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XDigiMac

Introduction

XdigiMac is a tool expressely developed for the preparation of *.pof files, that is digital files
representing 2D cross-sections to be used for the generation of ground shaking scenarios along
laterally heterogeneous structures.

Nevertheless, it can be used to digitize any information that can be represented on the screen.

Main window (the digitizer)

The main window is actually the screen digitizer:

e OO0 Untitled-3
oI5 55 MM JpiLio
w auto-legend picture 7
calibration labels
rotation overplot
digitization
area

coordinates

pixel  true current

j \ color \
x: 190 y: 61 ¥ 06344 Y: 01020

The user can either import a TIFF file, to be used as a guide for the actual drawing, or start drawing
from scratch using the true coordinates as a guide. In both cases, the digitizer needs to be calibrated
first, so that true, real-word coordinates are associated with the pixel coordinates read on the screen.

Digitizer calibration

The digitizer must be calibrated to associate a real world coordinate to the pixel coordinate system

read with the mouse pointer on the screen. This is done by clicking on the calibration button of the
digitizer window:

a) Cursor changes to cross + one vertical line: click on the top corner of the profile drown, closest to
the source (top-left or top-right according to source location) and set its coordinates in km (typically
0,0).
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b) Now the cursor has changed to a cross with two vertical lines: click on the opposite corner of the
drawn profile (bottom-right or bottom-left) and give its coordinates in km.

If calibration is successful, moving the cursor over the model shows both the pixel coordinates, and
the position in km.

Drawing a profile over an image

An image can be used as a guide for drawing the profile. It can be either read from the
File -> Import -> Picture

menu or the image can be placed in the clipboard, from whatever application you prefer, and then
pasted into the main XDigiMac window.

An alternative is to take a screenshot of the image open in any other application: press
command-ctrl-shift-4

and then drag a rectangular selection with the mouse around the image to put the selection into the
clipboard. Then open a new XDigiMac window and paste the image into it.

If a digitizer window is already open, the paste operation will resize the image to fit into the window. If
a new digitizer window is created while the image is in the clipboard, the window dimensions will fit the
pixel size of the picture.

Converting a scanned image into a proper drawing that can be digitized properly on screen might be a
tricky operation. See Appendix A for some useful tips.
Drawing a profile from scratch

When drawing a profile from scratch, the user has to create a new digitizer window, use the calibration
tool to associate real world coordinates to pixel coordinates, and then use the real world coordinates to
draw the profile.

Tools palette

This palette provide the following tools:

--| pointer (0)

2| color picker (C)
4| draw (D)

Z| line draw (L)

fill (F)

point digitizer (T)
polygon digitizer (P)

[ 4

From top to bottom:

Standard pointer (0)
Color picker (C)
Drawing tool (D)
Line tool (L)

Filler (F)

Point digitizer (T)
Polygon digitizer (P)
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In parenthesis the keyboard equivalents are indicated. (0) is zero, not a capital letter “0”.

Color palette

color selector
\ Color Picker
JOO00 »

W _EENE] €<———— RGB components

current
color

color being picked
with color selector

pen shape
When drawing a cross-section, a set of layer properties (density, Vp, Vs, Qp, Qs) is uniquely
associated with the chosen layer color.

The user chooses the color by clicking with the mouse on the color selector, and draws the layer
boundaries in the main window. It is suggested that a pen size of 3x3 pixel is used at first. The 1x1 pen
should be used at the end of the drawing to refine the small details of the profile.

Dragging and dropping colors

Once a color is chosen by clicking on the color selector, it is also automatically placed into the current
color indicator of the active digitizer window. The current color can also be dragged and dropped to a
legend palette, or a library palette, or onto a layer already drawn in the digitizer to change its color.

If a single item is already selected in a legend or library palette, dropping the color on that palette will
substitute the color property of that item. In doing this, if the target is a legend palette, the color
substitution will be also applied to the pixels of the associated digitizer that were characterized by the
original color.

A color can also be dragged from the current color indicator of a digitizer window, possible targets
being a legend, library or the color palette.

Lens palette

Lens 11 X

Magn.

pen size
\ Factor:

bolx2 +1

| Cancel | [ OK |

cursor position

A lens palette is associated with each digitizer window open. It can be resized, and its magnifying
factor can be modified by clicking over it and filling in the value in the dialog that appears.
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Legend palette

After a profile has been drawn, the properties of the layers must be defined. This is done associating
properties to colors in the legend palette.

Let’s have a profile drawn like in the figure below:

8 00 demo
Bl ™M™ piLio

W FT oy 194 Ko 770000 Y:194.0000

Auto-legend

Clicking the auto-legend button of the digitizer window will automatically generates the color items
found in the main window.

unique colors

!

property —— ° S— |
e = Color |Descr. |Rho |Vp Qp Vs Qs
add layer deﬁ.nltlon —— 5 O 111 11
export library S
import library § 5 s 5 5 s
delete property — > S iems

The user will then have to fill in the property values: rho in gm/cm3, Vp and Vs in km/s, Q
dimensionless. The white color associated with the digitizer background can be removed.
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unique colors

!

PrOPerty demo Legend
iti \\) Color | Descr. | Rho | Vp Qp Vs Qs
add Iayer definition \, [5 Segl 19 17 220 10 100
i Sed2 1.7 08 110 04 50
export I|brary —— = ] s:ds 1.8 12 220 0.7 100
import Iibrary L m Sed4 20 20 220 13 100
delete property — > &

Profile digitization

Once the profile has been drawn, the digitizer is calibrated, and the properties of the layers have been
assigned in the legend the digitization of the profile is just a couple of clicks away.

The user has to select the Polygon Digitizer tool from the Tools palette, and click inside each layer
drawn in the main window. A label will appear after each click to confirm that the layer has been
digitized.

e OO0 demo

B ™M™ JpiLo

L1 R RN LN

x: 382 vy 4 X:1.3218 Y. -0.1677

In a simple model like with flat topography and no inclusions, the layers can be digitized in any order.

Topography

If topography is present in the model, it must be shaped using the so called “air layer”. The air layer is
usually drawn in a light blue color, like in the figure below. In this case, the air layer(s) must be
digitized first, then the others in any order.
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demotopo

x: 206 y: 54 X 0.6475 ¥: -0.0065

Inclusions

If a layer inclusion is present in the model, i.e. a layer completely surrounded by another one, it must
be digitized after the surrounding layer, or it will not appear in the FD model generated by program
pfdg13.out.

demoinclusion

e vt

X241 v 134 X:0.7816 ¥:0.2516
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To be sure that a model with inclusions has been digitized properly, the overlay checkbox can be
checked, so that the digitized polygons are plotted over the model. If the digitization order is correct, all
the polygons will be plotted with black lines.

_ demoinclusion

. W3 W g T——— — ——
[ﬁ[&] M~ #piLio

[N N[ %]

x:409 y: 138 X:1.4253 ¥:0.2645

If the digitization order is wrong, the polygons that will be lost in the true FD model will be marked in
red.

& W— s e demoinclusion. .

o @@@P/L/O

i
[}

@2

ko

C AR ARG

x: 386 y: 145 X:1.3372 ¥ 0.2871
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Saving the .pof file

After all the layers have been clicked, the file can be saved from the dedicated menu

® XDigiMac File Edit Filter [JoFTEW View

800 | Points > L l
[ Polygons »  Save Current Set

{

Save Current Simplified Set
Recover Last Polygon
Recover All Polygons

1 2 -

Forget Last Polygon

Forget All Polygons

and it is strongly suggested that the user explicitly assigns the extension .pof to the exported file. This

is the file that will be passed to program pfdg13.out used in the configuration of the FD modelling
experiment.

Never use the “Save Current Simplified Set” menu! It will produced a set of polygons that do not
reproduce closely the drawn model!
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From Google Earth to .pof

Here you will learn how Google Earth can help you in the preparation of an image representing a
cross-section of the Earth along a selected profile. The image will be then imported into XDigiMac and
digitized, so that wave propagation can be modelled with the hybrid technique based on modal
summation and finite differences.

Changing the view in Google Earth

The most important keyboard shortcuts used in Google Earth to adjust the view are:

arrows pan the view

shift-arrows rotate/tilt the view

N (North) orient the view to the North
U (Up) view the area from above
+ zoom in

- zoom out

Importing a geological map

An image of a geological map can be imported into Google Earth in order to facilitate the drawing of
the geological units along the profile that is being prepared. Select the Image Overlay tool from the
Add Menu:

‘ Google Earth File Edit View Tools mWindow Help

8 00 Folder TN
¥ Search { @ ~—
— Placemark %8P iearceo!
0 path nraividual S
ex: Restaurants Polygon ¢ #GC 4

Get Directions History Model 0%M Eiats
Tour

Photo
Image Overlay

Network Link
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Click on the Browse button, and select the image file:

® Google Earth File Edit View Tools

Add Window Help

000 Google Earth
¥ Search - <) | & | B |8
- =3 TStituto Nazionale di Geofisica € Vulcanologia 0
l ] Seard 3 Database 0 dividual Se oge 0 e
ex: Restaurants
Get Directions History
Earth - New C
Name: |Untitled Image Overlay D 0 e
Link: Browse.
Transparency:
Clear 4 Opaque
_ View  Altitude  Refresh  Location |
npes X Op a
Add link... Add image...
¥ Places
v -&5 My Places
» O sightseeing Tour
Make sure 3D Buildings 006 Google Earth
layer is checked
& Profilo Rive < » (22 = ] = || m ~ | (& GoogleEarth ;) @
= UC:;Spo:ﬁama - Cattinara DEVICES > 3.1.1.kml
. = vBook 3 — ajpg ~
J?@DESJJ.I i & o Geologia 10000.kmz
B B e [ B gs10000j0g |
DISS 3.1.1 - Active Faults and Folds, £ a0 fes B 6510000,pg
d —~ _ gs10000ProTS.jpg y .
http://diss.rm.ingv.it/diss © Remote Disc Structur. S, =
VO Active Faults and Folds e P
» VIO Active Faults and Folds Labels R UATS- Al kmz g
© V43 DISS 3.1.1 Individual Sources. (3 xeRis UniTS-fv.kmz
@} locvac UniTS-sg01.kmz
&3 locvac UniTS-5g02 kmz
VO Individual Sources &5 Desktop UniTS-5903.kmz \{. J f;(lco?r::d:g
» VO Individual Sources Labels ; PP
[ | T i
Q + ¥ ™ Documents .
1 5/2/04 3:33 PM
¥ Layers Earth Gallery » ) Pictures s $620% 5250
¥ [=)& Primary Database /D x
» (¥ Borders and Labels — o= "’f‘“f’
@ Places
> ; sho:!os New Folder Cancel
nads

Adjust the image opacity and make it fit with the terrain, checking the correspondence of evident

features in all the map areas:

Google Earth - New Image Overlay

Name: |Geo

Link: a e Geodi ica/2013/UniTS/GoogleE:

th/gs10000.jpg | Browse...

‘'
Transparency:
Clear )

(GEEpEAN View

[ Add link..

Altitude ~ Refresh  Location |

Add image...

Cancel

Rotate
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000 Google Earth - Edit Image Overlay

Name: [Mappa 1:10000 '

Link: a e Geodinamica/2013/UniTS/GoogleEarth/gs10000.jpg | | Browse... |

Transparency:
Clear Cr Opaque

—_ View | Altitude = Refresh | Location J—

Add k..

A\

Save the image overlay! Move it outside of the Temporary Places or it will be lost when you quit
Google Earth.

Tracing a profile

The path tool available in Google Earth (GE) can be used to trace a profile and get its altimetric profile.
Select the Add Path tool from the toolbar

A Window will appear:
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a0 L6 F A Cth e v Bt

Name: IDemo I

- Style, Color = View | Altitude = Measurements }—

| Add link... || Add image...

[ Cancel ] E—OK—}/

Type in the name to the profile (Demo in the example), modify the style to your wish

O e G000 R Eact o Bt B

Name: IDemo I

—@_ View | Altitude Measurements }—

Lines

Color: [l Width: 2.0  [:| Opacity: 100% (%]

[ Cancel ] E—o&—]é

and adjust the measuring units to your wish.
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800 Google Earth - Edit Path

Name: |Demo l
ﬂ Description = Style, Color = View @ Altitude -
Length: 0 [ Kilometers ¢]
| cancel | [ OK |
i 4

and click onto the two extremes of the path you are interested in. In doing this, be careful not to drag
the cursor around the map, or you will add in real time many points to the path. You need to have just
two of them, marking the two extremes of the profile! If you happen to add unwanted points to the
path, you can delete them by ctrl-clicking the unneeded points.

v search | B3 « o' e (@& @ (B] [=][a]s) Sign in ]

ex: Pizza near Claville, NY

Get Directions  History

¥ Places
v —& My Places
V& Demo
» 3 sightseeing Tour
Make sure 3D Buildings
layer is checked
& Profilo Rive
_(®) Campo Marzio - Cattinara
» 8 uniTs-All
» & DISS 3.1.1
S Geologia 1:10000
| Mappa 1:10000
| Profilo D-D*
» O StructuralMap
» B Misc
| © Temporary Places

[a[m] ] +[v][&]

» Layers [Earth Gallery » |

After the profile has been defined, close the “Edit Path” dialog. You can open it again by ctrl-clicking
the item in the GE sidebar, and selecting the “Get Info” menu item:
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.’ Google Earth File Edit View Tools Add Window Help
8 00

¥ Search ‘

‘ l ‘ Search ‘

ex: Pizza near Clayville, NY

Get Directions History

-

¥ Places ‘
v (=& My Places
[91.5. Demo
» [ B3 Sightseeint Add
Make sure
layer is Chﬁ Cut
[ 1% Profilo Riw Copy
[ (®) Campo M Delete
» B3 UniTS-All Rename

> D@ DISS 3.1.1
v U_ae'ilogia 1 save Place As...
(& Mappa 1 share with Google Earth Community

(&% Profilo D Email...
» [ |ED StructuralN
» [ B2 Misc Snapshot View

[ B2 Temporary P
Show Elevation Profile

Get Info

Getting the elevation profile

To visualize the elevation profile along the traced path, ctrl-click on the path in the GE sidebar, and

select the “Show Elevation Profile” menu item:

" Google Earth File Edit View Tools Add Window Help
8 00

¥ Search

| l ‘ Search |

ex: Pizza near Clayville, NY

Get Directions History

P

¥ Places ‘

v [=)&¥ My Places
[EI.’;. Demo
» [ JED Sightseeing | Add
Make sure 3|
layer is chec| Cut
(&% Profilo Rive ~ COPY
[ (@) Campo Marz Delete
> [ B3 UniTS-All
2 I:@ DISS 3.1.1
v [ Geologia 1:1  5aye Place As...
(& Mappa 1:1  Share with Google Earth Community
(e Profilo D=1 Eail...
» | B3 StructuralMa
> [ B2 Misc
[ B2 Temporary Pla

Rename

Snapshot View
Show Elevation Profile

Cet Info
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8 0o

Google Earth

¥ Search

ex: Pizza near Clayville, NY

[E—

Get Directions _ History

¥ Places
¥ 5 My Places
% Demo
» B Sightseeing Tour

layer is checked
125 Profilo Rive

» (B UniTs-All

» & DISS 3.1.1

¥ (8 Geologia 1:10000
[ Mappa 1:10000
[ Profilo D-D*

» B StructuralMap

» B Misc

(8 Temporary Places

Make sure 3D Buildings

__[8) Campo Marzio - Cattinara

Graph: Min, Avg, Max Elevatio

Range Totals: Distance: 3.

A
erraMetrics
DigitalGlobe

R = ). \;:.\L

Imagery/Date: 9/16/2008 lat 45.663860° lon 13.791364° elev. 160m \eyealt 7.06/km

% Avg Slope: 12.0%, -9.0%

(o[m] ) v}

» Layers [Earth Gallery » |

The profile will appear in the lower part of the screen. The size of its frame can be adjusted by
dragging up or down the frame’s upper bound

8006 Google Earth
v Search | 3 &g @& (&) [B] [ 5] Signin

ex: Pizza near Clayville, NY

Get Directions _ History

¥ Places
v =& My Places
¥ Demo
» &3 Sightseeing Tour 37 )
Make sure 3D Buildings - 5 s o AN % %
layer is checked Imagery Date: 9/16/2008 lat 45.658345° lon\ (13.799249° elev 73jm eyealt 7.06 km
1% Profilo Rive g -
[®) Campo Marzio - Cattinara
& UniTs-All
)& Diss 3.1.1
v (/8 Geologia 1:10000
(k& Mappa 1:10000
[} Profilo D-D*
> B StructuralMap
» 2 Misc
[/ Temporary Places

Graph: Min, Avg, Max Elevatio
Range Totals: Distance ev Gain/Los , =72 6, ~21.9% Avg Slope: 12.0%, -9.0

>
>

Y17 — N

» Layers [Earth Gallery » |

Moving the cursor along the elevation profile, an arrow appears on the map, indicating the
corresponding position, the elevation and the distances from the profile extremes:

8 006 Google Earth
v Search | O oS ]e]e) (@& (&) (1) sign in
Search ) 3 X 5 7 ; & "

ex: Pizza near Clayville, NY

Get Directions  History

¥ Places
v 56 My Places
Demo
» LB Siahtseeing Tour
Make sure 3D Buildings \
layer is checked i 3, 2 / ol £
12 Profilo Rive . /A imageryiDate:
(®) Campo Marzio - Cattinara Graph: Min, Avg, Max_Elevatior .
JED UniTS-All Range Totals: Distance: 3.75
& Diss 3.1.1
¥ /& Geologia 1:10000
[ Mappa 1:10000

> % Avg Slope: 12.0%, ~9.0%
>

[ Profilo D-D*
» B StructuralMap
» 2 Misc

(/& Temporary Places

[_m] ) DRIl

> Layers [Eart Gallery »» |
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By dragging a selection along the elevation profile, the corresponding part will be evidenced in the
map, and some info shown about the selected range will be shown

806 Google Earth

¥ search '3
Search

ex: Pizza near Clayville, NY

Get Directions _ History

¥ Places
v 25 My Places
2% Demo
» B Siahtseeing Tour
Make sure 3D Buildings
layer is checked
135 Profilo Rive
(@ Campo Marzio - Cattinara
» B3 uUniTS-All
» & DISS 3.1.1
v (/3 Geologia 1:10000
(L& Mappa 1:10000
[ Profilo D-D"
» (B StructuralMap
> B Misc
(/B Temporary Places

ajm RS

» Layers [Earth Gallery » |

Checking for active sources

For Italy, the Database of Individual Seismogenic Sources (DISS) can be loaded into Google Earth
starting from the link http://diss.rm.ingv.it/diss.

eno Google Earth
¥ Search O o> @& & (0 I Sign in

o

E}C‘SOOI' Bovec-Tolminka Springs

f}‘('ran; .

Get Directions Mistory Kamnik
9 33.306157° N, 44.486026" £ :

Qkofja Loka 3
h Domzale

‘,-;.;"\
Ljubllanaﬁ
[ RrE.] x < )
v Places
v @ DIss 311 ; .
v 485 DISS 3,11 Active Faults and Folds
B A s, ~ Codroipo Yrhnika
hitp L/ diss em.ingvit/diss O N\ -

W3 Active Faults and Folds
» WD Active Faults and Folds Labels
v ¥4 DIsS 3.1.1 Individual Sources
‘Q\)dovs(lna
W Individual Sources
» WD Individual Sources Labels
- e ’

M3 Composite Sources Top
VD Composite Sources L
» WD Composite Sources Labels

DISS 3.1.1 Debated Sources

Qatisana

ree S$1CS004: Branik-llirska Bistrica
| = ] s+ 2 g o - #Sezana
¥ Layers farth Catlery 2> Lignano'Sabbiadoro Grado Pivka

¥ [=% Primary Database s 4

» P Borders and Labels Bibione Triestey

8 Places ”
lod

O

3
H
g

2 30 Buildings
ean O

N e Ilirska Bistrica
» (% Weather
» e Calley 1z6lad
» @ Clobal Awareness
» =00 More

2014 Google
Image Landsat

Umag 9" “Data SI0;NOAA, U.S. Navy. NGA, GEECO (‘,()()(QIC earth
Buje C

Imagery Date: 4/10/2013 lat 45.826097° lon 13.816535" elev 295m eye ak 126.94 km

Then the azimuth of the profile, and the strike-receiver angle, can be measured in Google Earth using
the ruler tool:

800 Ruler Dutovlje
7- Path | Pro | 0

Measure the distance between two points on the ground

Senozece ﬂCSOOcl: Branik-

Map Length: 1,871,266.09| Centimeters
Ground Length: 1,871,954.35 : -
Heading: 231.41 degrees Dlvg‘ca
¥

Dolnja Kosana

™M Mouse Navigation | Save || Clear |

20 of 30 DMGDigiMac


http://diss.rm.ingv.it/diss

Bringing the elevation profile into XDigiMac

Once the elevation profile is shown in GE, a screenshot of that part of the screen can be taken. Before
taking the screenshot, be sure to have the altitude marker along the elevation profile in such a position
that its label do not cover any portion of the free surface. For instance

eoo Google Earth
¥ search | 5

Search

ex: Pizza near Clayville, NY

Get Directions _ History

¥ Places
v 25 My Places
¥ Demo
» B Siahtseeing Tour
Make sure 3D Buildings
layer is checked
135 Profilo Rive
_(®) Campo Marzio - Cattinara
» B3 uUniTS-All
» & DISS 3.1.1
v (/3 Geologia 1:10000
(L& Mappa 1:10000
[ Profilo D-D"
» (B StructuralMap
> B Misc
(/B3 Temporary Places

Then you can:

- press cmd-ctrl-shift-4 (the cursor will change to a cross)

- drag a selection around the area with the cross-section, including labels along x and z directions
The above operation will put into the clipboard the selected area of the screen. Note that since we are
interested in defining the properties of the profile at depth, it is usually recommended to take the
screenshot of an area extended below the profile, even if it generally includes other elements
unrelated with the profile.

Graph: Min, Avg, Max Elevatio
Range Totals: Distanc

, -72.2 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%

Stochastic d :56 Apr 27,2013 3:51 PM

1/ stru110104.png

= All My Files
= Apr 27,2013 3:51 PM 189 KB
L/ strull0113.png o DonTloags . t
Apr 27,2013 3:51 PM 367 KB =
» strullOll4.png @ AirDrop
B strul10141.png e Apr 27,2013 3:51 PM 192 KB

& strul10142.png 'ﬁ R—
Teenins R &

You can then launch XDigiMac and ask for a new Tablet (cmd-N). The proposed size will correspond
to the size of the screenshot taken.

Tablet Size

h: 750 |

| Cancel |

You can reduce the tablet size if you wish, this is usually done for the x direction:
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Tablet Size

w: 11323 |

h: 750

| Cancel |

After the new, empty Tablet opens, you can paste the clipboard content into it. If you have modified the
Tablet size, the picture will be resized to fit the Tablet size

800 Untitled-4

MW JpLio

Graph: Min, Avg, Max Elevation: 5, 97, 318 m
Range Totals: Distance: 3.75 km  Elev Gain/Loss: 385 m, -72.2 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%

Apr 27, 2013 3:51 PM 68 KB

Apr 27, 013351 w6 )
g Pons A 0, 033514 W
¥ Ailrop Aot 27, 2013351 AW 108 -
£ Rertanini

B Keynotes

I W .

stru10104,png Wiyies
stru110113.png
strul10114,png
stru110141,png
A stru110142.png

x:487 y: 287 X:487.0000 Y: 287.0000

Temporary Tablet calibration

It is convenient at this point to calibrate the Tablet using the same reference system provided by GE.
Therefore, using the calibration tool

t:
"t
4

the user should click on the leftmost point of the profile and provide coordinates (0., 0.005) in km, and
then on the right edge of the profile, at the max elevation, i.e. coordinates (3.75, 0.318) km.

Delineation of the profile

Now the perimeter of the profile must be traced, in a proper contrasting color. A bright green might be
a good choice.

To begin with, the color must be selected in the color picker
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Colqr Picker
JOV00 »
v [ EaEEn

Pen Shape
EEEEE 1x1
I
' 1T HEE
['TInn

Then the fill tool should be selected, and used to click on the thick brown line delineating the elevation
profile. More than one click might be necessary if the brown area is not continuous. Typically this
happens where the position marker is present along the profile, but other interruptions might be
present. By doing this, we should get the brown replaced by the green along the free surface of the
profile.

800 Untitled-4
O|1 B Mo
Graph: Min, Avg, Max Elevation: 5, 97, 318 m
Range Totals: Distance: 3.75 km ~ Elev Gain/Loss: 385 m, =722 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%

150 m

Apr 27, 2013 3:51 PM

Ll | = gy i

Apr27,2013 351 PM 189KB
strul10113.png 0 i . [
Apr27,20133:51PM 36768 L
strul10114,png ® iy
stuL1014Long éRBFtanMini Apr 27,2013 351 PM 192K8 =
A stru110142.png Meym F
| i

X: 521.0000 Y: 274.0000

x: 521 v 274

The line should be edited wherever it is not continuous, using the line and/or the fill tool:

Lens 11 X Lens 11 X
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Then with the same green color the other three sides of the profile should be traced, using the straight
“line draw” tool (L). Lines should be drawn while keeping the “shift” key pressed, to ensure that they
are drawn perfectly vertical and horizontal. A line thickness of “3” is suggested. It can be selected in
the Color Picker, or by simply typing the “3” character on the keyboard.Pixel precision is required for all
the drawing operartions, so the use of the Lens is compulsory.

8 00 Untitled-4

MM piLio

Graph: Min, Avg, Max Elevation: 5,97, 318 m
Range Totals: Distance: 3.75 km  Ele Galn/Loss: 385 m, =722 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%

Ustll0ldpmg | = yem ; ity 12.56 P Apr 27, 2013 3517 68 K3
strul10113.png -l Apr 27,2013 351 PM 189K8
| strull0114.ong ? il Apr27, 2013 3:51PM 367K -
L5 Apr 27, 2013351 M 19268 -
strul10141.png B i
A strul10142.png ﬁKeynoles

: 609 y: 156 : 609.0000 Y: 156.0000

€ downloads

Once the perimeter of the profile has been fully traced with the green color, the Fill tool can be used to
paint in green all the elements inside the profile itself. This can be done by shift-clicking anywhere
inside the polygon. The operation can be performed only if the perimeter is continuous, and only if the
color used for the fill matches the color of the perimeter (RGB matching, that is the red, green and blue
components).

800 Untitled-4
E=E ™M™ JpiLie.
Graph: Min, Avg, Max Elevation: 5, 97, 318 m

Range Totals: Distance: 3.75 km ~ Elev Gain/Loss: 385 m, =722 m  Max Slope: 88.8%, -21.9% Avg Slope: 12.0%, -9.0%

A b b8 KB
Apr 27,2013 351 M 189KB

SuL1ONApng 2y s

strul10113.png L/
€) Dowrioads Aor 27, 013351 PU F7] CJ—
strul10114.ng i o
\i " r
. feed Apr 27, 013351 M 19218
3 11012 g B s |
e Kl £

x: 617 373 X:617.0000 Y: 373.0000
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At this point, the Polygon Digitization tool can be used to digitize the profile: just click inside the green
area. The digitized polygon must then be saved by selecting “Save Current Set” from the “Polygons”
sub-menu of the “Data” menu:

& xDigiMac File Edit Filter [JBETEY View
| Points > | -

Polygons > Save Current Set

1 — — Save Current Simplified Set
Graph: Min, Avg, Max Elevation: 5, 97, 318 m

Recover Last Polygon
Recover All Polygons

19

Range Totals: Distance: 3.75 km  Elev Gain/Loss: ]

Forget Last Polygon
Forget All Polygons

| |

The file should be named temp.pof as it is just a temporary file. It should then be read in a new Tablet.
Doing this will end up in a perfectly clean colored profile, on which the different layers can be drawn
with properly contrasting colors.

To read the temp.pof file into a new Tablet, use the dedicated sub-menu

’

& XDigiMac Edit Filter Data View

=8 0.0 New... > | el
i (3] Pict %0
Va Save > Library 3L =
7] Save As... .
—] Import... >
ﬁ Close W
i Revert To Original

-t Revert To Last Saved

& Page Setup...

cri Print... $P

usi
An

or use the keyboard equivalent cmd-R. This will open a New tablet as seen below.

800 (temp. pof.pict)

B Mo

x:514 y. 227 %:514.0000 Y: 227.0000 /
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Drawing of the geological units

The process of drawing the geological units starts with the definition of a library, where the rock

properties should be defined. You can use an existing library

P

® XDigiMac {5 Edit Filter Data View

= 8 .00 New... > i "
N3] [T > L 30
e
2 Save As... > Polygon #R
— Import... >

ﬁ Close BW

i Revert To Original

. Revert To Last Saved

i Page Setup...

cre Print... #P

usi

or you can define a new one and then define the properties

& XDigiM I8 Edit Filter Data View

e e
— > Library N
2 >

4 Save As... 4

— Import... >

4 Close B’W

& -
Bt Revert To Original

" Revert To Last Saved

-]
Bl Page Setup...

cre Print... ®8P

usi

2D

Either way, you should end up with something like this

trieste.dglib

Color | Descr. Rho Vp Qp Vs Qs
O A 0.000  0.000 0.000 0.000 0.000
= Riporti L300 0.420 30.000 0.200 15.000
B Sedmanni 1900 0.740 40.000 0.370 20.000
O Alluvioni 1950 1000 40.000 0.500 20.000
= [0 Flysch 2.000  1.800 100.000 1.000 50.000
B Mme 2000 1300 200.000 1.100 100.000

B Aenaie 2100 2.000  200.000 1.200 100.000

O Calari 2300 2500 200.000 1.400 100.000

= Fyschprof 2400 3600  200.000 2.000 100.000

9 items [+]-]

where different contrasting colors are associated to the rocks and sediments. If a geological map is
conveniently overlaid in GE, it's easy to read in GE the distance from the beginning of the profile
where there is a geologic transition, and draw that transition in XDigiMac taking advantage of the

calibrated Tablet.
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000 Google Earth
v Search | O ¥olsee @& @ (1) (=am
Search |

ex: Piza near Clayile, NY
Get Directions_ History ' :

OiSottomontei.™

v Places.
v 2 My Places
2% Demo
> )2 si
Make sure 30 Buildings
layer is checked
(1 Profilo Rive
[_[® Campo Marzio - Cattinara
> (IO UniTs-All
S
v 8 Geologia 1:10000
& Mappa 1:10000
i Profilo D-D'
» M5 StructuralMap
> 2 Misc
/© Temporary Places

Q@ ) +[ v

» Layers earth Gallery » |

(temp.pof.pict

I——
MM pio

X180 yi145 X 0.3822 Y:0.2477 {’

At this point, the Air “layer” can be drawn, that will take care of the topography definition in the FD part.
At first its perimeter has to be drawn using the Line tool, with line thickness of “1”, to complete the

rectangular box model, again keeping the shift key press while drawing the lines.

25 Sep 2017
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x:202 yi 132 X 0.4479 Y:0.2599

Then the Fill tool can be used to complete the drawing:

x: 744 yi396 X 20661 Y:0.0125

Recalibrating the tablet

Now the Tablet should be re-calibrated, as the programs for the computations of the synthetic
seismograms require the z-axis to be positive downward, and the x-axis positive in the direction of
increasing distance from the source.

Supposing that the source is placed to the right of the model drawn, using the calibration tool
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we should change the coordinates associated with the two calibration points selected before.
Therefore, the user should click on the leftmost point of the profile and provide coordinates (3.75,
0.313), and then on the right edge of the profile, at the max elevation, assigning coordinates (0, 0) km.

The z-value 0.313 is obtained subtracting 0.005 from 0.318, i.e. the two heights used in the temporary
calibration. This calibration will force XDigiMac to forget the polygon read from file temp.pof.

Digitization of the model

With the tablet properly calibrated, and all the geological units drawn, the user can digitize the model.

The first step is to drag the required units from the Library to the Tablet Legend:

(3] trieste.dglib (temp.pof.pict) Legend

~ Calor | Descr. Rha Vp Qp Vs Qs ~ Calor | Descr. Rha Vp Qp Vs Qs
[+ | Aria 0.000  0.000 0.000 0.000 0.000 + ] Aria 0.000  0.000 0.000 0.000
u Riporti 1300 0.420 30.000 0.200 15.000 | Riporti 1.800 0.420 30.000 0.200
‘ = Sed. marini 1.900 0.740 40.000 0.370 20.000 | Flysch 2.000 1.800 100.000 L.000
‘ [ Alluvioni 1.950 1.000 40.000 0.500 20.000 = Arenarie 2.100 2.000 200.000 1200
= = Flysch 2,000  1.800 100.000 1.000 50.000 [} Calcari 2300 2.500 200.000 1.400
@ m Marme 2.000  1.900 200.000 1.100 100.000 |

| ] Arenarie 2.100 2.000 200.000 1.200 100.000

] Calcari 2.300 2.500 200.000 1.400 100.000

= Fiyschprof 2.400 3.600 200.000 2.000 100.000

9 items [+]-] 5 items

Then the user should click with the Polygon Digitizer tool inside each colored polygon in the Tablet.
The “Air” layer should be digitized first, then all the other layers. The polygons can be saved with a
proper name, using extension .pof to better qualify its content.

®& XpigiMac File Edit Filter IETEY View R = O 9D % <« 100%E=
L0 Points > (temp.pof.pict) |
ol B Polygons »  Save Current Set ™M™ ero
|2 Save Current Simplified Set
< Recover Last Polygon
a Recover All Polygons

&

= Forget Last Polygon
'E Forget All Polygons

Checking for spurious pixels inside the model

To check for a proper digitization of the model, the user should open again the .pof file just saved,

and should check for the existence of spurious white pixels mistakenly left at the transitions between
different geological units. This should be done manually, by moving the cursor along the discontinuities
while checking the Lens palette. Eventual mistakes should be corrected with the usual drawing tools,

removing the white pixels and digitizing the model again. Before the re-digitization of the polygons, the
old ones should be forgotten:
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& xDigiMac File Edit Filter [OEEW View
Points > L

|
i P& Polygons l  Save Current Set
 Save Current Simplified Set

Recover Last Polygon
Recover All Polygons

Forget Last Polygon

Forget All Polygons

'JM'-QD'\\&\\%-

A final check is suggested: use the Fill tool to add a dark color around the model

800 (profile.pof.pict)

EEE ™M™ JPLo

x: 613 y: 240 X 16750 Y:0.1587

Then the “Auto-legend” button should be pressed. If a white element appears in the Legend, besides
the new dark color element, then still at least one white pixel is present inside the model, and should
be found and eliminated. It is most probably located along the transitions between the units, but not
necessarily so.

(profile.pof.pict) Legend

Descr. Rho Vp Qp Vs Qs

Aria 0.000 0.000 0.000 0.000 0.000
Riporti 1.800 0.420 30.000 0.200 15.000
Flysch 2.000 1.3800 100.000 1.000 50.000
Arenarie 2.100 2.000 200.000 1.200 100.000
Calcari 2.300 2.500 200.000 1.400 100.000
6 6 6 6 6 6

7 7 7 7 7 7

Only when all the white pixels have been eliminated, the .pof file saved can be considered correct, and
can be used for the FD computations.
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