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Introduction

In this tutorial, we will demonstrate how a novice user can process data of near-surface seismic
reflection (CDP) survey using RadExPro software. We will pass through all standard stages of the basic
CDP data processing, from geometry input until stacking and time-to-depth conversion, the so-called
minimum processing graph. We assume that the user is already familiar with the theory of the CDP
method and the basic technology of the reflection seismic processing.

To repeat all the steps described in the tutorial independently, it is necessary to download the
seismic data example from our site:

www.radexpro.com/wp-content/uploads/tutorial Files/Reflection-example.zip

The archive contains the input data for work: a fragment of an onshore seismic profile recorded
in SEG-Y format (file Reflection-example.sgy) containing receiver and shot point numbers in the trace
headers.

Besides, you can download the project resulting from completion of all the steps described in this
tutorial — it is also available from our web-site.

In this tutorial, we did not discuss more complicated topics like refraction statics, horizon-based
velocity analysis, migration, etc. You can find information on these and other procedures of seismic
processing and analysis in the User Manual to the software.

As an example, we use a seismic reflection SH-waves profile. If your data in on P-waves, you
can use the same processing graph, just skip the ‘Subtraction of “left” and “right” shots’ part of this
tutorial.

Method of "right™ and "left" shots was used for excitation of SH-waves. When using this method,
excitations are induced in two directions, perpendicular to the profile line. As a seismic source, a
sledgehammer was used, which delivered blows at a metal pin embedded into the soil at an inclination
of ~45°.

The receiving array was a 90 m long seismic cable. Receivers with a horizontal sensitivity axes
ere use, the receiver spacing was 1 m. The source was a sledgehammer, which, starting from 12-m offset,
delivered, blows at every 4 meters.

The data were acquired along a straight line. For this reason, instead of X and Y coordinates we
will only use one X-coordinate to define source, receiver and CDP locations along the line.


http://www.radexpro.com/wp-content/uploads/tutorialFiles/Reflection-example.zip
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Data input, geometry assignment and binning
Creating project in RadExPro

Data processing in RadExPro software is executed within the framework of the processing
projects. A project is a database containing input seismic data, intermediate and final processing results
as well as all processing flows and their parameters, velocity tables, horizon picks and other auxiliary
information. Each project and all its files are stored in a separate folder on the hard disk. Before
proceeding, the data should be loaded into the project.

For the detailed step-by-step description of how to create a new project and load the data see "
Creating new project and loading data™ tutorial available from our web-site.

Create our project in the Project Manager dialog window and name it "Near-surface S-wave
reflection”.

Registered

Project name Date created Date modified

Create new...

Select from disk...

Remove from list
New database X

Title | Near-surface s-wave reﬂecti0n| |

Create subfolder

Save list. Load list...

Project directory:

| | OK Cancel

Choose "Near-surface S-wave reflection™ from the project list and click the OK button. The
project main window will open. Rename the first automatically generated processing flow - name it "010

Data input”. You may also want to rename areas and lines.


https://radexpro.com/wp-content/pdf/tutorials/HowToCreateProjectAndLoadData_rev161123.pdf
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RadExPro 20224 »>> Near-surface s-wave reflection - O x

Database Options Tools Windows Help

i Processing =) Database Navigator
Project tree X | Processing flow »> Areal / Line1 / 010 Data input X | All modules x
» 2 | (O [>] HH ~ % ~ Eﬁmﬁ » A

v I Areal > Data /0 *

v O Linel > Real-Time

£ 010 Data input > Static Corrections

> Geometry/Headers

> Interactive Tools

> Signal Processing

> Data Enhancement

> Deconvolution

> Velocity

> Stacking/Ensembles

> Migration

> Trace Editing

> VSP
> Qc
52 Flow status g x

MEB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+ MB1 - Paste modules
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Loading input data into the project

Let us start working in the first flow "010 Data input". Let us form the processing flow consisting
of SEG-Y Input and Trace Output modules.

This flow is used for loading the data into the project. It will read data from the file on disk and
save them into the project database as an object of the type . Since our data are in SEG-Y format,
let us use module SEG-Y Input for their reading. The module automatically determines SEG-Y files'
parameters. If any parameter is determined incorrectly, you can always correct it specifying the correct

value manually.

SEG-Y Input X
File(s) Sample format Sample ’1—
[ Take format from file

‘j CUHCRC MG R Number of |0
[+ IBM Floating Point Trace length | 1024
[ Take byte order from file I imEs

(& Big-endian byte order (SEG-Y standard) | [ weighting
factor

(" Little-endian byte order

Sorted by FFID:OFFSET

® Getall ("~ Selection |":"

(@ 3D Survey ( 2D Survey Profile ID 1

[ Remap header values

RECNO,41,,181/ SOURCE, 41,185/ ILINE_NO,41,,189/ XLINE_|

File... | Mask... | Delete | Load list... | Save list... |
[~ From batch list | Use numeric sort | Save EBCDIC headers to folder: | J
oK | Cancel | | |

Following the SEG-Y Input, let us add Trace Output module in the flow. This module will save
the loaded seismic traces into the database. Let us name the object, containing these data,

and allocate it on the second level of the database in the Line (as shown in the following figure).
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Select dataset... X

Object(s): | 01_raw_data |

Set filter text (you can use * and ? wildcards) |

» 2 [] show objects from sublevels E

v T Areal Name Location  Trace count
v = Linel
010 Data input

< >

Let us add Screen Display module following the Trace Output in order to check the correctness

of the data loading.
The resulting flow will look like this:

RadExPro 20224 > > > Near-surface s-wave reflection - O ped

Database Options Tools Windows Help

% Processing &) Database Navigator
Project tree X | Processing flow >> Areal / Line1 /010 Data input X | All modules x
» A | D 6] HE~ o~ o e » =
v 1T Areal SEG-Y Input <- Reflection-example.sgy Data I/0 *
v = Linel Trace Output -> 01_raw_data Real-Time
% 010 Data input Screen Display Static Corrections
Geometry/Headers

Interactive Tools
Signal Processing
Data Enhancement
Deconvolution
Velocity
Stacking/Ensembles
Migration
Trace Editing
VSP

Qc

52 Flow status g x

MB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

Click the Run button to execute the flow. As a result, the data will be read from the file on disk,
saved into the project database and a Screen Display window, displaying the input data, will open. The
Screen Display window is shown below (your window appearance will depend on the chosen parameters

in the Screen Display dialog).
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010 Data input < Line1 < Areal < Near-surface s-wave reflection

Zoom Common parameters.. View Tools Exit/Stop flow Exit

[12:02:01]

Help

800068 AE8EEE

FFID 943

(Sl E TS EE e :

1007
200
300
4007
500+
600
700
800+

900+

1000+

Tr252 Sam:434 Amp:8.92e+04 t434ms ‘
<

Here we used the following Screen Display parameters:

Display parameters

Fromt=|0.0 to |1023-[ [~ tScale |1u
Mumber of I 1000 | X Scale I 10

[~ Rotate
[~ Ensemble boundaries

[~ Enable backward frame scrolling

Ensembles to I 1
[ wvariable spacing field |

[~ Space to maximum ensemble widt:
|2—

Il—

IT traces

Ensembles'
[~ Muliple panels

[¥ Use excursion

Axis... | Show headers... |
Plot headers... | Header mark... |
Ficks/polygons settings... |

—WT/VaA display mode

X

 WT/VA
 WT
VA

& Mone

Marmalizing factor
" Mone

(® Entire screen
" Individual

Gain IF
Bias(3%) |u—

—

Shiow every
M-th trace

® Grey
" R/B

(" Custom Define... |

" Mone

—Variable density display mode

Mormalizing factor
(" None

(@ Entire screen
(" Individual

Gain IF
Bias(%) I 0

[~ Show palette

Data/velocity
(& Display data

= Palette range ————
¢ Display velocity Set velocity... | Ii
500.0

tir, vel

Az wel (m/s) I 1500.0

Save Template | Load Template | Ok I

Cancel

Setting axes (dialog button Axis...):
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Auis Parameters

Time

dt

Primary lines I]_gg_g
Secondary |1UU-U

Values Lines

T
-

Font size I 15
0Ok I

Cancel |

—Traces
@ Different @x  Values
FFID |
" Interval IlU.U F
" Multiple
(" Different
CHAN I (@ Interval |50_0 v
" Multiple
—Margins
Left axis Top axis
20 p
margin I_ mm margin IE mm
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Geometry assignment and CDP binning

Geometry assignment is one of the first stages of seismic data processing. This refers to filling in
the values of all required headers, which will be used in further processing.

The following fields need to be filled in the seismic trace headers for correct CDP binning and
further processing according to the reflection method:

e source coordinates — SOU_X header;

e receiver coordinates — REC X header;

e source number — SOURCE header;

e source-receiver distance — OFFSET header;

On the next step, the CDP binning is performed. For each trace, its source-receiver midpoint
coordinate is calculated. Then several adjacent midpoints are grouped into a Common Mid-Point bin.
Common Mid-Pint is also commonly referred to as Common Depth Point (CDP). We will use the CDP
terminology further on in this manual.

Each CDP bin has its number and a coordinate of the bin center. As a result of the CDP binning,
for each trace the following additional header field will be assigned:

e common depth point number — CDP header;

e coordinate of the center of the CDP bin — CDP_X header;

In a simple case of a straight-line profile with a regular acquisition geometry (this is the only case
we discuss here), assigning geometry and CDP binning can be performed at one single step, using the
Near-Surface Geometry Input module.

Moreover, when using CDP spacing equal to half a distance between receivers, coordinates of
the midpoints fallen in every CDP bin coincide with each other and with the bin center coordinate.
However, you need to understand that this will not always happen -- for example, you can increase the
bin size two-fold, and then, traces with two different midpoints will fall into it, and the bin center
coordinate will be between them. This can be done to increase CDP multiplicity by decreasing the spatial
resolution.

In case of observations along a crooked lines when real GPS coordinates are used, geometry
assignment and binning are two different steps. In this case, binning is executed as a separate procedure.
In RadEXPro there is a dedicated Crooked Line 2D Binning module for that. Working with this module
is beyond the scope of this tutorial but can be found in the User Manual.

Before using Near-Surface Geometry Input, let us check correctness of the seismic trace headers.
Let us open the dataset in the header table editor (Geometry Spreadsheet) -- go to the Database Navigator

tab of the main window, find the input dataset there and double click on its name. The Geometry
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Spreadsheet header editor will.
Load headers we are going to work with into the editor -- those that were supposed to be filled in
the field and those, we are going to fill in. Headers can be added from the header list on the right by

dragging or double-clicking:

01_raw_data - Geometry Spreadsheet - a X
Edit Tools
TRACENO FFID CHAN SOURCE OFFSET SOU_X REC.X coP CoPX & [ Assigned fields only
1 1 943 1 1 0.000000 not assigned not assigned not assigned not assigned AAXFILT s g
2 2 943 2 1 1.000000 not assigned not assigned not assigned not assigned AAXSLOP
3 3 943 3 1 2.000000 not assigned not assigned not assigned not assigned AOFFSET
BATCH_IND

4 4 943 4 1 3.000000 not assigned not assigned not assigned not assigned

BINOFF
5 5 943 5 1 4.000000 not assigned not assigned not assigned not assigned BLOCKSHIFT1
6 6 943 6 1 5.000000 not assigned not assigned not assigned not assigned BLOCKSHIFT2
7 7 943 7 1 6.000000 not assigned not assigned not assigned not assigned CCcP

CCP_X
8 8 943 8 1 7.000000 not assigned not assigned not assigned not assigned CCPiY
9 9 943 9 1 8.000000 not assigned not assigned not assigned not assigned CD';Y
10 10 943 10 1 9.000000 not assigned not assigned not assigned not assigned CENTRAL_ANGLE
1 11 943 11 1 10.000000 not assigned not assigned not assigned not assigned CHANNEL_SET
12 12 943 12 1 11.000000 not assigned not assigned not assigned not assigned comp

COR_FLAG

13 13 943 13 1 12.000000 not assigned not assigned not assigned not assigned DAY
14 14 943 14 1 13.000000 not assigned not assigned not assigned not assigned DELAY
1515 943 15 1 14.000000 not assigned not assigned not assigned not assigned DEPTH
16 16 943 16 1 15.000000 not assigned not assigned not assigned not assigned DMOOFF

DSIND
17 17 943 17 1 16.000000 not assigned not assigned not assigned not assigned dt
18 18 943 18 1 17.000000 not assigned not assigned not assigned not assigned EARLYG
19 19 943 19 1 18.000000 not assigned not assigned not assigned not assigned © END ENS hd

As the above table shows, the header fields corresponding to coordinates of the sources, receivers,
CDP coordinates and their numbers are not filled in (not assigned). Besides, field TRACENO, which is
supposed to contain trace sequential number, has been filled in out of sequence.

Let us create a new flow "020 Geometry Input & check", in which we will fill in the trace headers

according to the available shooting geometry.
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i.¢ Processing =) Database Navigator
Project tree X Processing flow >> Areal / Line1 / 020 Geometry Input... X  All modules x
A ] EH = o0 A
? L] IE‘ BH ~ %o - da ?
v & Areal Data /0
v = Linel Real-Time

010 Data input Static Corrections

G try/Head
020 Geometry Input & check eometry/Headers

Interactive Tools
Signal Processing
Data Enhancement

Deconvolution

Velocity

Stacking/Ensembles

Migration

Trace Editing

VSP
ac
55 Flow status F x

@ 010 pata input @ 010 Data input [
Near-surface s-wave reflection / Areal / Linel / 010 Data input — started 16 mapTa 2023 r. 12:20055 Log #
SEG-Y Input - Completed

Trace Output - Completed -

Screen Disnlav- Comnletad

MEB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

First, read the seismic dataset in this flow using Trace Input module. Choose the earlier created
dataset , @s shown in the figure, and load all the data in that order as they go in the dataset
indicating in field Selection "Get all". Click the OK - the module will be added into the flow.

Trace Input x
Data Sets Sort Fields

Number of Ensemble Fields

[ =]

Note: Ensembles will be defined
by this number of sort fields.

01_raw_data

Add dataset... | Delete |

Datasets masks

("~ Selection

Add mask... ‘ |
("~ Select from file |

[ Load headers only [ From batch list

(" Database object
[ Memory resort Buffer size (MB) 0 |

(® Getall

0K | Cancel |

In order to have Near-Surface Geometry Input module working correctly, it is necessary to feed

the data to the input in the order of their sequence along the profile since computation of coordinates is
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executed sequentially for each source point. At the same time TRACENO header should contain the
correct unique values of trace sequential numbers.
Add Header Enumerator module into the flow to populate the TRACENO with the sequential

trace numbers. The numbering will start from 1 with the increment of 1.

Header Enumerator >
Header | TRACENO v

Start value |1.l} ‘
Step 1.0 |
Enumeration mode |Gontinuous numbering ~

Continuous numbering mode |Sequentially V|
Changing header FFID

Cancel

Further, add Near-Surface Geometry Input module into the flow. This module can assign
geometry to the field data collected along a straight line using the most typical acquisition set-ups for
seismic reflection, refraction and surface wave analysis (MASW) methods.

The main dialog of the module is separated into two tabs —Reflection/MASW tab and Refraction
tab. Each array type has a corresponding interactive image which illustrates the current parameter of the
edited tab (position of receiver, source, etc.).

In our case, we are working with a typical reflection set up with the receiver array fixed along
the profile and the source points moving along the array. Therefore, let us select Reflection/MASW tab
and choose "Fixed mode". In this case it is necessary to set the initial parameters for the geometry

computation (all distances are set in meters):
e First source position — the first source point coordinate;
e Source step — shot interval;
e Number of channels — number of channels of the receiving array;
e First receiver position — the first channel coordinate;
e Receiver step — receiver group spacing;

e Bin size — bin size (as a rule, half the distance between receivers);
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e Number of shots at one point — number of shots at one profile point;

e Reassign FFID and CHAN headers — if the header fields corresponding to SP number (FFID)
and channel (CHAN), were not filled or were filled incorrectly, then this option makes it

possible to re-compute them based on the filled parameters of the array data.

The correct parameters corresponding to the shooting geometry are shown in the figure below:

Near-Surface Geometry Input et
Reflection/ MASW ] Refraction

[v Fixed [ variable

Parameters

First Source -12 m First Receiver Position |0 m
Source Step 4 m Receiver Step |1 m
Number Of 90 Bin 0.5 m

Number of shots at one 2

[+ Reassign FFID and CHAN trace headers

oK | Cancel |

Click the OK after completion of the parameter assignment.
Use Trace Output module to save the data with the assigned geometry. Let us name the dataset

with geometry ° > and locate it at the second level of the database in the Line level (as
shown in the next figure).
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Select dataset... X

Object(s): |02_ge0m_data |

Set filter text (you can use * and ? wildcards) |

» 2 [ show objects from sublevels g

v T Areal Name Location  Trace count
v & Linel 01_raw_data Linel < .. 5220

010 Data input
020 Geometry Input ...

< >

Let us put Screen Display module at the end of the flow to control the assigned geometry. As a

result, the obtained flow will look like this:

RadExPro 2022.4 » > > Near-surface s-wave reflection - ] ped

Database Options Tools Windows Help

_.¢ Processing £ Database Navigator
Project tree *  Processing flow >> Areal / Line1 / 020 Geometry Input... X All modules x
> A 1@ ] BB ~%o~ iz > A
v T Areal Trace Input <- 01_raw_data Data I/0
v O Linel Header Enumerator -> TRACENO Real-Time
010 Data input Near-Surface Geometry Input Static Corrections
Trace Output -> 02_geom_data Geometry/Headers
020 Geometry Input & check _p -9 - y/.
Screen Display Interactive Tools

Signal Processing

Data Enhancement

Deconvolution

Velocity

Stacking/Ensembles

Migration

Trace Editing

VSP
ac
52 Flow status F x

@ 010 pata input @ 010 Data input
Near-surface s-wave reflection / Areal / Linel / 010 Data input — started 16 mapta 2023 r. 12:20:55 Log
SEG-Y Input - Completed

Trace Qutput - Completed
Screen Disnlav- Comnleted

MB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+ MB2 x2 - Cut modules; Shift+MB1 - Paste modules

Click the Run button to start the flow. As a result, a dataset with the assigned geometry has been
obtained. Let us use "Approximate-Hyperbola (reflection)” tool to check correctness of the assigned
geometry in the Screen Display window. Let us adjust parameters of the theoretical normal moveout
curve (for more information about use of this tool see Screen Display description in the User Manual).
The figure shows that the theoretical hyperbola, which vertex coincides with the recording start, collapses

into two straight lines (the direct wave). In this way it is possible to see even small errors in the assigned



geometry, even a shift by one channel.
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[4d 020 Geometry Input & check < LineT < Areal < Near-surface s-wave reflection  [17:03:45) - m} X
I EFEEEENTEE :
FtIS:I; 504 msi7v=0.180 m/ms fi=0.0 - 30 a1
100+
| ' ' ‘ } 11,‘;'1"'(’) L
200+ el | "| 1 \ ‘ ) |
““'f"]a‘q' ll "‘;11 J} ' . | ln "l' !ﬁ& & ‘J ll "M‘ ‘1 l‘l 1 ‘)J ‘1 “ ” L '
{ I'i ! ’ m ‘“ M‘r |¢1"¢‘, M ql“‘ I '| m |£ h "\‘“':‘J" i“ @
SR LAV YR
3007 ‘ “J:l' 't l l' g ‘ I ‘ ” k&“ll ’41| " ”
A , | \ ' 1| l|
| ¢ *1
' ‘MM '1" ;'. | '4“
" H \ u {1k
400+ ’ f

Tr2479 Sam:0  Amp:1.17e+05 tOms

<

Besides, we can open the dataset with assigned geometry (

Spreadsheet and make sure that all headers are assigned correctly:

) in the Geometry
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02_geom_data - Geometry Spreadsheet - O X
Edit Tools
TRACENO FFID CHAN SOURCE OFFSET SOU_X REC_X coe CDP_X ~ g
oo v " ' EIRVERVRY S e vz vz coy
7 7 1 71 1 82.000000 -12.000000 70.000000 70 29.000000 g
72 72 1 72 1 83.000000 -12.000000 71.000000 m 29.500000
73 73 1 73 1 84.000000 -12.000000 72.000000 72 30.000000
74 T4 1 74 1 85.000000 -12.000000 73.000000 73 30.500000
75 75 1 75 1 86.000000 -12.000000 74.000000 T4 31.000000
76 76 1 76 1 87.000000 -12.000000 75.000000 75 31.500000
7777 1 7 1 88.000000 -12.000000 76.000000 76 32.000000
78 78 1 78 1 89.000000 -12.000000 77.000000 7 32.500000
79 79 1 79 1 90.000000 -12.000000 78.000000 78 33.000000
80 80 1 80 1 91.000000 -12.000000 79.000000 79 33.500000
81 81 1 81 1 92.000000 -12.000000 80.000000 80 34.000000
82 82 1 82 1 93.000000 -12.000000 81.000000 81 34500000
83 83 1 83 1 94.000000 -12.000000 82.000000 82 35.000000
84 84 1 84 1 95.000000 -12.000000 83.000000 83 35.500000
85 85 1 85 1 96.000000 -12.000000 84.000000 84 36.000000
86 86 1 86 1 97.000000 -12.000000 85.000000 85 36.500000
87 &7 1 87 1 98.000000 -12.000000 86.000000 86 37.000000
88 88 1 88 1 99.000000 -12.000000 87.000000 87 37.500000
89 89 1 89 1 100.000000 -12.000000 88.000000 88 38.000000
90 90 1 90 1 101.000000 -12.000000 89.000000 89 38.500000
v
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Subtraction of "left" and "right" shots

When using the method of counter shots, P and SH waves are registered. P wave is considered to
be noise here, which could be reduced by subtracting "left" and "right™ shots. S-waves on the collected
shot “left” and “right” gathers are opposite in phase which, upon following subtracting, increases
amplitudes of registered S-waves relative to P-wave amplitudes that are subtracted cophasally.

Let us create flow "030 Subtraction”, where we are going to subtract "left" and "right" shots.

RadExPro 2022.4 > >> Near-surface s-wave reflection - O X
Database Options Tools Windows Help
i.¢ Processing <. Database Navigator
Project tree X | Processing flow »> Areal / Line1 / 030 Subtraction X | All modules x
= ] HH -~ %o~ o | 06
v I Areal Data /0 *
v = Linel Real-Time
010 Data input Static Corrections
Geometry/Headers
020 Geometry Input & check y_
: Interactive Tools
030 Subtraction . .
Signal Processing

Data Enhancement
Deconvolution

Velocity
Stacking/Ensembles
Migration
Trace Editing
VSP
Qc
5 Flow status F x
. 020 Geometry Input _check . 020 Geometry Input _check . 020 Geometry Input_check £ |4
Near-surface s-wave reflection / Areal / Linel / 020 Geometry Input & check — started 16 mapra 2023r.
17:03:45 Log
Trace Input - Completed
Header Enumerator - Completed e

First, let us read the seismic dataset using Trace Input module. Indicate sorting as
SOURCE:CHAN:FFID. With this sorting, at each source point for each channel, traces will go

sequentially along the flow from two different shots: first "left" and then "right".
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Trace Input *
—Data Sets — Sort Fields
"j SOURCE ‘. Number of Ensemble Fields
CHAN [ l__,
i -
—l_ —l_ Note: Ensembles will be defined
' 'v by this number of sort fields.
Add dataset... Delete |
— Datasets masks Add... I Delete
(@ Selection
*:*:*
Add mask... | Delste | i
(" Select from file ~ Fil=.. | I

[~ Load headers only [ From batch list

(" Database object oo |
[~ Memory resort Buffer size (MB) I 4 I

™ Getall

0K | Cancel |

For subtraction of shots, add module Trace Math into the flow and choose trace-to-trace

subtraction mode.

Trace Math X
Mode
Trace/Trace operation |Subtract Traces |

Cancel

In order to save the processing results, let us write them out into a new dataset using Trace Output
module. Let us name the new object and locate it in the database at the level of Line

(as shown in the next figure).
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Select dataset.. X

Object(s): ‘D3_geom_data_d |

Set filter text (you can use * and ? wildcards) |

» & [] Show objects from sublevels D

v T Areal Name Location  Trace count
v = Linel * 02_geom_data Linel < .. 5220
010 Data input * 01_raw_data Linel < ... 5220

020 Geometry Input ...
030 Subtraction

< >

In order to assess the result, let us locate Screen Display module at the end of the flow. The

resulting flow will look like this:

RadExPro 2022.4 »» > Near-surface s-wave reflection - ] ped
Database Options Tools Windows Help
i.¢ Processing &) Database Navigator
Project tree X Processing flow >> Areal / Line1 / 030 Subtraction X | All modules x
i [®] BB~ %o~ n W » A
v I Areal Trace Input <- 02_geom_data Data I/0 *
v & Linel Trace Math Real-Time
010 Data input Trace Output -> 03 geom data s Static Corrections
Screen Displa Geometry/Headers
020 Geometry Input & check play Y/
; Interactive Tools
030 Subtraction . .
Signal Processing

Data Enhancement
Deconvolution
Velocity
Stacking/Ensembles

Migration
Trace Editing
VSP
Qc
55 Flow status g x
. 020 Geometry Input _check . 020 Geometry Input _check ' 020 Geometry Input _check (] |4
Near-surface s-wave reflection / Areal / Linel / 020 Geometry Input & check — started 16 mapta 2023 r.
17:03:45 Log
Trace Input - Completed
Header Enumerator - Completed A

ME1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

The figure shows the result of trace-to-trace subtraction procedure. Two upper seismograms
(before subtraction) have different phases. After subtraction we have only one seismogram, tiny P-waves

visible on the original gathers before the S-wave first arrival have disappeared.
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Control of assigned geometry with the use of linked crossplots

An additional geometry quality control tool is construction of the so-called summation plot.

Create a new flow "040 Geometry crossplots™:

RadExPro 2022.4 » > > Near-surface s-wave reflection - O x
Database Options Tools Windows Help
{% Processing &) Database Navigator
Project tree X | Processing flow >> Areal / Line1 / 040 Geometry crosspl.. X | All modules x
> A | E [&] | HE -~ %0 - Io W6 » =
v T Areal Data I/0 *
v O Linel Real-Time

010 Data input Static Corrections

G try/Head
020 Geometry Input & check eometry/Headers

‘ Interactive Tools
030 Subtraction . .

Signal Processing

040 Geometry crossplots Data Enhancement

Deconvolution

Velocity

Stacking/Ensembles

Migration

Trace Editing

VsP

Qc

%2 Flow status g x

MB1 - Move modules; Ctrl+ MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

Add CrossPlot* module into the flow. This module belongs to the group of the so-called stand-
alone modules and does not need any additional modules in the flow. Choose the dataset with assigned
geometry and specify the path where the objects required for the module work will be stored, as shown

in the picture:
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ET CrossPlot Parameters X

Get trace headers from dataset Get trace headers from ASCI

(@ |Areal)\linel\03_geom_data_s i |

Crossplot collection

J'\ |Area1'\Linel\Geometry El

First Reference Header

|TRACENO |
| =
Second Reference Header

|TRACENO |
-
oK Cancel

Start the flow by clicking the Run button.

Let us plot coordinates of source points, receivers and CDP’s along the profile on the X-axis of
the summation plot, and SP sequential number - on the Y-axis.

Let us start with creation of the first crossplot, at which we will depict the spatial position of
receivers for each SP. For that purpose create a new crossplot (New Crossplot) and indicate headers
REC_X and FFID as X and Y coordinates, respectively.

k.— CrossPlot Manager -> Areal\Line 3\03_S_data_geom X

REC_X vs. FFID Show all

Hide all

MNew Crossplot...

Delete Crossplot...

Edit Crossplot... ‘

Canvas

Save | Exit

As a result, the map of receiver positions depending on SP number will appear on the screen.
Note that, according to this map, the receiver positions were not changed with a change of SP number -
this fully corresponds to our shooting setup with which the receiver line did not change its position in

the course of the whole survey.
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REC X vs. FFID -= Areal\Line1\03_geom_data_s - O X

File Select View Zoom
Bl o] g Al 5 e

- (22 R E X R RS R R R R R RS R RS R R E R RS R RS S RS X RS R RS RS RS S R RE R ES RS RS R R R R R R R X RS RE X ]
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50 LA A RS X RS RS R R R R R R R R R R R R R R R RS R R R R A R R R R R R R R R R R R RS R R LR
(22 R E X R RS R R R R R RS R RS R R E R RS R RS S RS X RS R RS RS RS S R RE R ES RS RS R R R R R R R X RS RE X ]
LA A RS X RS RS R R R R R R R R R R R R R R R RS R R R R A R R R R R R R R R R R R RS R R LR
(22 R E X R RS R R R R R RS R RS R R E R RS R RS S RS X RS R RS RS RS S R RE R ES RS RS R R R R R R R X RS RE X ]

LA A RS X RS RS R R R R R R R R R R R R R R R RS R R R R A R R R R R R R R R R R R RS R R LR

40

(22 R E X R RS R R R R R RS R RS R R E R RS R RS S RS X RS R RS RS RS S R RE R ES RS RS R R R R R R R X RS RE X ]
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(5]
=]
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FFID

- L s
trrprrererrrreprerrrrrrrrprrrrrrrrrprerrrrrrreprrrrrrrerprrrrrrerrprrrrrrrrrp e rprrrrrrr et

0 10 20 30 40 50 60 70 80 REC X0
[oc) = (21.590,43.236) [ 4

Now, let us add SP coordinates on the same crossplot (the window menu item of crossplot View-
>Extra Headers). Indicate headers SOU_X and FFID as X and Y axes and click the Add - as a result, the
plot will be displayed in the list as shown in the figure:

Extra headers

First header (X Second header (Y Point radius
[sou_x | |FD RIE

"REC_X vs. FFID (main headers)
50U_X vs. FFID

0K | Cancel

As aresult, the scheme of SP’s changing along the profile will appear on the same crossplot. The
sources are regularly spaced and their movement corresponds to the planed mixed shooting spread.
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ﬁ REC X vs. FFID -> Areal\Line1\03_geom data s — O *

File Select View Zoom
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Similarly, add coordinates of CDP points (blue dots) on the crossplots:

ﬁ REC_X vs. FFID -> Area1\Line1\03_geom_data_s - O X

File Select View Zoom

| ] Al O8]

It is easy to see that the arrangement of CDP points also fully corresponds to the assigned
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geometry.
This crossplot also makes it possible to estimate CDP fold (number of blue points vertically) - it

is changing from 1 to 23 and corresponds to the design fold.
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Data analysis and preprocessing
Wave pattern analysis

To correctly process the input data it is necessary first to find out where the desired reflected

waves are. For that, let us create a separate flow "050 Wavefield analysis" where we will study the wave

pattern.
RadExPro 20224 === Near-surface s-wave reflection - O X
Database Options Tools Windows Help
<% Processing £ Database Navigator
Project tree X Processing flow >> Areal / Line1 / 050 Wavefield analysis X | All modules x
> A | O o] §B ~ T, - Towmn » A
v I Areal Data /O *
v = Linel Real-Time

010 Data input Static Corrections

020 Geometry Input & check i
‘ Interactive Tools

030 Subtraction . .
Signal Processing

Geometry/Headers

040 Geometry crossplots Data Enhancement
& 050 Wavefield analysis Deconvolution
Velocity
Stacking/Ensembles
Migration
Trace Editing
VSP
Qc
5 Flow status g x

@ 040 Geometry crossplots 3

Near-surface s-wave reflection / Areal / Linel / 040 Geometry crossplots — started 16 mapra 2023 1.
17:33:40 Log

~

CrossPlot™ - Completed

First, load the data using Trace Input module. Choose common shot point sorting (FFID:CHAN)

to identify all types of waves.
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Trace Input et
—Data Sets — Sort Fields

03_geom_data_s FFID
Add dataset... Delete |
Add... I

Number of Ensemble Fields——

F =]

Note: Ensembles will be defined
by this number of sort fields.

a »

— Datasets masks

Delete

(® Selection

=,

Add mask... | Delete | .
 Select from file File... ||

[~ Load headers only [ From batch list

(" Database object - | I
[ Memory resort Buffer size (MB) I L

 Getall

oK | Cancel |

Further, add Screen Display module into the flow to view the data and estimate the noise level.
For that, let us compute the amplitude spectrum of a shot gather.

@ 050 Wavefield analysis < Line1 < Areal < Near-surface s-wave reflection 17:45:13] - O X
Zoom Commaon parameters.. View Tools Exit/Stop flow Exit Help
& :
FFID 25 27 29 31 33
CHAN 1 21 41 61 81 11 31 51 71 1 21 41 61 81 11 31 51 71 1 21
o7 7 / 59 Spectrum - 1 - ] X
File View Scale Parameters
100} A(%)
100— A
- | \\
- |1
||
200+ L |‘
=
N
=
||
300¢ =
=
- ||
- \
4007 < '
Ujoll\\IIIIHIIIHHIé(\][\)HH\Hé(\j[;l\\\\ll:ﬂ\)(\)llll\\ll f(HZ)
500+ f=3539Hz A= 04% Aabs(f) = 228526.182
Tr1307 Sam:0 Amp:6.45e+05 tOms | VAl
< >

To emphasize to useful signal, let us filter out noise out using Bandpass Filter module. Choose
parameters according to the amplitude spectrum display.
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Bandpass Filtering X
Filter type ‘Ormsby bandpass filter - ‘

v Filter parameters
Low-cut ramp: 0%, [Hz] ‘4.1} ‘
Low-cut ramp: 100%, [Hz] ‘8.1} ‘
High-cut ramp: 100%, [Hz] |75.0 \
High-cut ramp: 0%, [Hz]  [150.0 |
Tapering, [%] a ‘11} ‘
Number of threads a ‘1 ‘

The flow will look like this:

RadExPro 20224 > »> Near-surface s-wave reflection - O x

Database Options Tools Windows Help

%% Processing £ Database Navigator
Project tree X | Processing flow == Areal / Line1 / 050 Wavefield analysis % = All modules x
> A D ] 8 - %o~ 22/ » »
v T Areat Trace Input <- 03_geom_data_s Data IO *
v = Linel Bandpass Filtering Real-Time
010 Data input Screen Display Static Corrections

G try/Head
020 Geometry Input & check eometry/Headers

030 Subtraction
&% 040 Geometry crossplots

Interactive Tools
Signal Processing
Data Enhancement
€% 050 Wavefield analysis Deconvolution
Velocity
Stacking/Ensembles
Migration
Trace Editing
VSP

Qc ,

5 Flow status g x

MB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

Looking at the shot gathers, we can discriminate the following types of waves: direct (green line),
reflected (orange line), multiple (blue line), refracted (red line), reflected (distal part of hyperbole) (violet

line). The surface wave area (the ground roll) is located below the reflected waves. For further processing
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it is necessary to suppress direct, refracted and surface waves. This can be done with the use of muting.

(@) 050 Wavefield analysis < Line1 < Areal < Near-surface S-wave reflection  [17:43:13] - o X
Zoom Common parameters... View Tools Exit/Stop flow Exit Help
= = = = = TN ~
800 cEcEe NN OB WD
FFID 49 51 53 55
CHAN
01

100

200

3001

400

5007

7007

i‘TrZJ‘O Sam:144  Amp:-193e+06 t144ms v
< >
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Muting
In order to be able to execute velocity analysis, apply NMO-corrections and stack the data, it is
necessary first to suppress noise waves on the seismograms. The easiest procedure that can be used for

that purpose is muting.
Let us create a flow where we will mute out those parts of the seismic gathers where noise waves

dominate over the useful reflected waves. Let us name the flow "060 Muting surface waves".

RadExPro 2022.4 > >> Near-surface s-wave reflection - O X

Database Options Tools Windows Help

i.¢ Processing <. Database Navigator
Project tree X | Processing flow »> Areal / Line1 / 060 Muting surface w... X | All modules x
1 =gz} = [m ]
= [>] HE~ %o~ o | 06
v I Areal Data /0 *
v = Linel Real-Time

010 Data input Static Corrections

G try/Head
020 Geometry Input & check come ry{ eaders
; Interactive Tools

030 Subtraction . .
Signal Processing
040 Geometry crossplots Data Enhancement
050 Wavefield analysis Deconvolution
060 Muting surface waves Velocity
Stacking/Ensembles
Migration
Trace Editing
VSP

Qc .,

5 Flow status F x

MB1 - Move modules; Ctrl+ MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+ MB2 x2 - Cut modules; Shift+MB1 - Paste modules

At the first stage load the data using Trace Input module with OFFSET:CDP sorting. As a result,

we will get a common offset gather, on which it is convenient to pick horizons for muting.



www.radexpro.com

Trace Input x
—Data Sets — Sort Fields
03_geom_data_s t OFFSET ' Number of Ensemble Fields——
—l_ —l_ Note: Ensembles will be defined
' ' by this number of sort fields.
Add dataset... Delete |
— Datasets masks Add.. | Delete
@ Selection
*:*
Add mask... | Delete | :

(" Select fromfile  Fil=.. | I

[~ Load headers only [~ From batch list

(" Database object Choose...l I
[ Memory resort Buffer size (MB) I 4

 Getall

oK | Cancel |

The flow will look like this (let us use the same parameters of Bandpass Filtering as at the

previous processing step):

RadExPro 2022.4 »»» Near-surface s-wave reflection - ] X

Database Options Tools Windows Help

% Processing £ Database Navigator
Project tree X Processing flow >> Areal / Line1 / 060 Muting surface w... X  All modules X
» A | [>]  HE - %5 ~ Io W6 » A
v I Areal Trace Input <- 03_geom_data_s Data I/0
v = Linel Bandpass Filtering Real-Time
£ 010 Data input Screen Display Static Corrections
Geometry/Headers

£ 020 Geometry Input & check

030 Subtraction . .
Signal Processing

040 Geometry crossplots Data Enhancement

Interactive Tools

050 Wavefield analysis Deconvolution
& 060 Muting surface waves Velocity
Stacking/Ensembles
Migration
Trace Editing
Vsp

Qc

2 Flow status g X

Click the Run button, and the common offset seismogram will be displayed in the Screen Display

window. Let us create a new pick that we will use for muting. Select Tools/Pick/New Pick entry of the
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main menu and set a new pick’s name.
Q 060 Muting surface waves < Line1 < Areal < Near-surface S-wave reflection  [18:18:22] == a X
Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
eoc@a@a@t o P0G Ee
Pick > Edit picks M
QC polygons > IS L
OFFSET -100-74 -62 -  weis. Delete pick pe | 14 18 23 28 34 40 46 54 63 74 95
CDP 112106 78  Swiccorecton [ b ™ |18 118 91 112 38 44 114 58 51 78 83
———————— Apply procedure > Load pick w/i
Amplitude editing > Collect picks
Trace Header Math... Save pick
Syncronize > Save pick as... AS
1007 Navigate £ Load from header...
Reflect header changes in... Save to header(dataset)...
Reflect ident. fields... Save to header(flow)...
200+ Text hint... Export pick.
Save image parameters... Import pick..
Save image (Ctrl +1) Pick headers...
300+ [ Picking parameters... A
Project
Smooth
400+ Undo
Redo
5007
6007
7007
800~
Tr737 Sam0 Amp:3.98e+04 tOms \ v
Choose picking mode "Draw" in the section of picking parameters.
@8 060 Muting surface waves < Line1 < Areal < Near-surface S-wave reflection  [18:18:22] = ] X
Zoom Common parameters.. View Tools Exit/Stop flow Exit Help

860 306 A6E8686

EEEBOe W ’

OFFSET -100-74 -62 -53 -46 -39 -33 -28 -22 -18 -13 -9 -4 0 5 9 14 18 23 28 34 40 46 54 63 74 95
CcDP 112 106 78 71 126 85 91 168 38 178 111 187 80 156 49 125 18 118 91 112 38 44 114 58 51 78 83
of T -
100+
2007
LA AR
3001 WA AN Wil
4007
Picking parameters
5007 W i (I‘w:.nanual C Hunt r;-’ﬂfﬂmw
 Auto-Fil @ Draw |z
600 " Linear Fill Eraser
~ oraw sl phase IMllpick_top
7001 ,
Gt o Drawing parameters
8007 Guide windaw [~ Marksonly  Linestle | Label picks j 'J
-
1000~

1356 Sam:200 Amp:3.95e+06 t:200ms ‘

4V

To mute the ground roll out, it is necessary to draw 2 boundaries, above and below the ground
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roll region (red and blue picks in the figure). In addition, we need one more boundary to remove the

direct and refracted waves (orange pick in the figure).

@8 060 Muting surface waves < Line1 < Areal < Near-surface S-wave reflection  [18:18:22 - [m} X

Zoom Common parameters.. View Tools Exit/Stop flow Exit Help

OFFSET -100-74 -62 -53 -46 -39 -33 -28 -22 -18 -13 -9 -4 0 5 9 14 18 23 28 34 40 46 54 63 74 95

CDP 112106 78 71 126 85 91 168 38 178 111 187 80 156 49 125 18 118 91 112 38 44 114 58 51 78 83
0" ‘ P .

1007

2007

3007

4007

500+

6007

700+

800

900+

1000~

Tr1360 Sam:482 Amp:8.2e+04 t482ms [ 4V

Before execution of muting, let us apply the automatic gain control -- this will help us to

discriminate the useful reflected waves when running the velocity analysis.

Amplitude Correction
[ Time raise to power 2.0
] Exponential correction, [dB/ms] 0.0
> Normalization
Maximum application time 0 0.0

B Automatic gain control

Operator length, [ms] |250.0

Type of AGC scalar | MEAN v |

Basis for scalar application |CENTERED v |

i

[ save AGC coefficients to dataset

> [ Trace equalization

CEEONOEEBO 0 X

> [ Time variant scaling

E | OK H Cancel |

Now, let us add a module into the flow that will actually do the muting—the Trace Editing module.

First, remove the ground roll using Surgical muting mode. This mode pads an interval of each trace
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between the two picks with zeroes.

www.radexpro.com

Trace Editing X
Trace Editing parameters | Haorizon | Second harizon
— Muting
(" Top muting (& Surgical muting
(" Bottom muting
(" Muting in window I‘ID ms
Taperwindow length I{] ms
— Editing
(" Zero padding
" Inverse
("~ Trace killing
Save template | Load template | OK I Cancel
First, choose the upper pick on the Horizon tab.
Trace Editing K
Trace Editing parameters Horizon | Second horizan |
(@ Pick in database Select .. | pick_top
(" Trace header I Browse |
(" Specify |CDP
0-50:500,70:300
Save template | Load template | 0K | Cancel

Then, choose the lower pick on the Second Horizon tab.
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Trace Editing b

Trace Editing parametersl Horizon Second horizon |

(@ Pickin database Select.. | pick_bot
(" Trace header I Browse |

(" Specify |CDP
0-50:500,70:300

Save template | Load template 0K | Cancel

Add one more copy of the Trace Editing into the flow for muting of the refracted wave.

Trace Editing X

Trace Editing parameters | Horizon | Second horizon

—Muting
@ Top muting " Surgical muting
(~ Bottom muting

¢ Muting in window |1D ms
Taperwindow length I{} ms

— Editing
" Zero padding
" Inverse
("~ Trace killing

Save template | Load template | 0K | Cancel

Choose the corresponding pick.
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Trace Editing g

Trace Editing parameters Horizon | Second horizon |

(@ Pick in database Select .. pick_top_top

(" Trace header I Browse |

" Specify |CDP
0-50:500.70:300

Savetemplate | Loadtemplate | 0K | Cancel

Add Trace Output module into the flow to save the data on the disk. Save the new dataset with

the name "

Select dataset... X

Object(s): |U4_s_data_g eom_preprod |

E|Set filter text (you can use * and ? wildcards) "

» 2 ‘ [] show objects from sublevels

v 15 Areal Name Location Tace coun Sort
v = Linel = 02_geom_data Linel < .. 5220 FFID :
010 Data input = 03_geom_data_s Linel < ... 2610 SOURC
020 Geometry Input ... || = 01_raw_data Linel < ... 5220 FFID :
030 Subtraction

040 Geometry cross...

050 Wavefield analysis

060 Muting surface ...
< >

The flow will look like this:
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RadExPro 2022.4 >>> Near-surface S-wave reflection - O x

Database Options Tools Windows Help

% Processing ) Database Navigator
Project tree * | Processing flow == Areal / LineT / 060 Muting surface w... ¥  All modules x
» A | (IO o]  HH ~ T - EEE[UE » A
v Areal Trace Input <- 03_geom _data_s > Data I/0
v = Linel Bandpass Filtering > Real-Time
& 010 Data input Amplitude Correction > Static Corrections
£} 020 Geometry Input & check Trace Ed!t!ng <- p!ckftop > Geometry{Headers
; Trace Editing <- pick_top_top > Interactive Tools
© 030 Subtraction Trace Output -> 04_s_data_geom_preproc > Signal Processing
&2 040 Geometry crossplots Screen Display > Data Enhancement
% 050 Wavefield analysis > Deconvolution
% 060 Muting surface waves > Velocity
> Stacking/Ensembles
> Migration
> Trace Editing
> VSP
> Qc
i Flow status g x

MB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

Click the Run button to start the flow. As a result, we will have a seismogram where the

amplitudes of regions corresponding to the refracted/direct waves and the ground roll are set to zero.

060 Muting surface waves < Line1 < Areal < Near-surface S-wave reflection  [12:06:07]

Zoom Common parameters.. View Tools Exit/Stop flow Exit Help

0P REENBE s WD :

OFFSET -100-74 -62 -53 -46 -39 -33 -28 -22 -18 -13 -9 -4 0 5 9 14 18 23 28 34 40 46 54 63 74 95

CcbP 112 78 126 91 38 111 80 49 18 91 38 114 51 83
0_.

1007

2007

3007

400+

At

N o NWV‘

5007

6007

7001

800

900+

1000+

}TrA77 Sam:215 Amp:-1.11  t215ms [ 7
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Velocity analysis

Before stacking the data to a time section, we would need to apply normal moveout (NMO)
correction that is velocity dependent. Therefore, at the next stage, it is necessary to run the vertical

velocity analysis. Let us create a new flow 070 Velocity analysis™.

RadExPro 2022.4 »>> Near-surface S-wave reflection - O x

Database Options Tools Windows Help

i.¢ Processing &) Database Navigator
Project tree X Processing flow == Areal / Line1 / 070 Velocity analysis % All modules x
1 BEEH =0 r
[ £ |E| HH ¥ to ¥ o 06
v T Areal Data I/0
~ = Linel Real-Time

010 Data input Static Corrections

020 Geometry Input & check
030 Subtraction

Geometry/Headers
Interactive Tools
Signal Processing

040 Geometry crossplots Data Enhancement
050 Wavefield analysis Deconvolution
060 Muting surface waves Velocity
070 Velocity analysis Stacking/Ensembles
Migration
Trace Editing
VSP
Qc ,
52 Flow status g X
. 060 Muting surface waves [l
Near-surface S-wave reflection / Areal [ Linel / 060 Muting surface waves — started 17 mapTa 2023 1. ~
12:06:07 Log
Trace Input - Completed

Bandpass Filterina - Completed
MEB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

To increase signal-to-noise ratio and for more confident correlation of the reflected waves, let us
prepare supergathers — an integration of several adjacent CDP seismograms into one bigger gather. To
do this, add Super Gather module into the flow. Set the following parameters - CDP starting point = 0,
spacing of CDP points = 50, number of CDP points in supergather = 15.



www.radexpro.com

*
Super gather
(@ 2D Gather CDP Start |07 CDPEnd |20
CDP Step |15 CDP Range IBD
" 3D Gather #ling Start Ini »line End Iui
#line Step I|J *line Range I':I
™ Bin offsets Offset Start |07 Offset End Iﬂi
Offset Step I|J Offset Range I':I
Dataset .. ||{}4_s_data_geom_preproc
Save template | Load template OK Cancel

Let us view the data obtained after executing the Super Gather module with the Screen Display.

The flow will look like this:

RadExPro 2022.4 »>> Near-surface S-wave reflection - O X

Database Options Tools Windows Help

4% Processing £ Database Navigator

Project tree X | Processing flow == Areal / Line1 / 070 Velocity analysis X | All modules x

» A& (O (o] | €8 - %o ~ B mw » 2

~ T Areal Super Gather Data I/0
v = Linel Screen Display Real-Time

€% 010 Data input Static Corrections

020 Geometry Input & check
030 Subtraction

Geometry/Headers
Interactive Tools
Signal Processing

040 Geometry crossplots Data Enhancement
050 Wavefield analysis Deconvolution
060 Muting surface waves Velocity
& 070 Velocity analysis Stacking/Ensembles
Migration
Trace Editing
VSP
Qc
5 Flow status F x
. 060 Muting surface waves £
Near-surface S-wave reflection / Areal / Linel / 060 Muting surface waves — started 17 mapTta 2023 1. ~
12:06:07 Log
Trace Input - Completed

Bandpass Filterina - Completed
MB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules
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As a result, the supergathers with the specified parameters were obtained:

@d 070 Velocity analysis < Line1 < Areal < Near-surface S-wave reflection ~ [12:12:16] == a X

Zoom Common parameters.. View Tools Exit/Stop flow Exit Help

0P REELBE Bs WD :
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= >

We will make velocity analysis using the Interactive VVelocity Analysis module. First, let us create

a database object in the Output tab of the module parameters dialog for saving the resulting velocity table

(velocity pick).
Interactive Velocity Analysis >

PS/PPvelociies |  SemblanceDisplay |  GatherDisplay |  STCKDisplay |  CVSDisplay
Super gather | Input velocity Output velocity | Guide velocity | Semblance

— Velocity source

(" Single velocity function

" Usefile:

I Browse... |

(@ Database - picks IAlea1\Line1\veI Browse... |

(C Welocity dataset I Browse... |

C VSPfie | Browse... |

—Velocity domain——— Velocity type

@® Time " Depth ’7 @® RMS (" Interval

Save template | Load template | oK I Cancel |

Also, let us choose the just created (though empty, so far) velocity pick in the Input velocity tab.
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Choose velocity picks... X

Object(s): |ve| |

» A ‘ |:| Show objects from sublevels

E|Set filter text (you can use * and ? wildcards) ||

v 1 Areal ~ || Name Location  Dimension CDP paints

v [= Linel
2% 010 Data input
£ 020 Geometry Inp...
438 030 Subtraction
3% 040 Geometry cro...
3k 050 Wavefield ana...
€% 060 Muting surfac...

% NTO \nlacihe anah: Y
[ ok | cancel
Interactive Velocity Analysis X

PS/PPvelociies |  SemblanceDisplay |  GatherDisplay |  STCKDisplay |  CVSDisplay

Super gather Input velocity | Output velocity | Guide velocity | Semblance
—Velocity source
(" Single velocity function
 Usefile:
| Browse... |
i Database - picks IAleal\Line1\veI Browse... |
(" Velocity dataset I Browse... |
C VEPfile | Browse.. |
—Velocity domain——— Velocity type
@ Time " Depth ’7 @ RMS (" Interval

Save template | Load template | oK I Cancel |

We will set the velocities semblance computation parameters in the Semblance tab.
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Interactive Velocity Analysis >
PS/PPvelociies |  SemblanceDisplay |  GatherDisplay |  STCKDisplay |  CVSDisplay |
Super gather l Input velocity l Output velocity l Guide velocity Semblance

[ Use precomputed data

L]

Semblance parameters

Startvelocity |50 End velocity |1000
Velocity step |2 Time step [>

CVS Parameters

Numberofcvs |10

Savetemplate | Loadtemplate | oK | Cancel

The obtained flow will look like this:

RadExPro 20224 > > > Near-surface S-wave reflection - O X

Database Options Tools Windows Help

{.% Processing £ Database Navigator
Project tree X | Processing flow => Areal /Linel / 070 Velocity analysis X All modules x
SN Bl B~ - B W > 2
v I Areat Super Gather Data 1/0 *
v = Linel ***Screen Display Real-Time
010 Data input Interactive Velocity Analysis Static Corrections
Geometry/Headers

020 Geometry Input & check
030 Subtraction

Interactive Tools

Signal Processing
040 Geometry crossplots Data Enhancement

050 Wavefield analysis Deconvolution
060 Muting surface waves Velocity

070 Velocity analysis Stacking/Ensembles
Migration

Trace Editing
VsP
Qc

5o Flow status g8 %

MEB1 - Move modules; Ctrl+ MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules
When we run the flow with the Interactive VVelocity Analysis module, a window, similar to the

one shown in the picture below, will open. The window is divided into 5 parts (left to right):

e Vertical scale of the two-way travel time (ms);
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e Velocity - the semblance panel;

e Offset - the supergather panel;

e A fragment of the resulting stack — a panel with the staked traces obtained with the use of the
current velocity function picked at the semblance;

e CVS —a panel with constant velocity stacks.

Let us pick a velocity function on the semblance tab. Left-click (MB1) in the right position of the
velocity spectrum to add a point. It is possible to move the added point through capturing and holding it
by the right mouse button (MBZ2). The point, nearest to the cursor position, will shift.

To delete a point, double right-click on it while holding Ctrl key (Ctrl+MB2 DbIClick).

The first supergather may have insufficient fold, therefore we can start picking from the second
or third one (where the semblance maximums have sharp boundaries).

We are picking maximums starting from the first one by time (from the top). While picking, pay
attention to the maximums of the semblance, to the match of the theoretical reflection hyperbole at a
given velocity to the observed reflected waves on the supergather, and, at the same time, to the fragment

of the resulting stack.

£ H ainl=} ) 2 i -, v - arems =]

il

i

V=331 T= 47 [SCOP=195, IINE= 195 XLNE=0D

To check how correctly we have picked the maximums, click the Apply NMO button on the
toolbar. This will apply NMO-correction to the supergather, so that you can check how good the reflected
hyperboles are flattened with the current velocity pick.
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SCOP =90, ILINE=90, XLINE=0

H

|

i Il

V=316 T= 431 [SCOP= 195, ILNE= 195 XUNE=0

When picking velocities, it is important to observe several rules: in most cases, velocities should
increase with the depth. Decrease of velocities is normally related to multiples. Sometime two lines of
maximums can be observed — a higher (from primary reflections) and a lower (from multiple reflections).
It is not worth picking the maximums related to multiple waves. Picking velocities for adjacent spectrums
should not differ significantly (to check for that, choose Velocity Field/Show Previous menu item — it
will display the previous pick together with the current one).

You can navigate through the supergathers using the arrow buttons at the left of the toolbar or
the drop-down list at the right of it. When you are ready with the velocity picking, click the Save button

to save the results of the work.
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Processing, getting a seismic section
After the velocity analysis, we can move to stacking to make a seismic section. Let us create a

new flow "080 Stacking" for that purpose.

RadExPro 20224 > > > Near-surface S-wave reflection - O s

Database Options Tools Windows Help

1% Processing ) Database Navigator
Project tree % Processing flow == Areal / Line1 / 080 Stacking X | All modules x
> A |0 [>] EE~ %o~ Iz W6 » a
v 1 Areal Data I/0 *
v = Linel Real-Time

010 Data input Static Corrections

020 Geometry Input & check
030 Subtraction

Geometry/Headers
Interactive Tools
Signal Processing

040 Geometry crossplots Data Enhancement
050 Wavefield analysis Deconvolution
060 Muting surface waves Velocity
070 Velocity analysis Stacking/Ensembles

% 080 Stacking Migration

Trace Editing
VSP
Qc

52 Flow status g X

Use Trace Input to load the seismic dataset into the flow. We would need CDP gathers, so use
CDP:OFFSET sorting keys.
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Trace Input x
—Data Sets — Sort Fields

04_s_data_geom_preproc CDP
Add dataset... Delete |
Add... I

Number of Ensemble Fields——

F =l

Note: Ensembles will be defined
by this number of sort fields.

a »

— Datasets masks

Delete

@ Selection

=,

Add mask... | Delete | .
" Select from file File... ||

[~ Load headers only [~ From batch list

(" Database object Choose...l I
[ Memory resort Buffer size (MB) I 4

 Getall

oK | Cancel |

Apply NMO-correction using the NMO/NMI module:

NMO/NMI X

NMO |Ve|ocity|

@ NMO Mute percent |3ﬂ'

 NMI
(" PartialNMO | Modify velocity 100 %

Header with desired
non-zero offset IN—OFF LI

[~ Use coordinate interpolation

[~ Recalculate offsets. source and receiver positions

=]

¢ From coordinates

Azimuth header
(® From azimuth ’7

Number of threads: Iﬂ'

Save template | Load template | QK I Cancel

Choose the velocity pick obtained as a result of the velocity analysis.
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MIRACY AR A
M C'_.-' NM

NMO  Velocity

—Velocity source

(" Single velocity function

500-1000:2.5, 2000:2.7, 3000:29

@ Time (" Depth

(

@® RMS (" Interval

" Usefile:

I Browse... |
(@ Database - picks IAlea1\Line1\veI Browse... |
(~ Velocity dataset I Browse... |
 VSPfile I Brawse... |
—Velocity domain Velocity type

Save template | Load template |

OK

| Cancel

Add Ensemble Stack module to stack traces of each CDP gather into a one trace.

Ensemble Stack

Stack mode

‘Mean V‘

Treat zero as the result of muting |Yes (1) v

Number of threads

@

(9]

| OK || Cancel |

As a result, we have a basic flow for CDP stacking:
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RadExPro 20224 »=> Near-surface S-wave reflection - O X

Database Options Tools Windows Help

et Processing ) Database Navigator
Project tree X Processing flow == Areal / Line1 / 080 Stacking X All modules x
» A | (O ] | BB ~ Tg -~ EELUE » A

v T Areal Trace Input <- 04_s data_geom_preproc > Data I/O ©

v = Linel NMO/NMI > Real-Time

£ 010 Data input Ensemble Stack > Static Corrections

S Displ > G try/Head
£ 020 Geometry Input & check creen Lisplay eome ry{ caders
; > Interactive Tools
% 030 Subtraction . .

> Signal Processing

040 Geometry crossplots 3 Data Enhancement

% 050 Wavefield analysis 5 Deconvolution

i 060 Muting surface waves > Velocity

¥ 070 Velocity analysis ’ Stacking/Ensembles

{5 080 Stacking ’ Migration

> Trace Editing

> VsSP
> Qac
5= Flow status 5 X

MB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

This is our initial stack — the time section:

! [Ad 080 Stacking < Line1 < Areal < Near-surface S-wave reflection  [12:49:08] &= [m] X
! Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
S0 eeecaacre@ e 0 e W
§CDP B 0 50 100 150 200
1007
200+ :
-~ -y - *?Mid&, ~ — ....._- —~—— \“M
’-,-- e {".M _. " '~~ - ‘\“ 0 ,,.._..o
». ’/ - \\(’ - \- v ~ -
a00; R /w\‘cw
. 'JMW’ - . S— *_,_ >,_. .
500  Plmals c—.// m.. N
600
7007
800t
900+
1000t
}Tr.113 Sam:252 Amp:-0.0699 t:252ms ‘ 4™

The above figure shows that there remained the noise waves with an inclination of about 45
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degree on the time section as well as a random noise.
Add F-X Predictive Filtering module into the flow to suppress random noise and to increase the

reflection coherence. In the flow, we will run this procedure twice, both times we will use the same

parameters.

F-X Predictive Filtering X

Settings

Filter length: traces

&

White noise level:

™

=
@

Horizontal window: traces
Time window:

Time windows overlay:

=
@

pu
1]

Start frequency:

I
=]

End frequency:

[] pivide by ensembles
Mute hard zeroes

-

Number of threads: + | | Set maximum

=

Notes

Zero in Time window box, or Start and End frequency boxes
means using the full range of values

-

Now the flow looks like this:

RadExPro 20224 == Near-surface S-wave reflection

Database Options Tools Windows Help

i Processing £ Database Navigator
Project tree X Processing flow == Areal / Line1 / 080 Stacking x
> A | (@ b] HH - %o - fo LG
v I Areal Trace Input <- 04 s data_geom preproc
v = LineT NMO/NMI

010 Data input Ensemble Stack

020 Geometry Input & check
030 Subtraction

040 Geometry crossplots
050 Wavefield analysis

060 Muting surface waves
070 Velocity analysis

080 Stacking

F-X Predictive Filtering
F-X Predictive Filtering
Screen Display

5= Flow status

- O X
All modules x
s A
Data I/0
Real-Time

Static Corrections
Geometry/Headers
Interactive Tools
Signal Processing
Data Enhancement
Deconvolution
Velocity
Stacking/Ensembles
Migration
Trace Editing
VSP

Qc

g X

MB1 - Move modules; Ctrl+MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

After running this flow, we will obtain the following time section:
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m 080 Stacking < Line1 < Area1l < Near-surface S-wave reflection  [12:55:55] &= [m] X
Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
00 A @R B PG e W :
CDP B 0 50 100 150 200

1007

T TR N ——— - -
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500+ N /I ‘M_m‘ . S —
600 E .
-
- -

7007

800t
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}Tr,93 Sam:227 Amp:0.0189 t227ms ‘ 4™

Now, let us suppress the inclined noise signals using F-K filtering. Let us analyze a 2D amplitude

spectrum in the Screen Display module. Click the B icon on the toolbar and select the area for analysis
holding the left mouse button. We would select the whole stack as shown below:

080 Stacking < Linel < Areal < Near-surface S-wave reflection  [12:55:55] - m] X
Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
— = — — — 55
00 A eEarEe B e e e W
CcbpP 0 50 100 150 200
0+
(&) 7K analyze [12:55:55] - ] X
1007 Pick Parameters
y 8@
2007
o e
3007 ~Filtermode
‘ @ Reject (" Pass
4007 PO AR\ L T
500
3
600 b
= [~ Distance between traces |
7007 First header
OFFSET ¥
800t Second header
OFFSET v
900+ [~ Manual DX |1
1000
50 100 150 200
1000t Relative offset (m)
< > Exit
Tr201 Sam:784 Amp:1.01 t784ms
X=181,57T = 240,89 DX =1

To suppress noise waves with an inclination of about 45 degree, we will pick a polygon
corresponding to the noise waves at the F-K panel of the F-K Analyze window. It is possible to click the
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preview button (Preview) and see the result of applying the F-K filtering with the current polygon to the
data. In case of presence of two noise areas, symmetric relative to the vertical axis (as in our case), it is
sufficient to specify just one polygon. When the result of the preview satisfies us (noise signals are
effectively eliminated in one direction), save the polygon using the Pick/Save Polygon menu item of the

F-K analyze window. Shown below is the result of the filtering preview:

(8 F-K analyze [12:55:55] — a X

Pick  Parameters

Be=E0=
o | EEEA |

i Filter mode
® Reject (" Pass

—100 FK

Time (ms)

[ Distance between traces —

First header

OFFSET v

Second header

OFFSET -
[~ ManualDX |1

50 100

Relative offset (m)
< > Exit

X=18157T=24089 DX =1

Now, when we have a polygon for the filter, let us add F-K Filter module into the flow and choose
the created polygon in the parameter dialog window. To suppress also the noise events, having the
opposite (symmetric) direction, check the Mirror box (the second polygon will be created being

symmetric to the first one relative to the vertical axis).
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F-K Filter X
v Filtering type
Method ‘Polygons v|
Mirror polygons ‘Y&s (1) v |

v = Polygons
[1] ‘Areal\Linel\pongonl & |H.. ~v @

v Distance between traces (DX)

Specification ‘Calculate from geometry headers v |
X coordinate header ‘OFFSEI' v |
Y coordinate header ‘OFFSEI' v |

v Operation mode

Mode Reject v]

~ Rejection coefficient

SO NNNNNNENNNEE

Suppression by ‘ Numeric multiplier v |
Coefficient 0.0 |

Use ensembles ‘ No (0) v |
Taper window width, [%] ‘15.0 |
Number of threads (7] ‘1 |
] oK | cancel

The result of the F-K filtration is shown below:

[Ad 080 Stacking < Line1 < Areal < Near-surface S-wave reflection  [13:06:17] &= [m] X

Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
A

0P REENEE B WD

CDP 0 50 100 150 200
o_.

1007

2007

3007

400

5007

600

7007

800t

900+

1000t

}Tr.88 Sam:223 Amp:-0.0396 t:223ms ‘ 4™

We will run the final amplitude balancing (automatic gain control — AGC) and filtration in the
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following way:

Amplitude Correction
] Time raise to power 2.0
[] Exponential correction, [dB/ms] 0.0
> Normalization
Maximum application time 0 0.0

v Automatic gain control

Operator length, [ms] |150.0
Type of AGC scalar | MEAN v ‘
Basis for scalar application |CENTERED v ‘

H

[[] save AGC coefficients to dataset

> [ Trace equalization

EONEOOEOEEOO X

> [ Time variant scaling

| OK || Cancel |

Bandpass Filtering *
Filter type |Ormsby bandpass filter - |

v Filter parameters
Low-cut ramp: 0%, [Hz] |5.0 |
Low-cut ramp: 100%, [Hz] |10.0 |
High-cut ramp: 100%, [Hz] |75.0 |
High-cut ramp: 0%, [Hz] |100.0 |
Tapering, [%] (7] |10 |
Number of threads (7] |1 |

| OK | | Cancel

The resulting time section is shown in the figure below:
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[Ad 080 Stacking < Line1 < Areal < Near-surface S-wave reflection  [13:08:42] == a
Zoom Common parameters.. View Tools Exit/Stop flow Help
880 6@ ...... SEEBCNE WX :
CDP B 0 50 100 150 200
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In the near-surface seismics, the resulting stacks are often displayed in the wiggle trace/variable

are mode. You can select this type of display in the Screen Display parameters, the result is shown below:

@ 080 Stacking < Line1 < Areal < Near-surface S-wave reflection  [13:08:42] - O x
Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
(] »
00 P60 PBENEE L W
0

cDP 0 50 100 150

i

3007

400+

5007

600+

' ] W i ’l i HHHH%%
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. ' nomn i)

- =

T3 Sam247 AmpO611  t247ms [ 4

7007

e

Let us write the data on the second level of the project tree named *
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Select dataset... x

Object(s): |l]5_s_d ata_stack |

E|Set filter text (you can use * and ? wildcards) ||

» A ‘ |:| Show objects from sublevels

v 1 Areal ~ Name Location Tacecoun  Sorted b
v [ Linel = 01_raw_data Linel < ... 5220 FFID : OFFSE
010 Data input = 02_geom_data Linel « ... 5220 FFID : OFFSE
020 Geometry Inp... = 03_geom_data_s Linel < ... 2610 SOURCE : C
LS ifn “. 04_s_data_geom_pre... Linel < ... 2610 OFFSET : CD

040 Geometry cro...

050 Wavefield ana...

060 Muting surfac...
v|< >

5% NT0 Vnlacihe anabe

Cancel
The final version of the flow will look like this:

RadExPro 20224 >>> Near-surface S-wave reflection - O X

Database Options Tools Windows Help

et Processing %) Database Navigator
Project tree X Processing flow => Areal / Linel / 080 Stacking X All modules x
» A | lE‘ AR ~ T, ~ E Io e » =2

v T AreaT Trace Input <- 04_s_data_geom_preproc > Data /0 *

v = Linel NMO/NMI > Real-Time

010 Data input Ensemble Stack > Static Corrections

- icti i i >
020 Geometry Input & check F-X Predfctf\re F!Iterfng Geometry{Headers
. F-X Predictive Filtering > Interactive Tools
030 Subtraction . . .

F-K Filter > Signal Processing

040 Geometry crossplots Amplitude Correction > Data Enhancement

050 Wavefield analysis Bandpass Filtering > Deconvolution

060 Muting surface waves Trace Output -> 05_s_data_stack > Velocity

070 Velocity analysis ***Screen Display > Stacking/Ensembles

&% 080 Stacking ’ Migration

> Trace Editing

> VSP
> Qc .,
5o Flow status F x

MB1 - Move modules; Ctrl+ MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+ MB2 x2 - Cut modules; Shift+MB1 - Paste modules
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Time-to-depth conversion
Conversion from the time domain to the depth domain is the final step of the processing. Let us
use the velocities obtained earlier as a result of the velocity analysis to recompute the time section to the

depth section. Create a new flow "100 Time-Depth conversion".

RadExPra 20224 = > > Near-surface S-wave reflection - O b

Database Options Tools Windows Help

i.¢ Processing ) Database Navigator
Project tree X | Processing flow >> Areal /Line1 / 100 Time-Depth conv... X = All modules x
> A - o] HE ~ %o - Ta | LG v =
v I Areal Data I/0 *
v = Linel Real-Time

Static Corrections

010 Data input
Geometry/Headers

020 Geometry Input & check
030 Subtraction

Interactive Tools
Signal Processing

040 Geometry crossplots Data Enhancement
050 Wavefield analysis Deconvolution
060 Muting surface waves Velocity
070 Velocity analysis Stacking/Ensembles
080 Stacking Migration
€% 100 Time-Depth conversion Trace Editing
VSP

Qc.

55 Flow status g x

MB1 - Move modules; Ctrl+ MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+ MB2 x2 - Cut modules; Shift+MB1 - Paste modules

First, load the stacked time section created in the previous flow. Use Trace Input module for that,

choose CDP sorting.
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Trace Input x
—Data Sets —Sort Fields
05_s_data_stack t CcDP t Humber of Ensemble Fields——
Note: Ensembles will be defined
il‘ il‘ by this number of sort fields.
Add dataset... Delete |

— Datasets masks Add... Delete
(@ Selection
*

Add mask... | Delete | .
(" Select fromfile  Fil=... | I

[~ Load headersonly | From batch list

(" Database object e |
[ Memory resort Buffer size (MB) I 4 I

 Getall

0K | Cancel |

Add Time/Depth conversion module, set the following parameters on the Time/Depth
Conversion panel:

Time/Depth Conversion *
Conversion |Ve|gcity|

(® Time->Depth
" Depth->Time

Destination range IZ{}(}
Destination sample interval I1

[~ Use coordinate-based intepolation

[~ Output velocity traces

oK I Cancel

On the Velocity panel chose our ‘vel” velocity pick as a velocity model.
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Time/Depth Conversion X

Conversion Velocity

—Velocity source

(" Single velocity function

500-1000:2.5, 2000:2.7, 3000:2.9

" Usefile:

I Browse... |
@ Database - picks IAlea1\Line1\veI Browse... |
( Velocity dataset I Browse... |
" VSPfile I Browse... |
—Velocity domain——— Velocity type———— Average velocity ———————

@ Time (" Depth ’7 @ RMS (" Interval ’7|_ Use average velocities

OK | Cancel

Save the result with the Trace Output, use the name ‘06 s data stack depth’.

Select dataset... X

Object(s): |Uﬁ_s_data_sta ck_depth |

» A ‘ [] show objects from sublevels D|Set filter text (you can use * and ? wildcards) ||
v T Areal ~ Name Location Tace coun  Sorted b
v [ Linet = 01_raw_data Linel < ... 5220 FFID : OFFSE
€% 010 Data input = 02_geom_data Linel < ... 5220 FFID : OFFSEH

i 020 Geometry Inp... = 03_geom_data_s Linel < ... 2610 SOURCE : C

&% 030 Subtraction < 04_s_data_geom_pre... Linel < .. 2610 OFFSET : CD

€5 040 Geometry cro

= 05_s_data_stack CDP : OFFSE
3% 050 Wavefield ana...

3 060 Muting surfac...

8% TN Vinlocihe anahe

Add Screen Display at the end of the flow. As a result we will get the following flow:
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RadExPro 2022.4 > > > Near-surface S-wave reflection - O X
Database Options Tools Windows Help
4% Processing £ patabase Navigator
Project tree X | Processing flow >> Areal / Line1 / 100 Time-Depth conv... X | All modules x
» 2 | (O [>] HE ~ Tg ~ Eﬁtﬂh » A
v T Areal Trace Input <- 05_s_data_stack > Data I/0
v = Linel Time/Depth Conversion > Real-Time
£ 010 Data input Trace Output -> 06_s_data_stack_depth > Static Corrections
Screen Displa > Geometry/Headers
& 020 Geometry Input & check ey y/-
; > Interactive Tools
€* 030 Subtraction . .
> Signal Processing
&% 040 Geometry crossplots > Data Enhancement
&% 050 Wavefield analysis > Deconvolution
&% 060 Muting surface waves > Velocity
¥ 070 Velocity analysis ’ Stacking/Ensembles
€% 080 Stacking ’ Migration
. cos
£» 100 Time-Depth conversion Trace Editing
> VsP
> Qc .,
2 Flow status g7 x

MEB1 - Move modules; Ctrl+ MB1 - Copy modules; MB1 x2 - Module parameters; MB2 - Toggle modules; Ctrl+MB2 x2 - Cut modules; Shift+MB1 - Paste modules

Click the Run button. The resulting depth section is shown in the picture below.

m 100 Time-Depth conversion < Line1 < Areal < Near-surface S-wave reflection  [13:15:22] &= [m] X

Zoom Common parameters.. View Tools Exit/Stop flow Exit Help
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Depending on your needs, the resulting section can be output as a file in Seg-Y format (see SEG-
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Y Output module), saved as an image directly from Screen Display or printed out with a specified
resolution (see Plotting module).



