Seisimager/SW Pro

Analysis of 2D passive surface wave method
(process SEG?2 files using Pickwin, WaveEqg and GeoPlot)
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Example data used in the tutorial

Acquisition geometry

23 receivers with 10 feet spacing

\
( \
900000000080000000000008) Record 10 files with data length of 65.536 sec
800000000000 000008000000
Overlap four gossaccnsccaconsennseeds
geophones 800000000000000000000000
800000000000000000000000
800000000000000000000000
\ /
Y
\ 230 feet |
\

Survey line length of 1230 feet



Change Pickwin menu from “Simple” to “Complete”

Uncheck “Menu type”, “Simple” and use the complete menu.

Option Help

Dimension size

meters and m,/sec
feet and ft/sec

Language b
Menu type > v Simple

Pickwin -

File (F) Edit (E) View (V) Pick first arrivals (P)  Group (File list) (G) Module Downhole seismic analysis (D) Surface wave analysis (5) Option (O) Help(H)

| | 0 5 O [ e | O OO w0 o || ] G [P0 || @ @SS (= 26 =1~ 1 23 |F [0 |

No waveform data
Maximum number of traces = 1024 Maximum number of samples = 65536
Select [Option][Dimension size] to change maximum trace and sample numbers
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Make a file list

Select “Group”, “Make file list”.

Make file list

Make file list(select a folder)
Open file list

Save file list(XML)

Save file list{text)

Save file list(tabular form)
Show file list(G)

Set up geometry

Set waveform data

Surface wave analysis

Option

Ctrl+G

Group (File list) (G) Module Downhole seismic

»

Select all files to be processed.

Open

T « 2017 > Seattle » Yelm > Data

Organize ~ New folder

@ Seislmager
@ temp

& OneDrive

= This PC
# 3D Objects
m Desktop

|5 Documents
& Downloads
D Music
= Pictures
B Videos

£ 05(0)

ol

'

<

[] MName
sxjs4099.5g2
sxjs4100.592
sxjtd114.5g2
sxjt4115.592
sxjt4116.5g2
sxjt4117.5g2
sxjt4118.5g2
sxjt4119.5g2
sxjt4120.592
sxjt4121.5g2
sxjt4122.5g2
sxjt4123.592

» Line-A > MAM

v | Search

Date modified

8/23/2017 2:33 PM
8/23/2017 2:34 PM
8/23/2017 3:04 PM
8/23/2017 3:05 PM
8/23/2017 3:06 PM
8/23/2017 3:08 PM
8/23/2017 3:09 PM
8/23/2017 3:11 PM
8/23/2017 3112 PM
8/23/2017 3:13 PM
8/23/2017 3:14 PM
8/23/2017 3:16 PM

AANA
\v' A \u.

Type

SG2 File
SG2 File
SG2 File
SG2 File
SG2 File
SG2 File
SG2 File
SG2 File
SG2 File
SG2 File
SG2 File
SG2 File

File name: |"sxjt4‘l 23.502" "syyn4011.5g2" "sxjnd012.5g2" "syn4013.5g2" "syjn V‘ Seg? file(*.sg2)

Cancel



Make a file list

Confirm number of data files.

Pickwin >

] &0 files have been opened.

OK

$

Check “Receiver position” if wave form files contain correct receiver positions.

Use information in file >

OK

| Source position

| Receiver position Cancel

Check to use source and receiver coordinates in file headers
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Make a file list

Select “Passive data” and set up 1%t receiver and
receiver interval if wave form data files do not
include correct receiver distance (“Apply receiver
configuration from file header” is unchecked).

File list

x|
Index Edit D Source (ft) lst receiver (ff) Receiver int. (ff) # of aux.
o o [ E ] _ G | |
|1 - [4012 |0 |10 [0 | w :
|2 - [4013 |0 |10 [0 | ﬂ I
3 [0 [0 [10 [0 | |
Setup -
|4 - [015 |0 |10 [0 | ]
Set # of aux. [
|5 016 |0 |10 [0 | :
|6 |— |401? |0 |1[} |0 | Delete :
[7 4018 [0 [10 [0 | Export |
| 8 |— |4019 | 0 | 10 | 0 | Import
E r [4020 |0 |10 0 |
Number of files
[ Apply source coordinates from file header (" Active data ’60—
[ Apply receiver coordinates from file header (& Passive data
File list X
Index Edt ID Source (fi) I e R oK
[50 - [em [ 1000 [10 [0 | fares
[s1 [ [4u5 | 1000 [10 [0 | Next
[s2 [ [4ue | 1000 [10 [0 | —
53 - [4u7 | 1000 [10 [0 |
Setup
[ 54 |48 | 1000 [10 [0 |
Set # of aux.
|55 - [49 | 1000 [10 [0 |
| 56 — |4120 | 1000 | 10 | 0 | Delete
[57 [ | 1000 |10 |0 | Export
|5s — |4122 | 1000 | 10 |0 | Import
|59 o [as | 1000 10 [0 |
Number of files

[ Apply source coordinates from file header

(" Active data

[ Apply receiver coordinates from file header (& Passive data

o



Raw waveform data |
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Set up geometr

Select “Group”, “Set up geometry”.
Group (File list) (G) Module Downhole seismic

Make file st .
aretiiets | Data acquisition geometry appears.
Make file list(select a folder)

- 00 Distance (ft 1230.0
Open file list | (")

Save file list(XML)
Save file list{text)
Save file list(tabular form)

Show file list(G) Ctrl+G
Set up geometry
. Set waveform data i

Surface wave analysis >

Option b

Click “OK” to continue.

File No.

« Pickwin o

: | . Input waveform data ?

60 —

5] 4 Cancel

PW |




Calculate CMP spatial auto-correlation (CMP-SPAC

Select “Group”, “Surface wave analysis”, “Make CMP SPAC gather files (2D passive data)”.

Group (File list) (G) Module Downhole seismic analysis (D)  Surface wave analysis (S5) Option (O) Help(H)
| Makere BLw[G orlF[m|e| @l |=le[={wls [ |5 [ =T 23]
1 Make file list(select a folder)
Open file list
Save file list({ML)
Save file list(text)
Save file list(tabular form)

hce (ft)

Show file list(G) Ctrl+G

Set up geometry

Set waveform data

Surface wave analysis 3 Make CMP CC gather files{(2D active data)
Make CMP SPAC gather files(2D passive data)
Phase velocity (2D : automatic)

Set bin size (CMP interval).

Spatial autocorrelation (MAM : SPAC)

Block dividing
Phase velocity calculation for CMP X
Click “OK” to continue. Bin size
ft 0K
Pickwin by First distance

Cancel

Last distance 1230 i

il

Use vaniable spacing (check
| if source spacing is not the
multiple of receiver spacing)

Make new file list ?

| Show option menu

V oK Cancel




CMP spatial auto-correlation (CMP-SPAC

Number of CMP-SPAC traces appears after calculation completed.

0.0 Spacing (ft)

1220.0

CMPCC Gather No.

PW 2 —




CMP spatial auto-correlation (CMP-SPAC)

Source=100.0ft Frequency (Hz)

Click || toshow CMP-SPAC files.

Use &|¥| to scroll waveform files.
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Taking a look phase velocity images
for several CMP-SPACs

Press “Ctrl+D” or select “Surface wave analysis”, Source=520.0ft Phase velocity (ft's)
“Phase velocity-frequency transformation.” 0 500 1000 1500 2000 2500

A phase velocity image appears.

Surface wave analysis (S) Option (O) Help(H)

Phase velocity-frequency transformation(D) Ctrl+D
Set up parameters.
Phase velocity-frequency transformation X
—Phase velocity OK
Start |0 fi/s T
Cancel -
[
® End 2400 /s il ®
Dmml Advanced menu ag:
i
—Frequency
Start 0 Hz
o]
" End 40 Hz Dmml




Calculate dispersion curves for all CMP-SPACs

Select “Surface wave analysis”, “Phase

velocity-frequency transformation and Set up parameters. Set up parameters.

picking (2D/3D)”

Surface wave analysis (S)  Option () Help(H) | Phase velocity-frequency transformation X Min. and Max. frequency X

Phase velocity-frequency transformation(D) Ctrl+D '
Pick phase velocity(1D) Phase velocity OK
Show phase velocity curve(10) ' oK Mmimum Frequency 2 Hz
Calculate Shot Cross-Caorrelation (SCC) gathers b Start . fi's

| Cancel Cancel
Spatial autocorrelation (MAM : SPAC) E> & End 5200 N p E>axﬂnmn Frequency |40 Hz S ——
1 < /s
Make CMP CC gather files(2D) _ Advanced menn Advanced menn

LT [v Use median filter

HU

Phase velocity-frequency transformation and picking (2D/3D)
Show phase velocity curves (2D/3D) i # of sample for median filter =| 3

Calculate Fourier spectrum

Show H/V spectrum <launches WaveEq= Frequency Setup min_ and max. ‘r‘«'a'\r’Elengﬂl

Advanced options b Start 0 [ Wavelength limitation
U . .
€ End 20 P Maximum wavelength | 4 times
Hz Down
Minimum wavelength | 4 times

3

ip min. and max_ phase velocity

Minimum phase velocity = 350

Pay attention to Maximum phase velochy
“Minimum phase velocity” S
P V4 Setup area for phase-velocity picking

[ Use current phase-velocity as minimum velocity for picking

\/VA Phase-velocity area | 100|

fi's



Show dispersion curves in WaveEg

n u

Select “Surface wave analysis”, “Show phase
velocity-frequency curves (2D/3D)”

WaveEq launches and dispersion curves appears.

WaveEq—
File (F) Edit(E) View (V) H/V curves (H) Dispersion curves (D) Velocity model (M) MASW/MAM (1D) (Il MASW/MAM (2D/3D) (T} Options(O)
| &5 | o [ o[ [t [ 5 ' Ve V5 ] o o [ e (3] 2 [/] s e o
Surface wave analysis (5) Option (O) Help(H)
Phase velocity-frequency transformation(D) Ctrl+D Frequency (Hz)
. . 2 4 6 8 10 12 14 16 18 20 22 24 26
Pick phase velocity(1D) 2500 :
5001t 2001t 100ft
Show phase velocity curve(1D) 2250 ] : ¥
- &)
Calculate Shot Cross-Carrelation (SCC) gathers ({ 9k
2000 Sl
; - 501t
Spatial autocorrelation (MAM : SPAC) 1750 ﬁﬁ _ W@‘
11 e all
. ¢ & HE
Make CMP CC gather files(2D) 1500 ; vl i
Phase velocity-frequency transformation and picking (20/30) £ }id
. S 1250 ki
Show phase velocity curves (2D/30) s i ' v ¥ : ¢ o
E’ 1000 s i P i mﬂ:f‘@){
o i j( _E y B
75 [ e e st ZRb N 201t
i N S T,
J i }55 > & oi%ﬁ ‘ :
s00 [ Al e = | oo ; :
NG s Q !lL Ow ; 10ft
250
5ft
0
Dispersion curves : cmp_000000.coh-cmp_122000.coh

PW WE 14



EC

Use °°[%[%f| to show singe, adjacent or
all dispersion curves.

Use |I; to select phase velocities.

Press “Delete” key to delete selected
phase velocities.

WE

Raw dispersion
curves

curves

Phase velocity (ft/s)

Edited dispersion
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Make an initial velocity model

S-wave velocity (ft/s)

Select “MASW/MAM (2D/3D)”, “Initial 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

e ey iti 0
model” to make an initial model. Initial model
appears. 5
MASW/MAM (2D/3D) (T) Options{(O) Help(H)
Show 2D velocity model <launches GeoPlot= 10
Show 3D velocity model <launches GeoPlot3D:= 15
Initial model
20
25
Set up parameters. -
Initial model for inversion X 35
)4 =)
P 40
Cancel L §
— 45
Advanced memu
! 50
Depth = 70) ft
#oflayer= |15 55 e oo e Rt NI SR SRS B
0 foii o L
SO S 5 e ’H -----
20 | | | | | | | i |
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Show a cross section by GeoPlot

Select “MASW/MAM (2D/3D)”, “Show 2D velocity
model <launches GeoPlot>" to show a 2D cross
section of S-wave velocity model.

MASW/MAM (20/3D) (T) Options{(O) Help(H)
Show 2D velocity model <launches GeoPlot=

| B

S

GP

R

WE

GeoPlot launches and a 2D cross section curves appears.

E Untitled - GeoPlot
File(F) Scale(S) View(V) Edit(E) Calculation(C) Drawing tools(D) Geological section(G) Options(O) Help(H)

0 o | O o = [ = 1 5[5 | A B |||

S-wave velocity cross-section
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