 19
— Y

QK oK |
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Show horizontal to vertical spectral ratio (H/V)

Horizontal, vertical, and H/V spectra are shown in new window. Color rectangles at the middle of the window indicates FFT
blocks. Rectangle colors correspond to thin lines in the spectra. Bold black lines in the spectra indicate averaged spectra. Blocks
including irregular noises can be removed by delete key. Deleted blocks are shown as gray.
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Edit horizontal to vertical spectral ratio (H/V)

The first and last FFT blocks were removed from average.
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Show H/V spectrum by WaveEg

WaveEq is automatically launched and H/V spectrum appears.
Frequency (Hz)

Select “H/V analysis”, “Show H/V curve 0.1 1 10 100
<launches WaveEq>" for further processing. 100

% SPACPIus - [SPACPlus1:3]

B File Edit View | H/V analysis | Phase velocity analysis  Opti
o . 10
= & ‘E ) lﬁ‘_l, Show HV curve <launches WaveEq> ‘

Awverage by Log

HV

See “Seislmager/SW™ Manual Addendum (H/V)” or
“Seisimager/SW-Pro™ Manual” for further processing.

SP+ ‘
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H/V spectrum :

N
V H/V peak frequency = 0.977 Hz




Roughly estimate a bedrock depth based on H/V

Inversion of H/V is highly non-unique and it is difficult to estimate reliable velocity model only from H/V. Bedrock
depth can be roughly estimated if H/V peak is clear and approximate geology of site is known. H/V peak frequency
(F) is generally related to 15t layer S-wave velocity (Vs) and thick ness of the 1%t layer (D) as shown in equation (1).

Vs
=— (1)
4D
Select “H/V curves”, “Initial model”, “2 layer model”. Enter 1t layer S-wave velocity. It very depends on the
geology of sites and typically varies from 100 to 500 m/s
w WaveEq - (from 330 to 1700 ft/sec).
File (F) Edit(E) View (V) H/V curves(H) Dispersioncurves (D) Velocity model (M) MAS
FLHE BT eE= Smoothing
Resampling (every other)
Delete data points outside of gate
Set min. and max. frequency to pick peak H/V Ctrl+H
Interpolation 1st layer velocity (m/'s) OK
100 200 Cancel

Initial model (2 layer model)

Initial model (from 3D model database)

% Initial model (from downhole seismic)
WE 11



Two-layer velocity model based on H/V peak

A two-layer S-wave velocity model appears. S-wave velocity Click * to calculate theoretical H/V and make sure
of the 2"d layer is automatically set to the triple of the 15t theoretical and observed H/V peak frequencies are

layer velocity. consistent.

S-wave velocity (m/s) RMSE = 0.215664
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