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About This Version 3.0 - September, 2017

1. Summary

Updates, additions, and modifications incorporated into the current version (3.0) are explained here.

The most significant upgrade incorporated in this version is the addition of the "AUTO" module that fully
automates the complete sequence of dispersion and inversion operations. Minor updates have been
made in modules of the dispersion image generation [*(*OT).dat] and the 1D velocity (Vs) display
[*.LYR], respectively. All bugs we found were minor and have been fixed. Upgrade and maintenance
items are briefly explained below.

AUTO — Automatic Generation of Velocity (Vs) Profiles (1D and 2D) and Dispersion Curve(s)
(Main Menu -> "AUTO")

The generation of the velocity (Vs) profile (1D and 2D) can now be accomplished by one click after
preparation of seismic data with proper acquisition geometry encoded [*(SR).dat]. This module
implements the task of dispersion image preparation and subsequent fundamental-mode (MO0)
dispersion-curve extraction through a fully automated process. The algorithm is designed according to
the fundamental-mode (MO0) pattern-recognition technique that is facilitated by various types of signal-
enhancing tactics theoretically and empirically developed during the last three decades of research and
development. The following inversion process is also automatically optimized based on the results from
the automatic dispersion analysis.

Automatic extraction of dispersion curve(s) can also be executed during the conventional mode of
dispersion curve extraction with full manual controls still available.

Performance of this AUTO module has proven highly effective and reliable even in comparison to
conventional (manual) processes performed by an experienced operator. In this sense, a novice in
MASW analysis can use this module as a tutorial guide during the learning process of the conventional
analysis skills. On the other hand, the results from the AUTO process should always be taken with
caution because the process may not be perfect in every aspect, especially when the acquired data
carries extraordinary complications. It is therefore always recommended even for experienced users in
MASW analysis to run both manual and AUTO approaches to crosscheck the results. More details
about the background methodology and how to use this module are explained in section 1. In addition,
a separate user guide ("AUTQ") is available from the 'Help' in the main menu as well as in the AUTO
control dialog.

Dispersion Image Generation [*(*OT).dat] — New Options Added
(Main Menu -> "Dispersion" -> "Make Dispersion Image From...")

Two more options are added in the control dialog; filtering background noise ("Noise Filter") and
tapering at lower and upper frequency ends of dispersion image ("OT Tapering"). These options can be
used to improve overall signal-to-noise (SN) ratio of the most dominant energy pattern, for example, MO
energy pattern ("Noise Filter") and also to attenuate computational artifacts in those spectral ranges
where surface waves have insignificant energy ("OT Tapering").
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Seismic Site Characterization (NEHRP vs. Eurocode)
[Main Menu -> "Display" -> "S-Velocity (Vs) Data" -> "1-D Vs Profile (*.LYR)"]

When a site is characterized based on the shear wave velocities (Vs's) in the top 30 m (100 ft), now one
of the two standards can be used; one recommended by the National Earthquake Hazard Reduction
Program (NEHRP) in USA (www.nehrp.gov) and another adopted among European countries (Eurocode).
This option is included in the display module of 1D velocity (Vs) profile (*.LYR). Description tables for
both standards (NEHRP and Eurocode) are available within the display module. They are also available
by going to "Main Menu" -> "Info" -> "Seismic Site Characterization Table."

Errors Fixed and Minor Updates Made

Updates are listed with brief explanations in Table 1. Bug fixes are listed in Table 2. There are other
minor updates, upgrades, and bug fixes incorporated in this version that will be self explanatory during
software use.
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2. AUTO

2.1 Overview

Extraction of the fundamental-mode (MO) dispersion curve is a critical step during MASW analysis, the
accuracy of which has a direct impact on the final velocity (Vs) profile. Up until now, it has been the only
step in ParkSEIS (as with all other MASW analysis tools) that required the user's intervention to identify
the corresponding energy pattern for the MO trend. This step can be fairly straightforward if the trend is
the only dominant energy pattern present in the dispersion image [also known as "overtone (OT)"
image]. Or, as is more commonly the case, it can be a challenging task if the overtone record includes
other trends created from multiple causes such as higher modes, ambient noise, energy segments
arising from lateral variation of subsurface conditions, computational artifacts due to Gibb's
phenomenon and boundary effects, body wave effects, etc.

As of this version of ParkSEIS, detection of the fundamental-mode (MO0) dispersion trend is now handled
through a fully automated process that works on various (theoretical and empirical) aspects of
dispersion image data. The process is similar to a pattern recognition technique that is grounded in the
theory of wavefield transformation that generates the overtone record. The actual technical
implementation is linked to a significant number of empirical parameters that are properly calibrated for
the condition of the original seismic field record as well as the corresponding overtone record. This
empirical calibration has been made using several hundred field data sets acquired at sites of diverse
subsurface conditions.

The detection of MO trend is made through a comprehensive evaluation of the overtone record, which
evaluates the following five (5) attributes of the record:

e Pattern: Recognition of the most dominant surface wave event is assessed in its spectral and
phase velocity attributes. Then, the overall strength and continuity of the pattern is
estimated from the surface wave dispersion perspectives.

e Coherency: Most major energy trends are identified and their relative coherencies are
estimated.

e Definition: Major energy segments are selected and then evaluated for their strengths in
comparison to those of the body wave segments.

e Amplitude: Major energy segments are selected and then evaluated for their energy levels
with respect to the background noise level.

e Energy: An absolute amount of surface wave energy is estimated.

The detection process accounts for all of these attributes (with varying degrees of contribution). The
key parameter, however, is the "Pattern" which is calculated first and then upon which other relative
contributions are determined. The detected MO trend is used to set a specific area (called the "Bound
OT") in the original overtone image to which the subsequent process of the curve extraction should
focus. This is similar to setting the (lower and upper) bounds along the visually identified MO trend,
which is the mode of operation during a manual process. A flowchart of the overall process is presented
in Figure 1.
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ParkSEIS® Flowchart

/ Field Data / Flowchart
(SEG-2 Format) (Automated Dispersion Analysis)

Seismic Data with SR Setup

Internal Format

(PS Format) [*(S Rl).dat]
A Y e T T ~ S

|I (a) Dispersion Image ‘I
Source/Receiver (SR) Setup 1 [*(Auto-OT).dat] |

1
; . - ! |
; B 1 | || (B)PatternRecognition | |
| Dispersion !mage i i [*(Bound-OT).dat] \
1 Generation i 1 i
: . ; l :
! B : i | | (c)Bounds Specification | ,
1 Dispersion Curve (M0) ; | [*(Bound).DC] |
| Extraction I 1 : |
\ < . 7 : 4# 1
| (d) Dispersion Curve (M0) :
Inversion \\ Extraction ,I

S |

Inversion

! 1
1-D Velocity (Vs) 2-D Velocity (Vs)
Profile Cross Section

Figure 1. A general flowchart of the automatic detection algorithm (right) in reference to the
flowchart of ParkSEIS (left).

To briefly explain each step in the flowchart:

(a) A seismic data set with field-geometry encoded [*(SR)*.dat] is used as an input to the 2D
wavefield transformation. A dispersion image (overtone) data set [*(Auto-OT).dat] is produced
from this process.

(b) Each overtone record is then evaluated by a pattern recognition method for the amount of
signal wavefields (i.e., MO surface waves) with respect to all other wavefields (i.e., for SN ratio).
Then, a new set of overtone data [*(Bound-OT).dat] is prepared by applying proper signal-
enhancing techniques to the original overtone records [*(Auto-OT).dat].

(c) A special type of dispersion curve [*(BoundDC).dc] is extracted from each record in this new
data set. This curve contains information about detected MO trend in the original overtone
record [*(Auto-OT).dat].

(d) An MO curve is extracted from each of the original overtone records [*(Auto-OT).dat] by using
the special dispersion curve from (c) as a bound curve. All extracted curves are then saved
and/or passed to the next inversion process to generate a (1D or 2D) velocity (Vs) profile.

To start the automatic process, select "AUTO" item from the main menu (yellow arrow), or select
"AUTO" tab from the tool panel (green arrow) as illustrated below.

ParkSEIS (PS)© (Version 3.0 - AUTO) - Copyright Park Seismic LLC Q
@ Inversion @& Display Setup Source/Receiver (SR) ¥ Modeling &Y, Utility g Settings $9 Info 2 Help ¢ AUTO | Exit ti >

Process | S-Velocity (vs) | Dispersion | Inversion | Display | Source/Receiver (SR) Setup | Modeling | Utilty | Setiings | Info | Help  JAUTO

B
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2.2 AUTO for 2D Velocity (Vs) Cross Section

This section describes the automatic process used to generate a 2D velocity (Vs) cross section at the end
[*(2DVs).txt]. It can start from (2.1) original seismic field data in SEG-2 format that may or may not have
the source/receiver (SR) setup encoded, (2.2) a seismic field data set previously prepared that has SR
setup encoded [*(SR)*.dat], or (2.3) an overtone record data set previously prepared [*(Auto-OT).dat].
If the original SEG-2 seismic data set does not have a proper SR setup encoded, then you have to go
through the source/receiver (SR) setup process first before the automatic process takes place.

2.2.1 From Field Seismic Files in SEG-2 Format

From the main menu, select items as shown below:

- O
@ |AUTO  Exit l '
[~ 1) 2D S-Velocity (Vs) Cross Section From 4 Seismic Field Data in SEG-2 (*.dat) (*.*)
f,ﬁ 1D S-Velocity (Vs) Profile From 4 ??; Seismic Data with Source/Receiver Coded [*(SR).dat]
L. Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat] = Dispersion Image [*(Auto-OT).dat]

@ Scan Seismic Data for Signal-to-Noise (SN) Ratio Evaluation

? Help

Or, from the tool panel, select the button as shown below:

“ ocess | S-Velocity (Vs) | Dispersion | Inversion | Display | Source/Recsiver (SR) Setup | Modeling | Utiity | Settings | Info | Help  [AUTO |

- B R N 29

Select multiple seismic field files (records) in SEG-2 format (e.g., *.dat, *.sg2, etc.).

= Open SEG-2 File(s) B
ook [ RndeMiSW | « B cF BB
S Date modified Type Size
avie 550
3/1/2016 5,051
vasis o

{had bd i

172016 3: 051
172016 051
172016 051
/1720163 051
172016 051
172016 051
172016 338 PM 051
172016 338 PM 051K |
172016 338 PM 051 KB |

M

Tau

172016 051

Ferome  [Zau Taa 2ok aa ida Saa Sak Tau Ba Sa e T1d | Open

Flescftype: [Seamc dua (o) e

If the files contain field geometry information [i.e., source/receiver (SR) setup] in the file header, then
the program will detect it and ask you for review. Otherwise, the program will direct you to the SR
setup process before the automatic process takes place.

Please NOTE!

Sourcefraceiver (SR) configuration for input file is available!

Would you like to view this?

® Neo X Cancel
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When clicked "Yes" to view the original SR setup, a chart will be displayed as shown below:

es Source/Receiver (SR) Chart <Rundle(SR}(24-CH-Roll)(X1=1dx).DAT> ==

P Stations # Distance (m) & Print I B Save | ‘ CRemap | HiGid  4* ‘ +"

20-
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Faveere

514 T ——
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o
5 &
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T
[}
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Distance (m)
¥ Source *  Receiver (1st channel yeliow)

Review the configuration on the chart to see if it is the correct SR setup. Then, close it to have the
following dialog displayed:

If sourcefreceiver (SR) configuration in input file is correct.
you can save input file(s) now and skip the SR setup!

What would you like to do?

€ Run sourcefreceiver (SR) setup

@ Save input file(s) now {as one file) and skip the SR setup

v OK I X Cancsl I

If the original SR setup is correct, then you can save the SEG-2 files as one file [*(SR).dat] and skip the
subsequent SR setup process. Otherwise, select "Run source/receiver (SR) setup" to start the SR setup
process before the automatic process takes place as shown below [refer to "Setup Source/Receiver (SR)"
user guide for instructions]:

Source/Receiver (SR) Setup: SEG22PS.TMP E|
£ Home ‘ ‘&":‘ ’”\

Seismic data must have distance and location information for
source/receivers (SR). This step will encode such information.

What would you like to do for SR setup?

‘ Run Wizard

;§E§ Start with a Common Example

D" Import a Setting

X Cancel
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Click "Run AUTO" to start the AUTO process (left). Both (dispersion and inversion) analyses will proceed
automatically with the processing status updated in the message panel as shown below (right):

?|m

Optio

X

Options I

| =]

ns...

Automatic Process for S-Velocity (Vs) Profile

hwdﬂusumdhjlalmuncnndym steps. The profile wil be displayed at
the analysis. Click "Run AUTO" to start the process.

Operations to Perform

Dispersion (overtone image and dispersion curves)
Inversion [velocity (Vs) profile - 1D or 2D]

¢ Run AUTO

A seismic data set with source/receiver (SR setup applied [*[SR) dat] or a dispersion-image
data set [[Auto-0T) dat] is processed to generate a shear-velocity [Vs) profile [10 o ZD]

Automatic Process for S-Velocity (Vs) Profile

A ssismic data set with source/receiver (SR) setup applied [(SR).dat] or a dispersion-image
data set [AutoOT) dat] is processed to general ad'mrvehtiyf\h]p'db[lbnﬂ)]
wamuummum The profile will be displayed at

the analysis. Click "Run AUTD" to start the process.

Preparing ACTIVE overtone (OT) record(s) for AUTO process.. Finished
Generating overtone (OT) record(s) by SN for bound detection..100%
Generating overtone (OT) record(s) by SN for bound detection.. Finished
Preparing reference dispersion curve(s) from bound OT(s)..100%
Preparing reference dispersion curve(s) from bound OT(s)...Finished
Extracting and saving dispersion curve(s).. 100%

Extracting and saving di ion curve(s).. Finished

Detecting velocity (Vs) interface from dispersion curve(s)...

2
v

¢ Run AUTO

At the end of the process, the velocity (Vs) cross section will be displayed as shown below:

Z Process & S-Velocity (Vs)

Wl Dispersion (¥ Inversion @ Display [T Setup Source/Receiver (SR) @ Modeling 8§ Utility [ Settings

§5 Info 7 Help @ AUTO  Exit

ErnneesIE-Valnciy(Vs)llepavsinnl1rwevsinn|nisplny|Snul:lelecsivel(SR)SgluplMndalmgluﬁlity |Setlings|1nln |t[e|p [AUTO ]|
= >SN B, B 2 |
ParsSENS $.0 AUTO
pS Rundle(SR)(24-CH-Roll)(X1=1dx)(Auto-OT)(2DVs).TXT [==]
Fies |view |Edt |Process|chart |
&) By & ] It g
QOpen New *bmp Print Export Import Sa Help
Display 1 | Display 2|
. I
S-Velocity (Vs) Map 100 150 200 250 300

S-Velocity (Vs) (m/sec)
Surface Distance (meters)
100

rk Seismic
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2.2.2 From Seismic Data with Source/Receiver (SR) Setup

From the main menu, select items as shown below:

E] 2D S-Velocity (Vs) Cross Section From 3 E° Seismic Field Data in SEG-2 (*.dat) (*.%)
5} 1D S-Velocity (V) Profile From )

?‘. Seismic Data with Source/Receiver Coded [*(SR).dat]

.. Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat] = Dispersion Image [*(Auto-OT).dat]

3 Scan Seismic Data for Signal-to-Noise (SN) Ratio Evaluation
? Help

Or, from the tool panel, select the button as shown below:

| S_Velndty(\ls)l Qispelsionl Inversion | Qisplay] Source/Receiver (SR) ngpl Modeling | Ltility |Se|u'ngs | Info

| el [BUTO ]|
— »o B

Select a seismic data file, previously prepared, that has source/receiver (SR) setup encoded [*(SR)*.dat]

Look in: | Ju Todls | e®erE-
Name . Date modified Type Size
H-Roll)(X1=1dx) 8/17/2017255PM _ Surfer 28,607 KB ]
Flerame:  [Runde(SAN24CH RoliX1=1dx) oen |
Fles of type: [Seismic Data ("dat) = | Cwncel
&2l

Click "Run AUTO" to start the AUTO process (left). Both (dispersion and inversion) analyses will proceed
automatically with the processing status updated in the message panel as shown below (right)

x
? | =] Options... | | = ‘ Options I

Automatic Process for S-Velocity (Vs) Profile

Automatic Process for S-Velocity (Vs) Profile
A seismic data set with source/receiver (SR) :uhpappind ['(SR) dat] or a dispersiorrimage A seismic data set with source/receiver (SR]sawnpp\lsd [(SR).dat] or & dispersion-mage
data set ["Auto-0T).dat] is processed to generate a shear 's) profile (1D ntZD] data set [*(Auto-0T).dat] is processed to generate a shear-velocity (Vs) profile nnum]
hwdﬂuwmdhllo\lwuhcundywsleps. The profile will be displayed at the thiough a series of full automatic
the analysis. Click "Run AUTO" to start the process.

analysis steps. The profile will be displayed at
the analysis. Click "Run AUTD" to start the process.

Preparing ACTIVE overtone (OT) record(s) for AUTO process... Finished

Generating overtone (OT) record(s) by SN for bound detection..100%

Operations to Perform Generating overtone (OT) record(s) by SN for bound detection.. Finished
Preparing reference dispersion curve(s) from bound OT(s)..100%

Preparing reference dispersion curve(s) from bound OT(s)...Finished
Dispersion (overtone image and dispersion curves) ¥ Extracting and saving dispersion curve(s)..100%
. ) ) Extracting and saving di ion curve(s)...Finished
Inversion [velocity (Vs) profile - 1D or 2D] v

Detecting velocity (Vs) interface from dispersion curve(s)...

¢ Run AUTO ¢ Run AUTO
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At the end of the process, the velocity (Vs) cross section will be displayed as shown below:

3 Process & S-Velocity (Vs) [l] Dispersion (I Inversion 4@ Displey [ Setup Source/Receiver (SR) % Modeiing &4, Utility % Settings

#Sinfo 7 Help ¢ AUTO Exit
Evunassl S-Velocity (Vs) | Dispersion | 1nvevs|un| Displuy| Source/Receiver (SR) Sglupl Modeling | Lhtility | anings| Info

| e [BUTO]|
ParkSiElS .0 AUTO

»S Rundle(SR)(24-CH-Roll)(X1=1dx)(Auto-OT)(2DVs).TXT @]
Eiles |view |Edit |Process|chart |

B D By & &) B T% &

Qpen New *bmp Print Export | Import Save Help
Display 1 | Display2 |

100 150 200 250 300
S-Velocity (Vs) Map S-Velocity (Vs) (m/sec)
Surface Distance (meters)
100

rk Seismic

2.2.3 From Dispersion Image File

From the main menu, select items as shown below:

g 2D S-Velocity (Vs) Cross Section From 3 % Seismic Field Data in SEG-2 (*.dat) (*%)
m 1D S-Velocity (Vs) Profile From

. Seismic Data with Source/Receiver Coded [*(SR).dat]

&.. Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat]

g Dispersion Image [*(Auto-OT).dat]

@ Scan Seismic Data for Signal-to-Noise (SN) Ratio Evaluation
? Help

Or, from the tool panel, select the button as shown below:

IncityNs)lQispersionllnversinn]QisplaylSnulcafHaceNer(SR)ngplModslinglutiliy |Sem'ngs|1nfn |]jslp |
R e

s

Select an overtone image data file [*(Auto-OT).dat] previously prepared that has multiple number of
overtone records.

Lookin: [ i Tools -« @ cF B
Name 2 Date modified Type Size
28 Rundle(SR)(24-CH-Roll) (X1=1dx) 8/17/20172:55PM  Surfer Worksheet 28,607 KB
Rus CH-| 1=1 0 8/24/2017 321 PM__ Surfer Worksheet 14918 KB
Flename:  [Rundie(SR)24-CH-Roll{X1=1dx)}Auto-OT) Open |
Fles of type: [Seismic Data (- dat) ~l Cancel _Ia

10



About This Version 3.0 - September, 2017

Click "Run AUTO" to start the AUTO process (left). Both (dispersion and inversion) analyses will proceed
automatically with the processing status updated in the message panel as shown below (right):

X

? | =] Options... | | =] ‘ Options I

Automatic Process for S-Velocity (Vs) Profile Automatic Process for S-Velocity (Vs) Profile
A seismic data set with source/receiver (SR) setup applied [*(SR).dat] or a dispersion-image A seismic data set with source/receiver [SR) setup applied [(SR).dat] or a dispersion-image
data set [[Auto-0T) dat] is processed to generate a shear-velocity [Vs) profile [10 of ZDl data set ["[AuaﬂT}dal] is processed to generate a shear-velocity (Vs) profile (10 or ZJ]
hwdﬂuwmdhllo\lwuhcundywsleps. The profile wil be displayed at thiough a mnmma;unm The profile will be displaped at the end of
the analysis. Click "Run AUTO" to start the process. hm I:ink “Run ALUTO" to start the process.

Preparing ACTIVE overtone (OT) record(s) for AUTO process... Finished
Generating overtone (OT) record(s) by SN for bound detection..100%
Operations to Perform Generating overtone (OT) record(s) by SN for bound detection.. Finished
Preparing reference dispersion curve(s) from bound OT(s)..100%
Preparing reference dispersion curve(s) from bound OT(s)...Finished

Dispersion (overtone image and dispersion curves) ¥ Extracting and saving dispersion curve(s)..100%
. ) ) Extracting and saving di ion curve(s)...Finished
Inversion [velocity (Vs) profile - 10 or 2D] v Detecting velocity (Vs) interface from dispersion curve(s)...
¢ Run AUTO ¢ Run AUTO

At the end of the process, the velocity (Vs) cross section will be displayed as shown below:

2 Process & S-Velocity (Vs)  [] Dispersion (¥ Inversion @ Display [ Setup Source/Receiver (SR) % Modeling $ Utility ¥% Settings §%Info ? Help ¢ AUTO  Exit

Ernneesl S-Velol:ity(Vs)I lepavsinnl |nversion | Display' Source/Receiver (SR) Sglupl Modeling | Ltility | Eetlingsl Info | Help [AUTO |

- HENE R SR 7]
ParkSElS $.0 AUTO
pS Rundle(SR)(24-CH-Roll)(X1=1dx)(Auto-OT)(2DVs).TXT ==
Eies |view |Edit |Process|Chart |
&) B ) u] It ?
Open New "brp Print | Export | Import | ©a Help
Display 1 | Display 2|
R
S-Velocity (Vs) Map 100 150 200 250 300

S-Velocity (Vs) (m/sec)

Surface Distance (meters)
100

rk Seismic

11
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2.3 AUTO for 1D Velocity (Vs) Profile

This section describes the automatic process used to generate a 1D velocity (Vs) profile at the end
[*(1DVs).LYR]. It can start from (3.1) original seismic field data in SEG-2 format that may or may not
have the source/receiver (SR) setup encoded, (3.2) a seismic field data set previously prepared that has
SR setup encoded [*(SR)*.dat], or (3.3) an overtone record data set previously prepared [*(Auto-
OT).dat]. If the original SEG-2 seismic data set does not have a proper SR setup encoded, then you have
to go through the source/receiver (SR) setup process first before the automatic process takes place.

2.3.1 From Field Seismic Files in SEG-2 Format
From the main menu, select items as shown below:

- N
¢ AUTO Bt

& 2D S-Velocity (Vs) Cross Section From
{‘3} 1D S-Velocity (Vs) Profile From

* &l seismic Field Data in SEG-2 (*.dat) (*.)
??; Seismic Data with Source/Receiver Coded [*(SR).dat]

L. Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat]

@ Scan Seismic Data for Signal-to-Noise (SN) Ratio Evaluation - e )

? Help

Or, from the tool panel, select the button as shown below:

Erocesslfr s)| Dispersion | Inversion | Display | Source/Receiver (SR) Setup | Modeling | Uity | Setings | info | Help  [AUTO ||

GRS G

Select one or multiple seismic field files (records) in SEG-2 format (e.g., *.dat, *.sg2, etc.).

= Open SEG-2 File(s) B
Look in: [ Ju RAW ~l e @M@
Name Z Date modified Type Size
1 4/20/2016 1021 PM__ Surfer Worksheet 754KB
2 4/20/2016 10:21 PM  Surfer Worksheet 754 KB
3 4/20/2016 1021 PM__ Surfer Worksheet 754KB
4 4/20/2016 1021 PM__ Surfer Worksheet 754KB
5 4/20/2016 10:21 PM  Surfer Worksheet 754 KB
6 4/20/2016 10:21 PM__ Surfer Worksheet 754 KB
File name: I“G dat” "1dat” "2dat” “3dat” "4 dat” "5.dat” Open
Fies of type: [Seismic data (" dat) = Cancel

If the files contain field geometry information [i.e., source/receiver (SR) setup] in the file header, then
the program will detect it and ask you for review. Otherwise, the program will direct you to the SR
setup process before the automatic process takes place.

Please NOTE!

Sourcefraceiver (SR) configuration for input file is available!

Would you like to view this?

® Neo X Cancel

12
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When clicked "Yes" to view the original SR setup, a chart will be displayed as shown below:

Source/Receiver (SR) Chart <SEG22PS.TMP> -0

S
w4 Distance (m) & Print | 3 ‘ |v’ l BiGrd  #* | *“

Bl i iesessscsssesessessccncs

PR SR S S e ¥

1)

Gesteresserseestrereresf

IS

B R

w

Record (File) Number

Geereesssssrrestrrrrenss

N
*

14 S

20 15 10 50 5 10 15 20 25 30 35 40 45
Distance (m)

¥ Source «  Receiver (1st channel yellow)

Review the configuration on the chart to see if it is the correct SR setup. Then, close it to have the
following dialog displayed:

If sourcejreceiver (SR) configuration in input file is correct,
you can save input file(s) now and skip the SR setup!

What would you like to do?

© Bun sourcefreceiver (SR) setup

@ Save input file(s) now (as one file) and skip the SR setup

v OK I X Cancel ‘

If the original SR setup is correct, then you can save the SEG-2 files as one file [*(SR).dat] and skip the
subsequent SR setup process. Otherwise, select "Run source/receiver (SR) setup" to start the SR setup
process before the automatic process takes place as shown below [refer to "Setup Source/Receiver (SR)"

user guide for instructions]:

Source/Receiver (SR) Setup: SEG22PS.TMP Edl|

[ 8 tome. EESOEIEIRY

Seismic data must have distance and location information for
source/receivers (SR). This step will encode such information.

What would you like to do for SR setup?

‘ Run Wizard

;§E§ Start with a Common Example

D" Import a Setting

X Cancel
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Click "Run AUTO" to start the AUTO process (left). Both (dispersion and inversion) analyses will proceed
automatically with the processing status updated in the message panel as shown below (right):

X

? | =] Options... | | =] ‘ Options I

Automatic Process for S-Velocity (Vs) Profile Automatic Process for S-Velocity (Vs) Profile
A seismic data set with source/receiver (SR) setup applied [*(SR).dat] or a dispersion-image set with source/receiver (SR) saup applied [(SR).dat] or a dispersion-image
data set [{Auto-0T) dat] is processed to generate a shear-velocity [Vs) profile [10 o ZD] ddu set ["[Aua{!T}dal] is processed to generate a shear-velocity (Vs) profile [10 or Z)]
through a series of Mlalnmuhcnndyus steps. The profile wil be displayed at thiough a series of full mnnma;uu steps. The profile will be displayed at the
the analysis. Click "Run AUTO" to start the process. the analysis. Click “Run AUTD" to start the process.

Preparing ACTIVE overtone (OT) record(s) for AUTO process.. Finished
Generating overtone (OT) record(s) by SN for bound detection..100%
Operations to Perform Generating overtone (OT) record(s) by SN for bound detection.. Finished
Preparing reference dispersion curve(s) from bound OT(s)..100%
Preparing reference dispersion curve(s) from bound OT(s)...Finished

Dispersion (overtone image and dispersion curves) ¥ E:drac!lng and saving dlsperslon curve(s)..100%
. ‘ ) dracting and saving d ion curve(s).. Finished
Inversion [velocity (Vs) profile - 10 or 2D] ¥ Detecting velocity (Vs) interface from dispersion curve(s)...
¢ Run AUTO 9 Run AUTO

At the end of the process, a 1D velocity (Vs) profile [*(1DVs).LYR} will be displayed as shown below:

= ParkSEIS (PS)© (Version 3.0 - AUTQ) - Copyright Park Seismic LLC -0
X Process & S-Velocity (vs) [l Dispersion (¥ Inversion @ Display [ Setup Source/Receiver (SR) #3 Modeling §ff Utiity [y Settings S info 7 Help @ AUTO  Eit

Process | SVelocity (vs) | Dispe pS|

Files ‘ylew Qhan ‘Layer ‘lepelswn}1mersw0n|§eismic]

7 e O m s = G @
EdtLYR Show | EditLYR |MNewLYR| Remap init Undo*
Layered-Earth Model Z
Velocity (misec)
100 200 300
e e Vs
| 1 ’:; e 13
i o W |
504 #6 135 Vs
s 3 P
£ #7 'mg
£ 255 v
2100 " # 2
o N Py
20 z P
At #9 M5
= Os
L, 10
15.04 —
50 . w Half Space (H/S) |5 QP
200 400 600 800 1000
Velocity (ft/sec) Vs30m
Vs (1) ©  EP(SR)VStack)Auto-OT).DC
[ +  EP(SR)VStack)Auto-OT){1DVs)1)}{Model).DC
/
=
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2.3.2 From Seismic Data with Source/Receiver (SR) Setup

From the main menu, select items as shown below:

X

®auTo Bt |

& 2D S-Velocity (Vs) Cross Section From
ﬂ 1D S-Velocity (Vs) Profile From

ismic Field Data in SEG-2 (*.dat) (*.*)
A Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat] ?‘- Seismic Data with Source/Receiver Coded [*(SR).dat]

B Dispersion Image [*(Auto-0T).dat]

3 Scan Seismic Data for Signal-to-Noise (SN) Ratio Eval

? Help

Or, from the tool panel, select the button as shown below:

Erocesslﬁ-\/elod!y ispersinnllnversion]Qisplay]SouroefReceiver(SR)ngplMndeling|utiliy |_$e1!ings|1nla |]jelp |
— RESEEL

Select a seismic data file previously prepared that has source/receiver (SR) setup encoded [*(SR)*.dat].

Lookin: | s 10Vs | « BcFEr
Name : Date modified Type Siz
). OT(EP(SR)(VStack)(Auto-OT)) 8/24/201T4D4PM  File folder
Ji Ps-AUTO 8/24/2017403PM  File folder
1. RAW 8/24/2017 3:58 PM File folder
EP(SR)(VStack){Auto-OT) 8/24/2017 404PM __ Surfer Worksheet
|BepisR) 8/17/20173:17PM __ Surfer Worksheet

< >

File name: ﬁ(SR] Open I
Files of type:  [Seismic: Data (" dat) =l Cancel

|

Click "Run AUTO" to start the AUTO process (left). Both (dispersion and inversion) analyses will proceed
automatically with the processing status updated in the message panel as shown below (right):

X

? | =] Options... | | =] ‘ Options I

Automatic Process for S-Velocity (Vs) Profile Automatic Process for S-Velocity (Vs) Profile
ic data set with source/receiver (SR) setup applied [*(SR) dat] or a dispersion-image

A seismic A seismic data set with source/receiver [SR]sawnpp\laﬂl‘lSBldal]uamm
data set [{Auto-0T) dat] is processed to generate a shear-velocity [Vz) profile (10 ntZD] data set [*(Auto-0T).dat] is processed to generate a shear-velocity (Vs) profile nnum]
hwdﬂuwmdhllo\lwuhcundywsleps. The profile will be displayed at the thiough a series of anmma;uumpu The profile will be displaped at

the analysis. Click "Run AUTO" to start the process. the analysis. Click “Run AUTD" to start the process.

Preparing ACTIVE overtone (OT) record(s) for AUTO process... Finished
Generating overtone (OT) record(s) by SN for bound detection..100%
Operations to Perform Generating overtone (OT) record(s) by SN for bound detection.. Finished
Preparing reference dispersion curve(s) from bound OT(s)..100%

Preparing reference dispersion curve(s) from bound OT(s)...Finished
Dispersion (overtone image and dispersion curves) ¥ Extracting and saving dispersion curve(s)..100%

. ) ) Extracting and saving di ion curve(s)...Finished
Inversion [velocity (Vs) profile - 10 or 2D] v Detecting velocity (Vs) interface from dispersion curve(s)...

¢ Run AUTO ¢ Run AUTO
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At the end of the process, a 1D velocity (Vs) profile [*(1DVs).LYR] will be displayed as shown below:

= ParkSEIS (PS)© (Version 3.0 - AUTO) - Copyright Park Seismic LLC - sy
X Process & S-Velocity (vs) [ Dispersion (¥ Inversion ¥ Display [l Setup Source/Receiver (SR) %% Modeling §§§ Utility [Rf Settings 5 Info 7 Help @ AUTO it

Brocess | SVelocity (Vs) | Rispe pS|

Fles |view [EdT ] chart | Layer | Dispersion| nversion | Seismic|

PareSE0S SOAL |\ o | carirn et R
EditLYR Show | EditLYR [ NewLYR| Remap Jnit Undo*
Layered-Earth Model Z
Velocity (misec)
1 200 300
= HS Vs
| 1 157Hs =
| #5 40 P ‘
501 #5 135 Vs
_ a% Lo 3 P
E E N =
£ 25 3 v
£ 100 w8 |02
o »20? p
*» #o M5
.o
fug 10 Os
15.04 T ma.
"w Half Space (H/S) |5 QP
200 400 600 800 1000
Velociy (f/sec) 7s30m | i Selsmic
Vs (1) +  EP{SRNVStack)(Auto-OT).DC
* EP(SRY ) oC
&= a B

2.3.3 From Dispersion Image File

From the main menu, select items as shown below:

x
¢ [AUTO  Exit l
& 2D S-Velocity (Vs) Cross Section From 4
fi3j 1D S-Velocity (Vs) Profile From 4 *F° Seismic Field Data in SEG-2 (*.dat) ()

2 Seismic Dats wi : .
M. Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat] X Seismic Data with Source/Receiver Coded [*(5R).dat]

@ Scan Seismic Data for Signal-to-Noise (SN) Ratio Evaluation 2 Dispersion Image [(Auto-OT).dat]

? Help

Or, from the tool panel, select the button as shown below:

Erocessl S—Velocity(Vs)l D on | lnversionl Qisplayl Source/Receiver (SR) Sgtupl Modeling | Ltility |S_e\tings| Info I Help |

Lk o e

Select an overtone image data file previously prepared [*(Auto-OT).dat].

Lookin: | Ju 1DVs S e ®merm-

Name = Date modified Type Siz

Ji OT(EP(SR)(VStack)(Auto-OT)) 8/24/20174:04PM  File folder

J. PS-AUTO 8/24/20174:03PM  File folder

) RAW 8/24/20173:58PM  File folder

05) 24/2017 404 PM__ Surfer Worksheet

PR 8/17/20173:17PM  Surfer Worksheet
< >
File name: IEP(SR)(VMWO-OT) Open I
Fies of type: [ Seismic Data (" dat) ~] Cancel y |
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Click "Run AUTO" to start the AUTO process (left). Both (dispersion and inversion) analyses will proceed
automatically with the processing status updated in the message panel as shown below (right):

X

?|m

Options...

| =]

Options I

Automatic Process for S-Velocity (Vs) Profile

A seismic data set with source/receiver (SR) setup applied [*[SR). dat] or a dispersion-ir
data set [{Auto-0T) dat] is processed to generate a shear-velocity (V) profile [10 of ZDl
Ihloud'\ a series of full automatic analpsis steps. The profile wil be displayed at

the analysis. Click "Run AUTO" to start the process.

Operations to Perform

Automatic Process for S-Velocity (Vs) Profile

A seismic data set with source/receiver [SR) setup applied [(SR).dat] or a dispersion-image

data set [“[Aua{]T}dal] is processed to generate a shear-velocity (V's) profile (10 or 2D
thiough a mnmcma;uum The profile will be displaped at the end of
ham Eink “Run ALUTO" to start the process.

Preparing ACTIVE overtone (OT) record(s) for AUTO process... Finished
Generating overtone (OT) record(s) by SN for bound detection..100%
Generating overtone (OT) record(s) by SN for bound detection.. Finished
Preparing reference dispersion curve(s) from bound OT(s)..100%
Preparing reference dispersion curve(s) from bound OT(s)...Finished

Dispersion (overtone image and dispersion curves) ¥ E:drac!lng and saving dlsperslon curve(s)..100%
. ‘ ) dracting and saving d ion curve(s).. Finished
Inversion [velocity (Vs) profile - 10 or 2D] v Detecting velocity (Vs) interface from dispersion curve(s)...

¢ Run AUTO ¢ Run AUTO

At the end of the process, a 1D velocity (Vs) profile [*(1DVs).LYR] will be displayed as shown below:

= ParkSEIS (PS)© (Version 3.0 - AUTO) - Copyright Park Seismic LLC

X Process & S-Velocity (vs) [l Dispersion (¥ Inversion @ Display [ Setup Source/Receiver (SR) #3 Modeling §ff Utiity [y Settings S info 7 Help @ AUTO  Eit

Process | §Velocity (vs) | Dispe pS|

Files ‘!iew Qhad ‘Layer ‘lepalsiun}1nvars\0n|$eismic|

ParSIES 3.0 - = o | v
EditLYR Show | EditLYR [ NewLYR| Remap Jnit Undo*
Layered-Earth Model Z
Velocity (misec)
1 300
wn L i 'i Vs
I 1 ’l; : _H5
[ #5 40 44 ‘
50] #6 135 Vs
- of & 30 ] 4
E w1 [T
£ t2s 5 12
2100 " # 2
o 'V 2071
.. #i9 15
. Os
s 10
4 -, |
150 A "-. Half Space (H/S) |5 Op
200 ) 600 800 1000
Velocity (ft'sec) Fs30m | o Selsmic
Vs (1) EP(SR)(VStack)Auto-OT).0C
‘ *  EP(SR)VStack)Auto-OT)N1DVs)1)(Model).DC
’
=
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2.4. AUTO for Dispersion Curve Extraction

This section describes the automatic process used to generate dispersion curve(s) (*.DC) from an
overtone data file [*(Auto-OT).dat]. Extracted dispersion curve(s) can be used for the inversion process
to produce a velocity (Vs) profile (1D or 2D). This automatic process can take place in two different
modes; (4.1) a batch mode that generates and saves all dispersion curve(s) without any user
intervention, and (4.2) a pseudo-automatic mode that generates a dispersion curve for each overtone
record being displayed in the chart. The second mode is available during the manual process to extract
dispersion curve(s) from an overtone image file (the 2nd step of manual dispersion analysis).

2.4.1 Batch Process
From the main menu, select items as shown below:

- o

¢ |AUTO  Exit
e 2D S-Velocity (Vs) Cross Section From Lg
{5} 1D S-Velocity (Vs) Profile From ’

[ Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat]

@ Scan Seismic Data for Signal-to-MNoise (SN) Ratio Evaluation

? Help

Or, from the tool panel, select the button as shown below:

E’Dcess] S—Velocnty(\/s)l leper ersmn] Dlsplay| Source/Receiver (SR) Sgtup] Modeling ] Utility | ,'iemngsl Info | Help I
2 o

Select an overtone image data file previously prepared [*(Auto-OT).dat].

= Open A Multi-Dispersion-Image File [*(Auto-OT).dat]
Lookin: | Ju Tools | e®merE-
Name & Date modified Type Size
23 Rundle(SR)(24-CH-Roll) (X1=1dx) 8/17/20172:55PM  Surfer Worksheet 28,607 KB

lz RundlgsR 24-CH-Roll)(X1=1dx)(Auto-OT) 8/24/20173:21 PM___ Surfer Worksheet 14918 KB |

Flename:  [Runde(SR)24-CH-Rol)(X1=1dx}Ato-OT) Open |

Fles of type: [Sesmic Data (-dat) =] Concdl

The program will detect the number of overtone records present in the input file and also the field
geometry (SR setup) used during the acquisition of the original field files. Then, it will ask the user about
the purpose of the process; i.e., 1D or 2D velocity (Vs) profiling. For 2D profiling, one dispersion curve
will be extracted and saved from each of the overtone records included in the input file. On the other
hand, for 1D profiling, only one dispersion curve will be extracted and saved by stacking all the overtone
records included in the input file before the extraction takes place. The default is the most probable
option the program detected.
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Input data can be processed for either 1-D or 2-D Vs profile.

What would you like to do?

© Process for a 1-D velocity (Vs) profile.

& Process for a 2-D velocity (Vs) cross section.

vor | xcancel |

Click "Run AUTO" to start the AUTO process (left). It will proceed automatically with the processing
status updated in the message panel as shown below (right):

x

2 = Options... | | = I Options.

Automatic Process for S-Velocity (Vs) Profile Automatic Process for S-Velocity (Vs) Profile
A seismic data set with source/receiver SR setup applied [*(SR).dat] or a dispersion-image A seismic data set with source/receiver (SR setup applied ["[SR) dat] or a dispersion-image
dulawtmwo'lldd]uuuxwedlomdeuﬂurvduw[\f:]udieﬂowZD] WasﬁMTld&]ummﬂhm&eu!heumN DD wm]
humewmdfllmomebc analysis steps. The profile will be displayed at Ihroumawm ull sutomatic analysis steps. The profile will hedsplmd
the analysis. Click "Run AUTO" to start the process. analysis. Click " ‘RmAUTO to start the process.
Operations to Perform
Dispersion (overtone image and dispersion curves) #
Inversion [velocity (Vs) profile - 10 or 2D] r
¢ Run AUTO ¢ Run AUTO

At the end of the process, the file name of the saved dispersion curve(s) will be displayed as shown
below:

@ All curves have been saved under the following common name:

<Rundle{SR){24-CH-Roll){(X1=1dx){Auto-OT)(*). DC>
(" = Record Number)

« OK
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2.4.2 AUTO Process on Dispersion Image Chart

This section describes an AUTO process that can take place during the previous (manual) mode of
dispersion-curve extraction (i.e., the 2nd step of dispersion analysis). Input to this process is an
overtone image file [*(*OT).dat]. From the main menu, select items as shown below:

= ParkSEIS (PS)© (Versjo - AUTO) - Copyright Park Seismic LLC
> Process & S-Velocity (Vs) . Dispersion z!; Inversion @& Display Setup Source/Rec4 ) % Modeling ﬂ Utility ﬂ Settings ;5 Info
P | SVelocity (Vs) {@ &, Get Dispersion Curve(s) From Image Data [*(*OT).dat]

_ . | 55 Make Dispersion Image From SEG-2 Data (*.dat) (*.*)
M i ??( X ‘??; Make Dispersion Image From S/R Coded Data [*(SR).dat]

" 1 2 Hel
ParkSIEIS S0 AUTD

dodeling | Utilty | Settings | Info | Help | AuTO |

Or, from the tool panel, select the button as shown below:

Ao oR X 2

ucess] S-Velocity (V's) I_Inversion | Qisplayl Source/Receiver (SR) Setup | Modeling | Utility | Setfings | Info | Help | AUTO |

Select an overtone image file [*(*OT).dat]:

2 Open Overtone (OT) Data File (DAT)
Lookin: | i Tools o «®erEr
Name 3 Date modified Type
1DVs 8/24/2017404PM  File folder
OT(Rundle(SR)(24-CH-Roll)(X1=1dx)(Auto-... 8/24/20175:20PM File folder
BPS-AUTO | B2V2017520PM | Filefolder
[@BRundie(SR)(24-CH-Roll (X1=1dx(Auto-OT) _ 8/24/20173:21PM__ Surfer Worksheet
23 Rundle(SR)(24-CH-Roll)(X1=1dx) 8/17/20172:55PM  Surfer Worksheet
< >
Flename:  [Runde(SR)24-CH-Roll(X1=1dx{Ato-OT) Open |
Fles oftype: [Overtone (OT) data file (" DAT) ! Cancel | |

In the top tool panel of the displayed chart, click "AUTO" button:

] <Dispersion Analysis: Step 2> sTar=]
Bles | Mu | sesle | process [Dispersion Andyse)]
? & t B B > ?
AUTO" Bounds Controls Extract Save Inversion Help
D\Lp\uy]_‘
voews ¥V YV Y YV YV VVYYVYYVVYYY
®Current 29 0 ] [] 100 120 140 160
Surtace Locaton (m)
Rundie(SR)(24-CH-Rol)(<1-1dx)(Auto-0T).dat (Recard - 1)
1500 T T T T T T T T T T T ——
12501-
10004+

Phase Velocity (m/sec)
o~
S a
s 2

)
&
=]

i i i i £ : | Fecaiitist
T + + + + + + + T

5 10 15 20 25 3 3B 40 45 50 55 60 65 T 75
Frequency (Hz)
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A control dialog will be displayed as shown below. Refer to "Section 6" for options available in this
dialog. Click "OK" to proceed with all default parameters.

T ==

1 QOptions |

SN Evaluation | Auto Process |

Method lQ_pucng lar |
Bounds detection algorithm based on
@ coherency (COH) of dispersion pattem detected,
© signaMo-naise (SN) ratio of overall energy, and

 frequency (FRO) range of major energy trend.

Stack ambient OT records based on signako-noise (SN) ratic &

Retection lQundllUnng | Bange | Soail Cheracteristics ] PEreconditioning 0T|
Mode to detect M detection critenia

& Fundamental mode (M0} ier (%) 25
 Apparent mode (AMD) \A("ﬂ 5

A
v QK % Cancel |

If the input file was generated from a previous AUTO run, then the program will detect it and try to use
previous scanning results to facilitate the automatic curve extraction process. Click "Yes" to use them.

Previous evaluation results exist!

Would you like to use them?

® No X Cancal

Otherwise, the program would want to proceed and run the "global" evaluation first before the
automatic process takes place as shown below. It is always recommended to choose "Yes" (i.e., run the
global evaluation) to enhance the effectiveness of the automatic process. If this global evaluation is not
pre-performed, then the optimization of parameters for the automatic process will be based only on the
local overtone record being processed. This can limit the effectiveness of the automatic process.

Would like to perform a global evaluation?

This will enhance the reliability of automated detection.

O No | X Cancel
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An automatically extracted dispersion curve will be displayed on top of the identified trend of the
fundamental-mode dispersion as shown below. Examine the curve and then click "Save" button. The
process will move to the next overtone record. Continue to click "Save" button after examination of
each extracted curve until all overtone images are processed.

S <Dispersion Analysis: Step 2>

Fies |Muti-OT|QT | Scale | Process ‘
‘ P & ?

?

AUTO" Bounds

Displayj_l

Thoews_ ¥V Y Y Y Y Y Y YV YYY Y
4 L] 80 100 120

#Curent 20

vV V V¥
4@

1 180

Surface Location (m}

Rundle(SR)(24-CH-Rol)(<1=1dx)(Auto-0T).dat (Record = 1)

C,
B3
g 8

3
8

7501+

Phase Velocity {(m/sec)

H : : H : H . : : : H : kwu:pNo -
T T T v y v 7 y T 7 T y ¥ T
5 0 15 20 25 30 35 40 45 50 55 60 65 T0 75
Frequency (Hz)
< Dsperson Curve Exiracted

The normal curve-edit process (e.g., delete/add/move data points by using the mouse) can be applied to
the extracted curve at any time before clicking the "Save" button as shown below:

5 s [@[=
Files |Munr0‘l‘\ QT \5ca.|e \E’rocess Dispersion Anarysws‘

7 & al By 3 ?
AUTO™ Bounds Controls Save I Help
Display 1 |

vhewms VYV ¥V V VY ¥ VY Y VYV VYV Y YVVYYCY
49 L o0 00

&Cument g9 120 140 169

1
Surtace Location (m)

Rundle(SR)(24-CH-Roll)(<1=1dx)(Auto-0T) dat (Record = §)

§ o ———
i 0 Ampltude(¥) 100

Phase Velocity (m/sec)

30 35 40 45 50 75
Frequency (Hz)
O Dispersion Curve Extracted
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2.5 Scanning Seismic Data for SN Evaluation

This section describes an automatic process used to evaluate the signal-to-noise (SN) ratio of each
record in a seismic data file [*(SR)*.dat]. Definition of SN ratio is based on the five attributes of an
overtone record (processed from each seismic record) outlined in "Section 1. Overview"; Pattern,
Coherency, Definition, Amplitude, and Energy. The evaluation results can be used to infer the overall
"quality" of original seismic field records. In consequence, they can also be used to evaluate the relative
confidence level of the final velocity (Vs) cross section by considering the record range that was
responsible for specific lateral area in the cross section.

From the main menu, select items as shown below:

syright Park Seismic LLC — a
& utiity %y Settings 5 Info  ? Help ¢ |AUTO  Exit
& 2D S-Velocity (Vs) Cross Section From 4
{5} 1D S-Velocity (Vs) Profile From »
1., Get Dispersion Curve(s) From Image Data [*(Auto-OT).dat] Q
@ Scan Seismic Data for Signal-to-Noise (SN) Ratio Evaluation
? Help

Or, from the tool panel, select the button as shown below:

Erncess] S-Velocity (Vs)l Dispersion | i | Qisplayl Source/Receiver (SK) Setup | Modeling | Utility | Settings | Info | Help |

- B2 N - @

Select a seismic data file previously prepared that has source/receiver (SR) setup encoded [*(SR)*.dat].

E A Seismic-Data File with SR Setup [*(SR)*.dat] E
okn [B Tl 7] & @
Name ’ Date modified Type Size
@2 Rundie(SR)(24-CH-Rol)(X1=1d) /172017 255PM__ Surfer Worksheet 28,607K8
Fiename:  [Runde(SRK24-CH-RalX1=1d) open |
Fiesofte: [Sesmc Data ("det) =l Corcel

If the file was previously processed in AUTO mode, then the program will detect it and try to utilize the
previous results.

Please NOTE! n

A previous scanning result exists!

Would you like to display it (No=scan again)?

© no X Cancel
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Otherwise, the program will run the scanning again without referring to the previous results as shown
below:

Scanning seismic records for SN evaluation...

_ 47%

The final scanning results will be displayed in a chart as shown below:

»S Scanning Result: <Overall SN = 48% (Fair)> @ [=]

Eiles |
in

<«0OPUS(Line13)(SR)(Auto-OT).DAT>
Overall SN = 48% (Fair)

Signal-To-Noise (SN) Ratio (%)

0 .=
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
Record Number

The scanning results shown above indicate that the velocity (Vs) results in 2D cross section
corresponding to record numbers approximately in 80-130 are more reliable in comparison to other
areas. The relationship between record number of seismic data and lateral distances in the cross
section can be found by displaying the table of SR setup from a seismic data display (a button in "View"
tab). Range of SN values and corresponding quality descriptions are presented in the table below:

Table 1: Description of SN vs. corresponding attributes.

SN (%) Category Quality Description

80-100 Excellent Best quality for AUTO process. Highly reliable results are expected
60-80 Good Good candidate for AUTO process. Reliable results are expected

40-60 Fair Marginal quality for AUTO process. Results should be used with caution.
20-40 Poor Lowest quality for AUTO process. Results should be used with caution.

0-20 Bad (Unusable) Data should not be used for AUTO process.
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2.6 "Options..." in AUTO

Options available during an AUTO process are explained here. By nature of an automated process, it is
not expected that users will have to visit them often for any better optimization than the default
settings the program already provides. However, only those options that can influence the
effectiveness of the overall process are briefly explained in this section to help understand what might
have caused some features observed in the final result of velocity (Vs) profile.

In the main page of the AUTO dialog, there are two main options of "Dispersion" and "Inversion"
analyses as shown below. Both of them are always checked to generate the final velocity (Vs) profile
unless the purpose is to generate only dispersion curves automatically (as explained in Section 4). To
access all other options available, click the "Options..." button as shown below.

ParkSEIS - AUTO Q

? ‘ = Options

o] e

Automatic Process for S-Velocity (Vs) Profile

A seismic data set with source/iecenver (SR) setup appied ['SR) dat] or & dispersicn-mage
data set [TAuto-OT) dat] is processed to generate 3 shear-velocy (Vs) profile (10 o 20)
thiough  senes of full automatic analysis steps. The profile vall be dsplayed at the end of
the analysis. Click "Run AUTO" to start the process.

Operations to Perform

Dispersion {overtone image and dispersion curves)
Inversion [yelocity (Vs) profile - 1D or 2D) v
¢ Run AUTO

Auto Process Tab

Those options that can directly influence on the final velocity (Vs) profiles are included in this tab.

The "Save graphic (*.jpg) of extracted dispersion curve and image" will save, if checked, the image (in
JPG) of extracted dispersion curve superposed on the corresponding dispersion image during the
automatic process of the curve extraction.

Spatial Resolution

This option, shown below, can influence on the (horizontal and vertical) resolution of the final 2D cross
section. In theory, the highest resolution is most desirable. However, there are always adverse
influences from the noise wavefields (i.e., everything rather than the fundamental-mode dispersion
energy trend). Efforts to increase the detection ability of MO trend in an overtone record will inevitably
decrease the resolution at certain parts of dispersion image. Therefore, in practice, the automatic
process is a tradeoff between a theoretical resolution and a practical effectiveness. Default values (75%)
for both horizontal and vertical resolutions are the most optimum values empirically calibrated. The
lower values will decrease the overall spatial resolution, but make the detection process more effective
by suppressing adverse influences from the noise wavefields. On the other hand, the higher values may
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increase the resolution if noise wavefields are insignificant. Therefore, for a seismic data set with
complications (e.g., strong ambient noise and higher modes, severe lateral variation of subsurface
conditions, poorly developed surface waves, etc.), the lower values (e.g., 50%) for both "Horizontal" and
"Vertical" resolutions will make the automatic process more reliable. If the data set is in good quality,
then the higher values (e.g., 100%) can generate a cross section with the highest spatial resolution the
automatic process can ever achieve. The data quality can be assessed by the "Scanning" option
described in Section 5. If the overall scanning result is "Good-Excellent" (= 60%), then the resolution
values can be increased above the default values (e.g., 100%). If the result is "Poor-Bad" (< 40%), then it
is recommended to lower the values (e.g., 50%).

Dispersion and Inversion

Options to change parameters for dispersion ("Dispersion Curve") and inversion ("Inversion") analyses
are shown below. They are the same options available when performing each analysis in a manual

mode.
ParkSEIS - AUTO E ParkSEIS - AUTO | x|
? = Bad ‘: s = Bac

SN Evaluation | SH Options | Auto Bounds | Ayto OT Auto Proces SN Evaluation | SM Options | Auto Bounds | Ayto OT  Auto Process

Seve graphic (* jpg) of extracted dispersion cunve and image Save graphic (* jpa) of extracted dispersion cunve and image

Praceed to jrversion automatically ~ Proceed to jmversion automatically =]
Stan inversion progess

by ~ Start inversion process automatically v
r Display imversion monitor r
Display processiny i the end r Displeyy processing history atthe end

Display imsersion
Spatiel Resolution® | Dispersion and Inversion Spatial Resolution Dispersion and Inversion

W Horizontal (%) 75

 Yertical (%) 75 =| B Dispersion Curve

Satesal (horizontal) and vertical iesclution of velocly [Va) varistion in the final 2. caoss section & jversion
Nofe o bigher resoletion can aeke the process mere velnevable fe posse. '

Auto OT Tab

Parameters that can influence some features of the overtone records [*(Auto-OT).dat] are available on
this tab. For example, in the "Frequency range (Hz)" box, you can change the start ("MIN") and ending
("MAX") frequencies, as well as the interval ["Interval (after resampling)"], of the overtone record. All
options available in this tab are directly related to the suppression of computational artifacts inevitably
generated from a 2D wavefield transformation.

Wavelength and Smoothing
The shortest ("MIN") and the longest ("MAX) wavelengths in the overtone record are specified. Energy
outside this bound will be muted (i.e., zeroed). Smoothing of an overtone image is applied by the

parameters specified in the "OT Smoothing (# of samples)" box as shown below. A higher number will
apply a wilder smoothing along the corresponding axis (i.e., "Frequency axis" or "Phase velocity axis").
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Tapering and Filtering

Tapering at the beginning and ending parts of the frequency axis of an overtone record is specified in
the "Tapering" box; 0=no tapering, 1=weak tapering, 2=mild tapering, and 3=strong tapering will be
applied. The exact amount of tapering for each option (0-3) is determined with reference to the spectral
characteristics of the original seismic record. The "Noise filter" specifies the extent (%) of filtering
background noise wavefields in an overtone record.

ParkSEIS - AUTO ParkSEIS - AUTO EX

?

= i = ack To Main

SN Evaluation | SN Options | Auto Bounds Auto OT

SN Evalustion | SN Options | Auto Bounds  Auto OT Auto Frocess |

C\Pask Seismic LLC\Park SEIS\Rlaquel D Vicerte\D sta08242017 C:\Purk Seiamic LLC\Park SEIS\Flaquel Die Vicente\Data0B242017

SEISMIC |SEG22PS(SR)(12-CH-Roll)(x1=6dx). DAT SEISMIC |SEG22PS(SR)(12-CH-Roll)(X1-6dx) DAT
C\Park Seimic LLCParkSEIS\R aquel D Vicerde\D 2208242017 C:\Pask. Seismic LLC\PakSEIS\Rlaquel De Vicenis\Datai242017
oT [SEG22PS(SR)(12-CH-Rol(x1 OT).dat oT SE (SR)(12-CH-Roll) OT).dat

Lhange

Change
Frequency range (Hz) Fraquency range (Hr)
MN 1 Max i ferval (ater resampling) [0.2 MiN [T Max [150 nterval (after 2
Wavelength and Smoothing | Tapering and Fitering |

Wavelength and Smoothing [Topering and Fiftering

Topering* |1 3 Noise fiter (%= [25 B

Wavelength Range™ OT Smoothing (# of samples)™
MIN [os Fraquency sas [ 7]

= Momalize output OT record(s)
MAX 3 Fhase velocity sxis |1 c

“Taper ot equency ends; 0=no Laper, 1 wreak, Zemid, Jestiong
“Miti=eceives spacng, MAX=aay kengh “Srocthing by avesagng sanple: Fkaing backgpound reiss Dero i)

Auto Bounds Tab

Parameters that can influence some features of the special overtone data set [*(Bound-OT).dat] can be
changed from this tab. This overtone data set is generated by recognizing patterns in the original
overtone record data set [*(Auto-OT).dat]. Itis used to generate a special type of dispersion curve
[*(BoundDC).DC] for each overtone record that is in turn used to set the (lower and upper) bounds for
the subsequent process to extract a dispersion curve from the original overtone record [*(Auto-OT).dat].

The "Method" tab shows different options that can be used to extract the bound dispersion curve
[*(BoundDC).DC]. Default option ["coherency (COH) of dispersion pattern detected"] is always
recommended. "Options" and "OT" tabs contain parameters that are important only from coding
perspectives. The "Detection" tab at the bottom of the page shows the mode of detection to be chosen
("Mode to detect"). The "Fundamental mode (MO0)" will focus only to the fundamental mode during
the detection process, whereas the "Apparent mode (AMO0)" will focus on the pattern created by the

strong energy trend without evaluation of the possible mode(s). All other options are important only
from the coding perspectives.

ParkSEIS - AU | x|
2 <] Back To Main
SN Evaluation | SN Options  Auto Bound Auto Process

geiora o7 |

Bounds detection algorithm based on

& coherency (COH) of dispersion panem detected,

" signako-noise (SN) ratio of overall energy. and

¢ frequency (FRO) range of major enerqy trend

F

Detection | Conditioning | Bange | Soil Cheracteristics | Precondiioning OT |

Mode 1o detect MO detection crtena

& Fundamental mode (M0) Outer (%) [es

¢ Apparentmode (AM0) Window (%) 5
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SN Options Tab

Parameters related to a specific method of signal-to-noise (SN) ratio evaluation are gathered on this
page. All of them are important only from the coding perspectives.

S - AUTO | x |

1 =B Back To Main

SN Evaluation SN Options | Auto Bounds | Ayt OT | Auto Process |

[Esfern] coherency | Dsfiniton | Amplitude | Energy |

Batio for frequency cut Velocity cut
Low |06 High (05 #sample 50 3
Contribution (%)
vokcty [ f B
Energy ] I |_3] |
Frequency [ J -

SN Evaluation Tab

Parameters related to the SN ratio evaluation (by using a specific method) are gathered on this page. All
of them are important only from the coding perspectives.

ParkSEIS - AUTO E

Back To Main

SN Evaluation | SN Options | Auto Bounds | Auto OT | Auto Process |

=

Erequency tapering (Hz) ‘Wavelength tim Smoothing
Lowend |4 MIN 1 #sample |2 Q
Highend  [140 Max [5

Atributes of Dispersion Image for Evalustion

Weight (%)
Paftern ‘. e — .J — |80 2l
Coherency ’._ ] e — 5 =l
Definiion ’._.I ) T e
Amplitude Flj o .. ..k E|
Energy ’.— I ) 3 E|
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3. Dispersion Image Generation - New Options Added

The two options of "OT Tapering" and "Noise Filter" are added in the dispersion-image generation
module that can be reached from the main menu by going to "Dispersion." It can be started by
importing seismic file(s) in SEG-2 format or a file in PS format [*(SR).dat] as illustrated below. Itis
assumed input data already has field geometry encoded.

(d PS - Version 1.0
> Process & S-Velocity (Vs) . Dispersion @ Inversion @ Display Setup Source/Receiver (SR) ": Modeling ﬂ Utility ﬁ Settings 7 Info
&, Get Dispersion Curve(s) From Image Data [*(*OT).dat]

't

i Exit

SEG
7

Make Dispersion Image From SEG-2 Data (*.dat) (*.*)
??‘: Make Dispersion Image From $/R Coded Data [*(SR).dat]

[ad PS - Version 1.0
2. Process i S-Velocity (Vs) . Dispersion (I Inversion @@ Display Setup Source/Receiver (SR) &% Modeling & Utility ﬂ Settings 7 Info *%} Exit
& Get Dispersion Curve(s) From Image Data [*(*OT).dat]

*° Make Dispersion Image From SEG-2 Data (*.dat) (%)

??; Make Dispersion Image From S/R Coded Data [*(SR).dat]

When the control dialog is displayed, click "Options..." and then "Full List" as shown below.

<Dispersion Analysis: Step 1> <Dispersion Analysis: Step 1>

Help ? I u m Back to Front

Files
C:\Park Seisrmic LLC\ParkSEIS\auto Test Room\Real Data
INPUT  [ACT-CREST(SR) DAT
C:\Park. Seismic LLC\ParkSEIS\Auto Test Room\Real Data
OUTPUT [ACT-CREST(SR)(ActiveCT) dat  Ghange...|

This generates 'dispersion image' data [4(OT).da].

Run Dispersion Image

x
Erequency / Velocity Active MASW
This is the first step of dispersion analysis that consists of two steps (1 & 2) b .
A'dispersion curve' is extracted from each image in step 2. Frequency and % Full List
phase velocity ranges can be manually modified by clicking ‘Options..." on top

where other related parameters can also be changed

X Cancel X Cancel

The two options ("OT Tapering" and "Noise Filter") are found in the appropriate tabs as illustrated below.

OT Tapering applies tapering in the dispersion image on both edges of frequency axis. The frequency
ranges for tapering are determined from the spectral analysis of input seismic record. The degree of
tapering is set by a number in 0-3; 0 = no tapering (default), 1 = weak, 2 = mild, and 3 = strong.
Examples with "0" and "2" degrees, respectively, are displayed below.

Noise Filter applies a noise reduction process to attenuate the background energy so that the most

dominant energy trend can become more distinguished. A higher number will apply a wilder filtering of
background noise. Examples of "0" and "25%" are displayed below.
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Locations of "OT Tapering" (left) and "Noise Filter" (right) in the control dialog are illustrated below.

(Bﬁestme‘ & |mport ‘ B} Save | Back (EBes‘torel & Import | B3 Save | Back

[Erequency &veloci] Active MASW| Qthers | [Erequency &.velocity] Active MASWl thersl

Range Attributes | Range Aftributes |

Spectral | imaging| Spectral Imaging |

> Geophone (Hz)  [4500
Cutstreaks (%) |0 5

White Balance (%) |0 :| Spectumbounds I
w

BB ratio (%) 0 :] Normalize EFT

2\

Complex taper (%) |0 % Tapering* o Noise filter (24)" ple Offset
“Taper at frequency ends: D=no taper, 1=weak 2=mild. 3=strong *Filtering background naise (0=na fiter)

X Cancel | X Cancel

Dispersion images processed with no ("0") (left) and mild ("2") (right) tapering degrees are illustrated
below.

Mt AVATAVATATATAATAYE A" ATATAATAYATAATATATATAYATAATAYATAATATAYATAYAMAYATATATATATATAVATATATAYATATAY v VATATATATAVATATATA AATATATATATAMATATAYATATATATAYATATATAVATATATATATATATAMATATAYATATATAYATATATATAVAT
20 30 %0 £ %0 @ 4o & 320 30 %0 30 %0 @ “o &
Surface Locaton (m) Surface Location (m)
OPUS(Line13)(SR)(CUT)(ActiveOT)(RTOFilter-0) dat (Record = 110) OPUS(Line13)(SR)(CUT)(ActiveOT)(Tapering=2).dat (Record - 110)
1500 | 1500 e
0 Ampityde (%) 100 0 Ampitde (%) 100
= 1250- fH = 1250
€ 1000 € 10004--
z 2z
8 750 8 750
2 2
| | k
& = 1 & el N _
250 .- ’ ’ ; 014 ' : ’ * h
£ H - G =) —_—— - _ Redord No =110 g H L g =g —_— — Recerd No <110
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Frequency (Hz) Frequency (Hz)

Dispersion images processed with "0%" (left) and "50%" (right) noise filter are illustrated below.

OPUS(Line13)(SR)(CUT)(ActiveOT)(RTOFilter-0)(vStack)-1.DAT (Record = 100)

OPUS(Line13)(SR)(CUT)(ActiveOT)(RTOFilter-0)(VStack). DAT (Record = 100)

— | —
ide (%] 100 0 Ampitide (%) 100
1250
5 g
8 £ 1000
E E
= =
3 8 750 }
2 2
2 2 500 T
& g ] G L
555 N et
e ———Reconi No- 100 i - P P B —— S Record No~100
50 60 70 80 % 100 10 20 30 40 50 60 70 80 % 100
Frequency (Hz) Frequency (Hz)
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4. Seismic Site Characterization (NEHRP vs. Eurocode)

Open a 1D velocity (Vs) profile by going to "Display" -> "S-Velocity (Vs) Data" -> "1-D Vs Profile (*.LYR)"
as shown below.

ps ParkSeis (PS) - Copyright Protected

2 Process & S-Velocity (Vs) . Dispersion @ Inversion & Display [E) Setup Source/Receiver (SR) "'}' Modeling $ Utility ﬂ Settings }5 Infe 7 Help
?;’; Seismic Data

E Dispersion Data [*.dc, *(*OT).dat] >

] i 1-0 Vs Profile (LYR)
1&. Open Spectra File(s) (*SPC) & 2-D Vs Cross Section (~.TXT)

l Spectra Display

-

A Open Text File (*.TXT, *.LYR, *DC, etc)
Text Editor

? Help

Click "Vs30m" button located at the bottom right corner as shown below.

s TestLYR - olEd
Fies |view Edit lQhaﬂ | Layer | Dispersion| Inversion | Seismic|
[ =) m K C
EdtLYR| Show ||EdtLYR]f NewLYR| Remap | uUpit

Layered-Earth Model 7
S-Velocity (Vs) (m/sec)
500 750

Depth (m)
-
&
o
(W) deg

n
S

)

=]

Haff Space (H/S) %

§ : t } § { 100

500 1000 1500 2000 2500 3000 3500
S-Velocity (Vs) (fUsec)

-Vs (1)

Chart Size: 584 x 457

Choose which standard you would like to use to characterize the site from the dialog as shown below;
default option for US (ft) unit is "NEHRP", while that for metric (m) unit is "Eurocode."

K

Seismic Site Characterization - NEHRP (USA) or Eurocode
Which would you like to choose?

& NEHRP (USA) - Seismic Site Classification

¢ Eurocode - Ground Type

v OK X Cancel
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However, any option can be used for the same profile as shown below; "Eurocode" on left and "NEHRP"
on right.

&

Fles |View Edt |chart |Layer | Dispersion| inversion | Seismic| Eies |View Edt |Chart | Layer | Dispersion| lnversion| Seismic|
& ] m K (] w [u] ] i3 ] @ r
EditLYR| Show [|Edit LYR|| New LYR| Remap Upit do® EditLYR| Show |lEdit LYR|| NewLYR| Remap Unit Undo™
Layered-Earth Model 7 Layered-Earth Model 7
S-Velocity (Vs) (m/sec) S-Velocity (Vs) (misec)
50 500 750 500 750 1000
Vs T Vs
H 10
Vp ’ 2 p
H 30
10- H
Vs, - | i 0 s,
3 E —Site Class’D 0 g »
» g {Stift Soil) 0 % v
So Vs(100k) =664 (fsec) o 2
i 25 8o I
H oo
100 Os 30 | 100 Os
500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500
S-Velocity (Vs) (fsec) Qp S-Velocity (Vs) (fUsec) Qp
s Vs30m v Vs30m
[ (Chart Size: 564 x 457 I

Description table for the corresponding standard is displayed by choosing "Yes" to the following dialog.

Would you like to display 'Seismic Site Classification’ table?

® No X Cancel |

This table can also be displayed by clicking "Vs30m" button in the "View" tab as shown below; normal
click for "NEHRP" and right click for "Eurocode" table.

| Laver | Dspersion| inversion| Sesmic|
] H > 4 1 < " v Vs30m
Fa | s [ x Y | Data |lcontents| History | Bounds | pC's uswERD"
Layered-Earth Model Z
S-Velocity (Vs) (misec)
250 500 750 1000
Vs
10
. L >
10; 30
£ ] e Class ! Mo o A
£15 (St Soi) 50 g .
8 5. Vs(100f) = 664 ) *7“; 3
25 8o i
| fo0
30 100 Os
50 1000 1500 20( 25( 3
S-Velocity (Vs) (fisec) Op
v Vs3om
(G Sz 80357

The tables can also be displayed from the main menu by going to "Info" -> "Seismic Site Characterization
Table" as shown below. The tables are displayed on next page.

3 Process & S-Velocity (Vs) [ Dispersion (¥ Inversion ¥ Display [ Setup S /Receiver (SR) % Modeling 3 Utility [y Settings 5 Info ¢ AUTO  Exit

IHB'D |JiAbvut I
=4 Disclaimer

P .
W@ X [ PS Data Format

ParkSIEIS 3.0 AUTO

Process | S-Velocity (vs) | Dispersion | Inversion | Display | Source/Receiver (SR) Setup | Modeling | Utiity | Setings Info

E seismic Site Classification Table

? Help
?‘: About this version »
& Readme (".txt) »
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Seismic Site Characterization Tables
"NEHRP (USA)" (top) and "Eurocode" (bottom)

30-m 100-ft)

or Vs

Seismic Site Classification (Vs

S-Velocity (Vs) (m/sec)
1000

Color Code | E
Used in ParkSEIS | F

1500 3000 4500 6000
S-Velocity (Vs) (ft/'sec)

NEHRP* Seismic site classification based on shear-velocity (Vs) ranges.

S-Velocity (Vs) (ft/sec) S-Velocity (Vs) (m/sec)

(o dARock) > 5,000 > 1500
B
(Rock) 2,500 — 5000 760 — 1500
C
(Very Dense Soil and Soft Rock) Ldii=BALY silonil
D
(stiff Soil) 600 — 1,200 180 - 360
E <600 <180
(Soft Clay Soil)
F < 600, and meeting some < 180, and meeting some
(Soils Requiring Add’l Response) additional conditions. additional conditions.

* National Earthquake Hazard Reduction Program (www.nehrp.gov)

Ground Types - Euro Code*

S-Velocity (m/sec)
100 180 360 800

Color Code S, D @
Used in ParkSEIS S, E

Vs30° Ngpr? CF

Description

Rock or other rock-like geological formation, including at most 5 m of weaker
material at the surface.

> 800 - -

Deposits of very dense sand, gravel, or very stiff clay, at least several tens of
B meters in thickness, characterized by a gradual increase of mechanical properties 360-800 >50 > 250
with depth.

C Deep deposits of dense or medium-dense sand, gravel or stiff clay with thickness 180 — 360 15-50 70— 250
from several tens to many hundreds of meters.

Deposits of loose-to-medium cohesionless soil (with or without some soft

cohesive layers), or of predominantly soft-to-firm cohesive soil. <180 =15 =10

A soil profile consisting of a surface alluvium layer with Vs values of type C or D
E and thickness varying between about 5 m and 20 m, underlain by stiffer material
with Vs > 800 m/s.

Deposits consisting, or containing a layer at least 10 m thick, of soft clays/silts <100

with a high plasticity index (Pl > 40) and high water content (indicative) - 10-20

51

S Deposits of liquefiable soils, of sensitive clays, or any other soil profile not
2 included in types A— E or S1

* defined by shear wave velocities (Vs's) in the top 30 m, and alse by values for Ng;; and C,, [from “Eurocode 8: Seismic Design of Buildings
Worked Examples (EUR 25204 EN — 2012)“ by Bisch et al. (2011)]

2 shear wave velocities in the top 30 m (m/sec), © standard penetration test (blows/30cm), © undrained cohesive resistance (kPa)
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5. Table 1 - Table of Updates
Type Code
DA: Dispersion Analysis, DD: Dispersion Display, SD: Seismic Display, GE: General, IA: Inversion
Analysis, SR: Source/Receiver (SR) Setup, Vs1D: 1-D Vs Display, UT: Utility

Applied
Type Content
)
DD When multiple number of dispersion images (OT's) are stacked to generate a stacked N

image, the program offers an option to filter background noise by providing a dialog
where the degree of filtering (%) can be specified (0%=no filtering).

SR When the source/receiver (SR) setup is run by the graphical Wizard, more warning v
and notification messages can be issued at various stages of the execution to avoid
confusions and misconceptions. For example, when a negative value is entered for
the source offset (X1), a warning message will pop up to notify it is a distance (not a
coordinate) that should always be a positive number. Then, the program resets the
number to a positive equivalence of the entered value.
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6. Table 2 - Table of Bug Fixes

Type Code
DA: Dispersion Analysis, DD: Dispersion Display, SD: Seismic Display, GE: General, IA: Inversion
Analysis, SR: Source/Receiver (SR) Setup, Vs1D: 1-D Vs Display, Vs2D: 2-D Vs Display, UT: Utility

Type

Content

Fixed (V)

DA

When generating a dispersion image file [*(*OT).dat] from a passive seismic data
set, resulting image data sometimes contains invalid header parameters; for
example, negative number of samples or a negative frequency interval in the file.
This was caused by improper specification of frequency parameters that are used
to generate the image file. This has been fixed so that the program notifies the
issue and automatically adjusts values to avoid the conflict.

N

DA

When generating a dispersion image file [*(*OT).dat] from a passive seismic data
set, the program sometimes hangs during the evaluation stage of input seismic
data without issuing any notification. This was caused by a glitch in the spectral
evaluation algorithm and has been fixed by replacing it with a more robust
algorithm.

DD

When dispersion curves [*.DC] are displayed, sometimes (depending on the
previous history of the file) the unit in the phase velocity axis is mistakenly labeled
as "m/sec" even if it should be "ft/sec." This has been fixed.

DD

When a dispersion image file [*(*OT).dat] is displayed, the original features of the
image would not be restored when the file has only one image record. This has
been fixed.

GE

When an input file (of any type) is imported from the file open dialog, the program
hangs when there are foreign characters included in the file path without any
message. This has been fixed and the program will notify this so that the user can
fix the source of the issue.

SR

When the source/receiver (SR) setup is run by importing a text file, the comment
line indicator ("//") appearing in the 1st line was not recognized by the program
causing either system crash or invalid output data. This has been fixed.

SR

Decimal points of receiver offsets were previously ignored during the
source/receiver (SR) setup run by importing parameters specified in a text file; for
example, "1.5" was taken as "1.0" previously. It has been fixed so that up to two
(2) decimal points are accounted for if the receiver spacing is smaller than 0.2.
Otherwise, at least one (1) decimal point is accounted for.

Vs2D

When a bedrock velocity contour is drawn in a velocity (Vs) cross section that has a
topographic correction applied, the drawn line does not account for the
topographic variation. This has been fixed.
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