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This document introducgyou to theuser interface of Basiny/2.0.

BasinVis 2.0 is an opeource software implemented entirely in MATLAB® version 9.3 (R2017b) and
NEIljdZANBa (GKS WwW{eYoz2ftAO aliKQ YR W dzZNB¥S CAGGAY3AQ
package). It can be operated under Microsoft Windowsdifgher), Mac OS X (10.7.4 p or higher),

and recent Linux distributions (e.g., Ubuntu 18.04 LTS or higher).

For detailed descriptions of the functionality of Basinkissionsl.0 and2.0, please check the
publications

Lee, E.YNovany, J., Wagreichyl., 2020. Compaction trend estimation and applications to
sedimentary basin reconstruction (BasinVis 2.0). Applied Computing & Geosciences 5, 100015.
https://doi.org/10.1016/j.acags.2019.100015

Lee, E.YNovdny, J., Wagreich, M., 2016. BasinVis 1.0: A MA®Ib&Bed program for
sedimentary basin subsidence analysis and visualization. Computers & Geosciencesl2Y, 119
http://dx.doi.org/10.1016/j.cage0.2016.03.013

Eun Young Lee Johannes Novotny Michael Wagreich

Faculty of Earth System Depatment of Computer Department of Geodynamics
and Environmental Sciences Science and Sedimentology
Chonnam National University ~ Brown University University of Vienna
Gwangju Providence, RI Vienna

Republic of Korea USA Austria


https://doi.org/10.1016/j.acags.2019.100015
http://dx.doi.org/10.1016/j.cageo.2016.03.013

BasinVis

e

Copyright© 2020 Eun Young Lee, Johannes Novaitighael Wagreich

©0E0

The content irthis book is licensed under a Creative Commattsbution-NonCommerciaShareAlike 4.0
International (CC BMGSA 4.0). This means that this license allows reusers to distribute, remix, adapt, and
build upon the material in any medium or format for roommercial purposes only, and only so long as
attribution is given to the creator. If you remix, adapt, or build upon the material, you must license the
modified material under identical terms.

Cover photo: Antelope Canyon, AZ2@14Eun Young Lee



BasinVis
—

BasinVis 2.0 Guideline for Users

by
Eun Young Lee
Johannes Novotny

Michael Wagreich
July2020

Citation:

Lee, E.Y., Novotny, J., Wagreich, M., 2020. BasinVis 2.0 Guideline for Users. Open Access.



e\sinVis

§ Subsidence

from Lee et al. (2020)



BasinVis

R
TAB.E OF CONTENTS
INSTALLATION. ... e e e e e e e et e e e e et s e e e eeta e e eenranaaaaees 8
MAIN WINDOW.....cetiieeiiiiiieiee ettt e e e e st e e e e e s s snnbnneeeae e 9
WORKFLOW CHART......citiiiiee ettt e st e e e s saaee e e e e e e e nnnnneeaa e e e s nnneees 10
DA T ASET ittt e e e e e e e e e e e e e e e nnnreeees 11
] 11 1 N 12
S 110 1YY - TP 12
Stratigraphic UNItS.........ouviiiiieiiieee e 12
WEIl DAL INPUL......ceeieiiiiiieie et e e e e e e annes 13
STRATIGRAPHIC SETTING. .....cttiiiiiiiiiiiieiee et eee e siieeeee e 14
Sedimentation Profile...........cccuiiiiiiiiiee e 14
Stratigraphic VisualiZation..........ccoooeieeeiiiiiiiiiiieie e e e e e e e eeees 15
CrOSSSECHION PIOL......eeiiiiiiiiiiiiiiee e e e 19
Decompaction PArametersS...........c.uuviiieeiiiiieiieee et 21
SUBSIDENCE.......oeeiiieeiiieee et e e e e e e e e e e s e e e e e e e nnnnees 22
SUDSIAENCE ParamMeteIS......cccccieieeiiiiiiiiiiiii et r e e e e e e e e e e e e e e e e e e e e ea e e 23
IDSIAENCE ANAIYSIS....eeiiiiiiiiiiieie e 24
DT 02 1] I8 d o ) 28
Subsidence VisSualiZation.............oouiiiiiiieiiiiiiiiiee e 30
COMPATION TREND. ... .ciiiiiie et e e 32
Trend EStMAtiON........ocuviiiiiieiiiiiieece e 32
TrEN LIDIAIY....cooiiiiieieee e 35
REFERENCES. ...ttt e e e e e s s e eaeeas 36

BaSINViS LICENSE ... oot r s 38



BasinVis

INSTALLATION

download BasinVi2.0at

https://geologistlee.com/basinvi2_0/
https://github.com/jonovotny/BasinVis/tree/2 beta

- extract the Zip file in a directory of yoahoice.
- open MATLAB and change the current folder to the BasinVis directory.
- SESOdzi S &Yl A amingngvdndaw. Ay G KS

4\ MATLAB R2018b - student use

[m] X

PUBLISH

E‘ & B 9el® @ISearch Documentation

¥l & sionin

= Find Files Insert ql = . @ e
E.D; E H @ ? & /- E || Run Section Q?
| Compare GoTo v Comment % % ¥ i
New Open Save ¥ i o s ad B Runand [ Advance  Runand
v v v (Pt v (| Find ~ indent [=| oz |7 - Advance Time
FILE | NAVIGATE | DI |BREAKFOINTS | RUN i =
€« T » D: » Dropbox » BasinVis » BasinVisGit » BasinVis 2.0 » v p
Current Folder ® Workspace ®
Name « Git Name = Value
] .git . A —
® data 2 . ;
®  datamanagement 3 % a new MATNWINDOW or rais
| | .gitignore [ ] 4 Y
:j areawindow.fig © 5 %
ﬂareawmdow.m u 6 % le to a new MAINWINDOW ¢
R/ basinvislogo.png @ 7 :
ﬁ comptrendlibwindow.... ® < s
f“j comptrendlibwindow.... ® s =
B comptrendwindow.fig M o %
a comptrendwindow.m @ j
) dipslipwindow.fig ] o 5
B i sl - 12 3

As practical examp)ehe following files ae provided
oExample SVB projentate, containing a complete BasinVis example project

oExample_SVB_walata.xIs¥,
containing thewell data used in the example project in MS Excel format

oExample_Porositpepth_U1459 Houtmarisx,
containing porositydepth data in MS Excel format



https://geologist-lee.com/basinvis-2_0/
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MAIN WINDOW

The main window acts as central hub to all functions and process stages of BasinVis 2.0. Function
buttons are arranged to follow the order of the workflow and are enabled as soon as all required
data for the indivdual operations have been entered and saved.

4 BasinVis 2.0 - X

=1" -1 N

A

SETUP STRATIGRAPHIC SETTING SUBSIDENCE
Study Area Sedimentation Profile Subsidence Parameters
Stratigraphic Units Stratigraphic Visualization Subsidence Analysis
Well Data Input Decompaction Parameters Subsidence Visualization
COMPACTION TREND
Trend Estimation
Trend Library Help Exit

BasinVis 2.@nhain windowconsists of four stages;

SETUP

STRATIGRAPHIC SETTING
SUBSIDENCE
COMPACTION TREND

Each stage includes several windows of distinct functibong. I yS¢ LINR2SOGz 2yfe
button is enabled.

For practice, penaa ! ¢ [ | .  5HExdntple BXE p®jeddat &
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BasinVis

Workflow chart of BasinVis 2.0 with main script files and theirdegkl functions. New or improved
scripts of BasinVis 2.@re greycolored

mainwindow.m
access to other gui windows,
loading and saving functions

Setup Stratigraphic Setting Subsidence
fo———— R [ (i S [ i —— —
| areawindow.m | | sediprofilewindow.m : | porowindow.m '

. define dimensions [ thickness and | define decompaction and '
| of the study area : | sedimentation rate plots | | backstripping parameters :
I I Lo
| stratiwindow.m Lol distriwindow.m P! subwindow.m :
Bl define names and ages by ] options for depth, isopach and |4 |1 subsidence results for o
I of stratigraphic units : I sedimentation rate mapping | | individual data locations |
| | | | I
| wellwindow.m : | decompwindow.m I | dipslipwindow.m :
T  load and view profile data | BE define ]! options for dip-slip fault |
I o L decompaction parameters (]! backstripping plots |
———————————————— (s ————— | |
| submapwindow.m |
—H options for subsidence |
' depth and rate mapping |
Compaction Trend ey E——— J
L — L
| comptrendwindow.m | sectionwindow.m
. estimate and plot -+ — options for surface section plots
| compaction trends | : T
| | Hglp_er_ Funi:t@ns + ________
e e \
: comptrendlibwindow.m : : getSurfaceData.m getBackstrippingData.m |
EE collection of | | calculation and storage calculation and storage —-
| | compaction trend parameters | | of surface interpolations of backstripping results |
G Yt A )

MATLAB Figures/Plots

from Leeet al. 020
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DATASET

To use BasinVis 2.0 completely, you need to have the following data available. Some individual
operations can be accessed with part of the data.

Parameter Symbol Description
Study area X, Y, Z a size of mapping and modeling area
Well location X,y X, y coordinatorsn the study area
Depth 21,2~ X Top depth of each stratigraphic unit
Geologic age Ma Geologic age of each stratigraphic unit
Initial porosity ' Initial porosity (%) derived from compaction trend
Coefficient A compaction coeffient derived from compaction trend
s Average density of sediment grain (kgjm
Density “m Average density of mantle (3.3 kgfimput)
“w Average density of water (1.0 kg#imput)
Waterdepth Wy Paleowaterdepth
Sedevel NsL Paleosealevel

Well location is relative to the study are@.$S Fy | (G | DdrSpR SSHE O tladsA £ S &
for an example ofvell locatiors and cepths of stratigraphic units.

Initial porosity and compaction coefficieate based ora porosity-depth dataset which can b
estimated usindunctionsinthea / 2 YLI OG A 2y ¢ NBy Rfseedrénd BsSmagiofand | a4 A y + )
Trend Library

Densities of mantle and water are applied a®3Rg/m? and 1®0 kg/m? input BasinVis 2.0. You can
change them atine 71 indatamanagemetigetBackstrippingData.nand line 169 insubwindow.m

If variations of waterdepth and sealevel are not applicable for your studyarea purpose, the
parameters can be input O.
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SETUP

Study Area

4] Study Area
Area Options

Length (X) 37000/ m

Width (Y) 37000/ m

Depth (2) 6000|m

Overview Map

X

Stratigraphic Units

4. Stratigraphic Units

X

Stratigraphic Units
Unit Name Bottom Age [Ma]| Top Age [Ma]
LPA 9.8000 7.8000
MPA 10.5000 9.8000
EPA 11.6200 10.5000
SA 12.82%0 11.6200
LBA 13.8200 12.8290
lEBA 15.9700 13.8200
KA 17.2000 15.9700
Add Row Above Add Row Below Delete Row

Save

BasinVis
-,_./

I 00Saa QAL GKS I NB I

Window.

a{ ddzRe

Enter the dimensions of the study area you
want to visualizeand press save.

The provided area will be the reference frame
for your project throughout the rest of the
application (e.g. ¥ coordinate frame of your
well locations, surface plots, etc.).

I 00SaaSR @Al (KSouttof G NI GA 3N
in the Main Window after the study area has
been saved.

Enter the Unit Names withottom andtop

ages for all stratigraphic units you want to use
in your projectAdd them by age in ascendjn
order with the youngest unit on tg@and press
save.

Attention! Please make sure that the
information in this table is complete and
correctbefore continuing to subsequent
analysis stage®ueto restrictions with the
MATLAB data structureadditional Ines for
units cannot be added after the well data has
been loaded or manually entered.
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Well Data Input

I 00SaaSR @Al (i kStondretie Main VBindow aftek tifelskiatigtaphic units have
been saved.

Enter your well data locations
within the study area and the
depths (meters) of
stratigraphic unitsand save
them. You can import data
from an excel file if it follows
the same structure as the
table.

An excel file

oExample_SVB_well

dataxls A& LINRPOJARSR ¥
practice

Attention! If aunit doesnot existat a givenprofile location,it hasto be reported at the samedepth

asits overlyinglayer.In practice hot everyprofile reacheghe basementayerandin some casesot
everyboundarybetweensedimentarylayersis reportedwith a depth value (e.g.Lee and Wagreich,

2016). Toaccommodatdor thesecasesye allow empty depth fields By selecting a surface
AYUSNLREFGA2Y YSGK2R |y R Lldzite erypH layekdSpthdata/ill S N1.J2 £ |
befilled in based on the surface intasfation at the given the well location.

Example>

Study area: X 37000 m, Y 37000 m, Z 6000 m
s X, y = 34450, 8151
z = 1027 m @p depth of basemeny

X,y = 25135, 15620

Z = 3625 m (Top depth of basement)

from Lee and Wagreich (2018)














































































