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1. Calculating a theoretical dispersion curve

Create a text file with model parameters

cornou@LGIT-1229
$ vi test . nodel[]
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gpdc: a command line tool for
dispersion curve computation

/) MINGW32:/e ; ; M =3
Iy

cornou@LEIT-1229
$ gpdc —help
U=zage: gpdc [OPTIONS] [FILE]

Compute dispersion curve for laversed models given through stdin or FILE.

Format for lavered mnodels:
Lin= 1 : <number of layers including half-space for first model:
Line 2 : <thicknes= (m): <Vp (m-=): V= (m =): <Density (kgm3):[ <Q=> <Qp>]

Line n : 0O <Vp (me=)r <V (nes)r <Density (kgom3)e[ <O=: <Qpr]
Line n+l: <number of layers including half-=pace for =second nodel:

(uality factors are not mandatory. If not specified, pure elastic computation is
performed. Anvy number of models can be given as input.

Generic options:

—-help Show help about options
—yersicn Show version information
—reportbug Start bug report dialog, information about bug i=s

pass=ed through =s=tdin. Thi= option i= used internally
to report bugs if option —-nobugreport is= not
specified.

—nobugreport Do not generate bug report in case of error

Gpdco options:

Dispersion curve

-n <count Humber of samples (default=100}
-L <n nodes: Humber of Love modes (default=0)
-F <n modes: Humber of Ravleigh modes (default=1)
—group Switches to group =lowness (default=phase)
-z <=zamnpling> Defines the =zampling type:
period regular =ampling in period
frequency regular sampling in freguency
log reqular zanpling in log{fregquency)
{default)
—min <min: Hinimum of range for dispersion curve (default=0.2)
—NaX <MaE> Haximum of range for dispersion curwe (default=20) L L e e L e
—n <count: Humber of =samples {(default=100)
Exanples:

gpdc < test. model

Plot (figue -c)
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Calculate fundamental Ravleigh dispersion curve from 0.2 Hz to 20 Hz for
nodel 'test model’ .

gpde -L 1 -R 2 ¢ tezt model

Calculate fundamental Love mode and fundamental and first higher node for
Rayleigh.

gpdz < test model | figus —-co




gpdz < test . model

fundamental Ravyleigh dispersion curwve from 0.2 Hz to 20 Hz for
zt  model ' .

gpdz =L 1 -R 2 < test. model

Calculate fundamental Love mode and fundamental and first higher mode for
tavleigh.

gpdc ¢ test.model | figus —c
Calculate the same dispersion curwve and plot it
gpdc < test model | figue —c —m do.mkup
Show the same dispersion curve on a log-log plot. 'do.omlkup' 1is .

file containing an Emnl de iption of the graphic format. it can
generated from figuse's interface.
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st .model > target.dc [

0.0010
0.o0o1a
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. figue
File Edit Insert Format Help

) mwathele@sirac:~/tmp - Shell - Konsole <2>
Session Edit View Bookmarks Settings Help

~/tmp % gpdc =< test.model | figue -c -m dc.mkup Iil.

s)

velocity [mys

2 0304 5880E 2 3 4 567840
Frequency (Hz)
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pour le développement
ap D] [
File Edit Insert Format Tools Help
F
Y il Background model
' ' 0.005—
10— 10— ‘E0.004—
i . - . % -
5 5 € .-
- - = —
e o Foreground modeld & 9-0037—
- - w -
20— 20— :
- - 0.002—
[} [} [} III|III (B} IIII|IIII|IIII|IIII i 11 nnni— 1 II|III|III|III| | | 1 II|III|III|III| 1
) 400 BOOD 1200 1600 2000 ) 200 400 600 800 1000 04 06081 2 4 6 B 10
Vp (mys) Vs (my/s) Freguency (HzZ) -
-
Backaround models Control Panel
2
25 1350 200 1900 Unamed (}
0 2000 1000 2500
s (el
Background models | Reference model Foreground model
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: ”: nstitut de racherche . e . . = ~ ~ ~ ~ . . ~ T
pour le déveleppement
ap D] [
File Edit Insert Format Tools Help
F
Y il Background model
7 7 0.005—
10— 10— £0.004—
€ T - & :
£ _ £ _ % -
5 5 € -
4 4 = —
e o Foreground modeld & 9-0037—
- - w _
20— 20— :
i i 0.002—
[ | [ [ | III|III (| IIII|IIII|IIII|IIII [ I | [} nonn1— 1 II|III|III|III| | | 1 II|III|III|III| 1
) 400 BOO 1200 1600 2000 ) 200 400 600 800 1000 0.4 06081 2 4 6 8 10
Vp (mys) Vs (my/s) Freguency (HzZ) -
-
Reference model Control Panel
2
25 1350 200 1900 Unamed [}
02000 1000 2500
oo ][ sove ]
Background models | Reference model | Foreground model
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LGIT

| | Grenoble.

pour le développement

e R Gplivemodel : legends & control panel

' ¢ gplivemodel
File Edit Insert Format Tools Help

X Open control panel description

Lookin:  |[E3/home/m.VERSION |~| @ © © & =
W Computer ibt_dataset_synthetic

= =

ﬁa mwathele work

’ P 2layers.cpanel
} usbl

=N
-] [ cancar |

File name: [Zlavers.cpanel

Files of type: [Control panel file (*.cpanel)

Background models

=]
=]
=
)

Foreground models

Slowness (s/m)

III|III|III| | | 1 (B} |III|III|III|
0.4 06081 2 4 6 810
Freguency (HzZ)

Reference model

2
251350 200 1900
02000 1000 2500

Control Panel

Background models | Reference model | Foreground model
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pour o davelappament
ap pide [
File Edit Insert Format Tools Help
Y Y Background model -
- - 0.010—
| | 0.008—
10— 10— 'E -
T - E - :
e = @ -
£ B v 0.006—
@ ] 1] ] =
e o Foreground modelq 2 -
_ _ L¥y)
20— 20— 0.004—
7 7 0.002—
[ | [ [ | III|III (| 1 1 1 | 1 1 | | - 1 III|III|III| | | 1 II|III|III|III| 1
) 400 800 1200 1600 2000 ) 400 800 0.4 06081 2 4 6 B8 10 2 =
Vp (m/s) Vs (m/s) Frequency (Hz) -
Reference model Control Panel
2
25 1350 200 1900 Sediment Vs [}
0 2000 1000 2500
Thickness
Bed-rock Vs {}
Travel time [
s s
Background models | Reference model | Foreground model
. e € . € ¢ . () L '~
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M Granobla
. D
* Ve
IRD=
. Institut de recherche
pour le déveleppement

2od

' ¢ gplivemodel
File Edit

Insert

LGHT

Format Tools

Gplivemodel : editing cursors

Help

) 400

2
251350 200 1900
0 2000 1000 2500

~_ Slider editor -
Title |Tra\.rel time| ] 0 010_‘
I~ -
Constants: 0.008—
n  number of layers in model E -
p current slider value between 0 and 1 :ﬂ_ﬂ," -
" -
_ @ 0.006—
Variables: L g -
h[i] Thickness for layer i [0,n-2] el 2 Z
vp[i] P-wave velocity for layer i [0,n-1] 0 004_‘
ws[i] S-wave velocity for layer i [0,n-1] — ’ -
rholi] Density for layer i [0,n-1] -
*.r' -
— . " 0.002—
travelTime=1,/20; /f 10 m with 200 m/s _
vs[0]=150+4+p*300; -
[]_ *p ! . - 1 1 III|III|III| | I 1 IIIIIIIIIIlIIII
h[O]=vs[0]*travelTime; 04 0.60.81 2 4 6 810 2
Frequency (Hz)
Variables [ h |v] Operators [: |vl Contral Panel
(1, 1) Functions | -~
Sediment Vs [}
[ OK l [ Cancel ] Thickness }
Bed-rock Vs {}

Travel time [}

Background models

Reference model | Foreground model
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2. Inversion dispersion curves

Starting Dinver: plugin selection

putation - 0,1

ion problem can be coded with a simple APT and
ic library {plugin.

would appreciate that you properly reference this work,
released for free, in all your publications or reports
achieved with this software.
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Windows Help

Targets

Misfit weight

@:Dmpersmn: [ 1 l E
[ Auto- correlatlon - -
[] Ellipticity curvé [j

[ Ellipticity peak
[] vp hodochrones
[ I S S DU SR N -

Runs

| Run name | Itmax | Ns0 | Ns | MNr |

3. Inversion
processes

[ZE] \ Messages |

Status Parameters

Pen Run name Min misfit M ion- E] - Shear- E]
| | | | Add Compressu:!n - Poisson's Add wave dd Density

wave velocity

(m/s) Ratio v?rl::;:}ty u - (kg/m3)

" Pracesses status ara e’remzed
g | OE——

Minirmum
misfit

JI—‘I\JlTthL.
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1. Selection of target curve

" dinver

File View PRuns Tools Windows Help
Targets [x]

Misfit weight "l Jlear . | Legend ‘ | Average |

| | @’I' data [

| Auto-correlation | 1 | | Set | ~No curve defined

[ | Ellipticity curve | 1| |?| .|-I0wn95| Polarisation | Mode index |
] Ellipticity peak | 1] [ set |
[ ] Vp hodochrones | 1 | |?|

[ ] ¥s hodochrones | 1 || Set |

No target curve defined
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1. Selection of target curve

= 5%

File View BRuns Tools Windows Help

Targets Di;perﬂ

Misfit weight l Load H Clear || Legend H Average l

Dispersion 1|| set
X/ Disp [ ] Curve data [« [4]»
[] Auto-correlation 1| set ~MNo curve defined

[] Ellipticity curve 1| set -Iuwnesl Polarisation | Mode index ‘ Add

[ | Ellipticity peak 1]| Set G

[ | ¥p hodochrones 1]| set
[ | Vs hodochrones 1| Set

No target curve defined |[SEEET: Wal] 'z il s

Look in: [Ihcmefmwathele!array_ccurse;ZUD?ll—bangalore‘v] &)

W Computer | BANGALORE2007_INVERSION_LECTURE.odp
ﬁ | BANGALORE2007_TUTORIAL INVERSION.odp
=% mwathele — —

s P target.dc

\} usb | test.model

} devel | Untitled.png

File name: [target.dc l Open
Files of type: [All files () B
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. SRy, N .. dinver - [Dispersion target]
LéT

| | Grenobla —

G
- Institut de recherche Ta rgeis

pour le développement

m File View Runs Tools Windows Help

[ o | [ e | egena | [ verage |

MISHIL W Curve data [ | [ ]+ ]
g [ | T T
[] Auto-correlation C || Parser | I l Save l l Load l
[] Elipticity curve C
[| Ellipticity peak C | | i | E | E
[ Refraction Vp : Type Frequency (Hz) | Slowness (5/m)

Factor 1 1

RX

(e | ([cotumns | [[sectons |

[] Refraction Vs

0 dispersion curves

ISpersion curves

Minirmum

0.2

0.20952315..

0.21949975...

0.22995139..

0.24090070...

0.25237137..

0.00107739..

0.00107763...

0.00107789...

0.00107816...

0.00107844...

0.00107874..

[] Use the same parser for next files

requency (Hz)

|Efr.|~|r||=.g

ou

Generated models

Status

S
(<
=
=
L
=
-
x
\V
g
g
o
o
Q.
€
—
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| Load H Clear H Legend || Average |
Curve data (4
~Curve 1 of 2
‘ |-Iownes| Polarisation | Mode inde: | Add |

‘1‘Phaze Rayleigh 0 | Remove |

0.2 5 %
0.209523 4.77274 %

0.2195 4.55581 %
0.229951 4.34875 %

4.15109 %

MName |'target.dc ‘ [ visible

Remove

Resample

Cut

Resampling the target curve
Usually: between 30 to 50 samples

Dispersion curve target

Minimum | | |ﬂ|

Maximumnm |

[50 -.

Sample count

—Scale type

("} Period || Along curve
o

0.4 06081 2 4 6 810
Frequency (Hz)
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Cutting the target curve

@ Dispersion curve target

| Load || Clear H Legend H Average |

Curve data [«

~Curve 1 of 2

 cut 2 3x 2N
Minimum [ 1] |@|

Maximum |—EE’| |@|
—5cale type '

Slowness (s/m)

@ Frequency () Period

(o ]| o

Name |.target.dc | (%] Visible 1.2 0.4 06081 2 4 6
. — Frequency (Hz)

Log
Remove
Resample
Cut
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All available curves are included in misfit
Remove the higher mode

Dispersion curve target

| Load H Clear || Legend H Average |

Curve data [+] |

2.24665 0.445108 X 968, —

2.35362 0.424877 942,

2.46569 0.405565 (X 927.

2.5831 0.387132 X C ',._. ndamental
2.7061 0.369536 X 909~ mOde
A oo

Name |'target,dc | x| Visible .2 04 06081 2 4 6 810
- ; : Frequency (Hz)

'|'T|T

Remove

Resample

Cut
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2. Definition of parameter space

File Wiew PRuns |Tools| Windows Help

[] Targets

[ |Log

[] Runs
Parameters

[] Status

s Compression-wave @

Shear-wave velocity E] - Density I[kgjm3:|

Poisson's Ratio

e
velocity(m,rsll E] EI I[mfs E] -

Vp Poisson's Vs Density
ratio

Ground model profiles
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Parameterized ground model with two layers
and a positive velocity contrast

Parameters

Poisson's Ratio T - Shear-wave velocity (m/s)

Del | (|| | @||| Dpel |

| Uniform | ':: | Uniform | O | Uniform -| Linked to| Not linked |
Linked to|\f50 | |Bottom depth |

Vp0: ‘200 |t0|5000 |rm'5| | Fixed uD |ﬁ|t0|§‘ \Vs0: |15[] ‘to‘3500 |m,f5| | Fixed |pyso: |1 |to‘l[]l‘.] m[] Fixed

. —_— ——— = _— — g— = =
|Un|f0rm | : _ %/ Nu0 > Nul | | @ |.Un|f0rm |

VSl:[E:‘to‘:ﬁ]me [] Fixed

vpl: LE%‘to 5000 |m/s[ | Fixed oedinl0.4. .
orce velocity fo incr e interface

= o
) ensity (kg/m3) —
Lo | Ad

Density generally fixed to a constant s —

Rho0:/2000 kg/m3 (] Fixed
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3. Create inversion processes

" dinver

File View Runs - Windows Help

Rul ) status

Run name [%| Parameters M

% Log
[ ] Targets

\ Messages /

Parameters

Add

0
(8|[_oa ]

Shear-wave velocity (n

Add
O [Uniform |vl O [Uniform |v] O [Uniform |v] Linked to
Linked to|Vs0O - Linked to Bottom d
Vpﬂ:tomj;D Fixed Nu[J:to 0.5 Vsﬂ:tomjsD Fixed DV5[J:t

® [Uniforrn |vl %/ vpo < vp1 | | @ [Uniform |v] [% NuO > Nul | | @ [Unifnrm |'l

Compression-wave velocity (m/s) Poisson's Ratio

Vpl:tomjsD Fixed Nul:to Vgljtom;gm Fixed

[«

Show "Runs” & "Log" windows
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Wwindows Help
Runs

e

Start

I Fun name |Itmax| NsUl I | INr | Seed

Start parallel run_01 S0 50 50 50 489420812

Start serial|  |Add new

Parameter

i ) Start mixed |Btart
Dimensio pace

Stop Start parall
i | Add new
Clear Start sernial =

Start

Start mired

Et.:.p

Start parallel

200 < TopVpl < 5000 Add new

Start serial

TopVpl = TopVpCEeEER Start e——
TopVsl = 0.70 Start mixed ‘l Add new "
S ———

Rerrove Start parallel ndd
TopNub=0.2 Add new
P Stop Start serial =
150 = TopVsO = 3500 m/s = Start
- Clear e start Start parallel

Beroous - Start parafet Start serial
=top

Start serial Start mixed
Clrarneters

Start e Stop

E] Add Rernove E] Ddd Stop Clear

Compression-wave velocity (m/s) Poisson's Ratio

—— Shear-wave velocity
8 @)\ e Y oo

Remowve
[Unifarm |~ Linked to ® [Uniform [~] O |Uniferm ~ |~]Linkedto [Not linked [+] ®
; g Bottom depth |+ _ Bottomn depth |~

Vp0i(200 to[5000 Im/s| | Fixed Nu0:(0.2 X Fixed Vs0{ 150 |t0[3500 m/s[] Fixed Dvsoi1 |to[100 |m ] Fixed | AhC

® [uniform |~] ¢ vs0 < sl

Vsl:to 3500 |my/s (] Fixed

® |Uniform |+ | [ vpo < vpl

Vpl:to 5000 |mjs [ Fixed
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. ammp
* m

Runs

Run namelltmanl Nsul Ns | | Seed
R T

[% Runs

TopVsO = 0.707IN .
200 = TopVpl = 5000 m/s | Add hew |
TopVpl = TopVpo |
TopVsl = 0.707107*TopVpl Start parallel m
TophNuB=0.2
150 = TopVs0O = 3500 m/s Start serial
TopVsl = TopVsO Start mixed
TopVs@ < 0.707107+TopVp@= -

Ml A TATN
o | D Clear

Messages /\ run_01 /

Remove

Run name Min misfit Models

[ e S ¥ ¥R < ¥
'RTRIRTRTI RTRTH (AR PR

Minirnurm misfit

3

T
(]3]
Generated models
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Minimum misfit
[

e
.

]
3

e
[

ha

L‘_‘_IIIII|IIII|IIII|II

Minimum misfit
=] =] =] o
- 28] w E

2
el

A N NN

Misfit history & processes statistics

Status

I Peanun namel Min misfit | Models

Rate

| Eff. Nr |Rejected|Give up‘

run_01 0.00145369 2550/2550

| |
1000 2000
Generated models

0 m/s

50 m 0m

0om

I | 1 I I 1 |
1000 2000
Generated models

Status
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Save as ...

Import targets

Export targets

Import parameterization

Export parameterization

Quit

TopNuBd=0. 2

150 = TopVs0 = 3500 m/s

TopVsl = TopVsO

When no project is saved,

all .report files are saved in
[YOUR HOME]/ .dinvertemp/

When project is saved,

all .report files are saved in
[YOUR PROJECT] report/
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Viewing velocity profiles & dispersion curves

dinver - [Dispersion curves (Phase Rayleigh): run_01 run_02 run_03 run_04 run_05]

@ File |View| Runs Tools Windows Help
File Edit

Parameter Space ‘

— (O X

Insert Format Tools

Ground profiles

Dispersion

Autocorrelation
" Ellipticity

N run_us

Slowness (sfm)

< (1)

0.01 0.02 0.03 006 012 025
Misfit value

Dispersion viewer

Maximum rmisfit |1.DDDD

Maximum number of modes [l

Mode

a & 8 10 Slowness [Phase

Frequency (Hz)

Runs [Targets| Log I

Polarisation [Rayleigh

Status

Pen Run name Min misfit

[t —
] 1000

Generated models

! |
2000

run_01 0.00898214 |zooursaow U ITis

run_02 0.0109103 |2550/2550 0mjs

l Parameters

Status

Create a new sheet with plots of dispersion curves
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Viewing velocity profiles & dispersion curves

~_ dinver - [Ground profiles: run_01 run_02 run 03] — O x
@ File |Eiew| Runs Tools Windows Help

Parameter Space [File Edit Insert Format Tools

Ground profiles
Dispersion
Autocorrelation

Ellipticity

Depth (m)
Depth (m)

Ground profiles viewer

Maxirmum misfit p.DSDD

Maximum number of profiles |2 =
: : ||III|III| I |I|II|IIII|IIII|III

I |
| Cancel 800 1200 1600 2000 2400 00 400 600 800 1000 12(
—_— Vp (m/s) Vs (my/s)

Qe («I+]

' — Misfit value
| Targets | Log | Runs |

Create a new sheet with plots of ground profiles
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Calculating minimum and maximum profiles

_ dinver - [Ground profiles: run_01 run_02 run_03]
@ File View Runs Tools Windows Help

s L3 File Edit Insert Format |Ioo|5‘
Add reference model

Add Min/Max profiles

Export models

Depth (m)

—
E
—
=
=
o
e
(]

I
800 1200 1600 2000 2400 00 400 600 800 1000 12¢
Wp (m/s) Vs (m/s)

(] (1)
' — Misfit value
| Targets | Log | Runs |

Compute the mininum and maximum profiles
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Calculating minimum and maximum profiles

- mwathele@sirac: ~/.dinvertemp - Shell - Konsole

Session Edit View Bookmarks Settings Help

d ~/.dinvertemp/
po run_o3.report run_04.report run_05.report

remp % gpdcreport *.report -m 0.05 | gpprofile -minmax | figue -c -m ../data/INVERSION/vs.mkup

File Edit Insert Format Help

DB #™ &k B s »

—
E
=]
—_
£
=

o
LH
[}

0.4 0.8
Velacity (kmys)
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dinver - [run_01]

‘1@ File Vview Runs Tools Windows Help

Runs

File Edit Insert Format

Run name| Itmax

TopWp0 (m/s)
TopsO (m/s)

|
0.01 0.10
Misfit

)
I
=]
=
T

TopVpl (m/s

0.01 0.10 1.00 0.01 0.10
Misfit Misfit

0.005 0.010 0.050 0.100
Misfit value

TopWVsl (m/s)

1000 —m——

0.01 0.10 1.00

1200
TopVs0O (m/s)

0.500 1.000
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Basic output:
all parameters
vs misfit

Customization:
- Insert new plots
- change parameter

for axis

Save/Open
PS viewer

Parameter space viewer: 1D/2D projections

File

@

e

[ | Hew

B

e

TopWpl (mis|

# Open €

Wiew Runs Tools Windows

| Edit |1nser‘t| Format

Graph
E Palethe
E fmage

Save As EJ Text

Open Ctrl+L

Save Ctrl+1

Ctrl+T

Parameter plot
Save s
Save PS5 As...
Er-‘:fr:r-ences Ctri+P
Ctrl+P

Ctrl+E

0.1
Misfit

Help

0L ko

Dot diameter |
Farameter X

Farameter ¥

dinver

] L Which parameter:

1.0 | mm

|.Tnp".l'5ﬂ[m.fs] v.|
| DVs0 (m) v|

| Misfit
TopWp (mis)
| | Topvpl imis)
| | Topws0 (mis)

TopWsl m.l's.l

Graph properties

| General | Layers .. Plot |

Dot diameter |

| Misfit | |

Farameter x

Farameter Y
Ctrl+ Shift+Z
Ctrl+ Shift+ +

‘ Froperties ’

e

e B —
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Session Edit

Analysing .report files produced by inversion
Getting the very best model

- mwathele@sirac: ~/.dinvertemp - Shell No. 2 - Konsole

~/.dinvertemp

Report = run_Ql.report
N Models = 2550
Report = run_QZ.report
N Models = 2550
Layered model 2213: misfit=0.005443

24, 89084257956825 1538. 56959506858
0 3298, 21090054071
Report = run_Q3.report
N Models = 2550
Report = run_G4.report
N Models = 2550
Report = run_G5.report
N Models = 2550
Layered model 2368: misfit=0.005380

25.0600443585102 3261. 77736624921
0 3501. 0551582349
~/.dinvertemp $ |}

_@mShell | @i shellNo.2 |

December 6th-12th, Thessaloniki, Greece

View Bookmarks Settings Help

temp % gpdcreport *.report -m 0.0065

198. 84757010434
985, 707783525062

200.5935389014041
979, 250539654445

2000
2000

2000
2000




Effects of CNA tuning parameters

: Number of iterations required
: Initial set of random models

: Number of models generated at each iteration
: Number of "best” cells selected for generation of Ns models
Seed: Any integer number

DynScale: Yes = better exploration

Nw: Number of random walk (Markov chain)

GiveUp: Maximum ratio of rejected/accepted model
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Effects of CNA tuning parameters

Behavior Itmax NsO Ns Nr
O 10000 - -
1(0]0) 100 100 100
200 50 50 50
(0]0) 100 100 50
(0]0) 100 100 10
(0]0) 100 100 1
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| _ e :
j| Shear-wave velocity (m/s) — Run 3 runs WITh 2500 mOdels

Cel

) |Linear increase

Murmber of sub-layers 10 V|ew gr'ound I‘I’\Odels WlTh a

A LT WM it 0 05
Bottom Vs0: 150 l|to|.ﬂ.‘mfs[| Fixed - ’

o [Unform [v]®vso<vel

A5l E‘t o|ﬁ|mf 5 [ Fixed

What's different?

models *5000 models

1)

Depth (m)

Depth (m)
™

Depth (m
[

Depth (m)
™

]

I | [N | [} | 1 | L] | [ | [ | [ | (] I i | [l | [ | 1 ] [N | [N | [N | i
800 1200 1600 2000 2400 200 400 o600 800 1000 800 1200 1600 2000 2400 200 400 600 800 1000
Vp (m/s) Vs (m/s) Vp (m/s) Vs (m/s)

B, T——— "

|I
0.008 0.012 0.016 0.020 0.024 0.028 0.01 0.02

Misfit value Misfit value
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WNErg.
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| | Grenoble.
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.
od

%
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One more layer

Parameters |

Add
Poisson's Ratio

Add E] Add
8]

O Tontom |7 o[ > Tunear neresse 17 ke oot |-
Linke Linked to| Vsl M Number of sub-layersl oot l
VpD:tomJ‘sD iz NuD:to Top VsD:tomIED Fixed Eolom.sent |

Compression-wave velocity (m/s) Shear-wave velocity (m/s)

@/ lo]
@/ (o

® [Uniform |'l % vpo < vp1 | | @ [U“if"rm |'l %/ NuD > Nul Bottom VsD:to[ﬁm}sD Fixed DVsD:tcmD Fixed
o e B
Vs1:150 to[3500 Im/s[] Fixed  |pVs1:[1 to100 |m[ ] Fixed
® [Uniform |v] (% vs1 < Vs2

VsZ:to 3500 |m/s[ | Fixed

0
20~ 20~
: - .02
~ 40— ~ 40—
E - E -
~ _ e B = *
g - g - z 2*7650 model
- - =y |
B oo A = models
o - o - <
- - =
- - [1¢]
100— 100—
- | I | | 1 I | _I [ |||||||||||||||| |
1600 2000 2400 2800 200 400 600 800 10001200
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Force a supplementary layer in sediments

Add

* Shear-wave velocity (m/s)
Del
|Linear increase
Mumber of sub-layers |10
Top Vs0:|150 to|3500 |m/s [ Fixed

Bottormn Vs0:150 '|to|'350r_1 "m,rs[l Fixed

P
o

Ll
=]

Depth (m)

LLinear increase

~| % vs0 < vs1 Linked to [Not linked |~
Number of sub-layers |.1D : |Bottom depth |+
Top Vs1:{150 to|3500 /s (] Fixed

>0 Jto] 3200 Jmis |:| Fixed
Bottom vsl:| 150 |t0|3500 ‘mfs ] Fixed

® [Uniform -] [ Vsl < Vs2

\/52 ‘E‘tn|ﬁ|mfﬁ [] Fixed
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Analysing .report files produced by inversion
Computing ellipticity for the best models

) mwathele@sirac:~/:dinvertemp - Shelll- Konsole

Session Edit View Boockmarks Settings Help

run_o0l.report t run_03.report run_04.report run_05.report
~/.dinvertemp % gpdcreport *.report -m 0.05 | gpell | figue -c -m ../data/INVERSICON/ell.mkup

" figue

Fle Edit Insert Format Help

D@ Be ook b= ’

—
=
o
I
=
=
=
=
=]
=
w

2 030086089 2 3 4 567840

Freguency (Hz)
I

December 6th-12th, Thessaloniki, Greece



Command line tools

From a model file

gpdc : dispersion curves (Rayleigh, Love, Group)
gpell : ellipticity curves

gpprofiles : Vp, Vs, Poisson profiles

gpspac : spac curves

gpec8 : Eurocode site classes

gpsh : Sh transfer function (coming soon...)

Inversion report post-processing

gpdcreport : any extraction of information
gpdcmisfit : re-computation of misfit
gpviewdcreport : direct access to model plot

Misc.:
gppoisson, gpparamZ2model, gpmodel2param, gpgroup2phase,
gpcurve
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Files in EXERCISES INVERSION/ibt dataset synthetic

All curves provided in this test are not real nor simulated.
There are just theoretical curves with some manually added noise.

We provide you with 3 branches of dispersion curves, two pseudo-
obtained from a array FK processing (dcl and dc2) and a third one
acquired with an active sourceexperiment with burried explosive
sources.

You'll also find a pseudo H/V curve (pseudo obtained with classical
processing). hv_average is the average curve and hv_low and hv_high
are the one standard deviation curves.

Finally, you have spac curve from 5 rings: 10-12m, 23-27m, 35-41m,
46-57m and 67-88m.

Good luck!
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