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1. Radius of the study area (in kilometers)

Use this button to add (or edit) map file (*.JPG / *.PNG / *.TIF). You can display or
hide the loaded map using the adjacent checkbox.

3. Use this button to add catalog file (*.cat). You can display or hide the loaded

catalog data using the adjacent checkbox.

Use this section to define a new source zone. (Point, Line, Area or 3d Fault)

5. To display the probability distributions for any of the available seismic source

zones, just select it from this list.

6. Use these buttons to display (highlight on map), edit, or delete the selected

source.

7. Minimum acceleration level to calculate the seismic hazard curve.

8. Maximum acceleration level to calculate the seismic hazard curve.
9. Acceleration increment. Enable “Log?” checkbox to use equal logarithmic spacing

for the acceleration array. In this case, you need to enter the number of points

(Np) at which the hazard curve is evaluated.
10. Use this button to define (or edit) the analysis cases.
11. Use this button to perform the hazard analysis.
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12.Select the desired analysis cases to display its results. (The hazard analysis must
have been done.)

13.Use this popup menu to select the Spectral Ordinates — when the Spectral
Acceleration is selected as the Intensity Measure Parameter for the attenuation
model — or the Maximum Magnitude Set — when a logic tree case is selected.

14.Select the attenuation relationship of analysis case to display its results.

15.1f the Source checkbox is enabled, the results can be displayed by sources. To

highlight the hazard curve for each source, select it from this menu.

16.Use this button to display the selected hazard curve data (that is previously
determined in steps No. 12 through 15) in a table. By displaying the table, its data
will be automatically copied to the clipboard. (Auto Copy feature)

17.Use this button to copy each of the four diagrams on the main window into a new
figure. (select the chart you want to copy from the adjacent menu)
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2. Menu Bar
File
I
1 Mew
2 Load Project
3 — | Save Project
4 Export L4 Results | 5
5 Exit Source Data 7
1. Create a new project
2. Load a project from file (*.ssp)
3. Save the current project as a new file (*.ssp)
4. Export the outputs
5. Exit the program
Export
6. Export the Analysis Results (* .xlsx)
7. Export the source zones data (* .xlsx)
Edit
1 Catalog 4 Load Catalog 7
2 Load Map v | Color by Magnitudes 8
3 Source Actions * Edit 9
4 Copy Figure Delete | 10
5 Display Tables Display | 11
5] MCR Settings
1. Catalog option, includes:

7) Load Catalog: to load catalog (*.cat) file
8) Color by Magnitude: to color the catalog data based on magnitude

Load Map: to add or edit a map file

Source Actions option, includes: 9) Editing the selected source, 10) Deleting the

selected source, and 11) Displaying: to mark the selected source.
Display the analysis results for the selected case in a table.

Copy current axes to a new figure

Access to the MATLAB Runtime settings




Quick Start Guide

C

Add Source
1. Add Line Source
2. Add Area Source 1 :'”es:”"e
3. Add Point Source g Point Source
4, Add 3D Fault 4 3D Fault
Run
Run
1. Add (or edit) the analysis cases i A
2. To perform the Seismic Hazard Analysis ; fun revEE
Display
1. Display results of the analysis (hazard curve) 1 e
Tools
1. To access the Source Editor Tool Tools
2. To access the Attenuation Plotter Tool (to view and 1 Source Editor
plot all available attenuation relationships) 2 Attenuation Plotter
Help
1. Visit the product page on the
SEISMOGRAPH website
2. Create a Log file for bug report
3. View description of the current
version of the software Help
Seismograph Website
Create LOg f||e 2 Create Log File L4 Start Log 4
3 About... End Log 5
2. Start writing the Log file
3. Stop writing the Log file (it is saved
the in the software’s installation
folder.
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3. Load Map
(€0 Load Map File [ESREE)
Edit ~
10— ]
Edit Map
X Y
Center  [1595.94| [1827.29| | [Refine — 4
9 PointA [649.906| [706166| | [Refine — 5
PointB  [951.779 | [71.1389] | [[Refine — 6
8 Scale Length | 200 | [ Draw Scale Line |—— 7
1 Il Load File J[Locale CenterH Move Center J
2 ) : _ _ 1500
3
1 1000
10’00 - 15‘00- 2‘0‘00 . 25;36 '30'00’
l Cancel ] [ 0K }
1. Use this button to load the fault map image. (*.JPG / *.PNG / *.TIF)

N o vk

o

Use this button to specify the location of the Site on the map. (You can use the
zoom and pan tools from the main toolbar (10) if necessary)

If location of the Site is not printed on the map, you can select a reference point
(with known latitude and longitude) and then move it to the Site location.

Use this button to accurately select the center point again.

Use this button to accurately select the first point of the scale line again.

Use this button to accurately select the second point of the scale line again.
Use this button to draw the scale line on the map. (make sure that the length of

the scale line is correctly entered in the section 8)

Enter the length of the scale line in this textbox. (In kilometers)

The coordinates of the center point and the points on the scale line are displayed
here.

10.The main toolbar, including zoom and pan tools.
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3.1 Move Center

- -
4| Move Center [ — &]

Map Type
I—@ Distorted
L _) Flat (Calibration reguired)

Current Location

Latitude: -18
2 B
L Longitude 30
New Location
Latitude: =20
3 |-
Longitude 321

Limits:
Latitude Min.

l: Latitude Max.
4

': Lengitude Min.
Longitude Max.

1. Select the map type from here. If the map is of a distorted type, you should
accordingly enter the minimum and maximum latitude and longitude in "Limits"
group (refer to No.4). If the map is flat, you need to perform the calibration in
order to determine the aspect ratio.

2. Enter the latitude and longitude of the currently selected point here. (Select a
point with known coordinates — e.g. the intersection of latitude and longitude
lines — as the reference point.)

3. Enter the latitude and longitude of the Site here.

4. For distorted-type maps, you need to enter the minimum and maximum latitude
and longitude map here. (Calibration is not possible)

Note: The latitude and longitude of the points located respectively in southern and
western hemisphere must be negative.
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3.2 Map Calibration
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1. Enable this option to display the calibration panel.

2. Coordinates of the points on the calibration line are displayed here.

3. Use this button to draw the calibration line. This line has to be drawn by selecting
3 points - A, B and C — respectively, as shown in the above figure. The points
should be selected in such a way that the Site location is covered by the resultant
rectangle. Furthermore, the length of AB and BC lines should be specified in

degree. (For example, the lengths of the both aforementioned lines are 2 degrees
in shown map.)

4. Enter the horizontal distance between the points A and B and the vertical
distance between the points B and C in "longitude" and " Latitude" textbox,
respectively (both in degree).

Note: In the version 8.2.1 labels of the latitude and longitude are incorrect. (The
updated version can be downloaded from the Site)
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Use this button to re-select point A more accurately.
Use this button to re-select point B more accurately.
Use this button to re-select point C more accurately.
Use this button to perform the calibration.

W K N o U;

The calibration result is displayed here.
10. Once the calibration is finished, click "Ok" to close the Calibration Panel.




Quick Start Guide | C

4. Add Point Source

-
4| Add Point Source = eS|
Edit
SR
Coordinates 150 T T T T T Source Name
1 Number of Nodes: 1 Name: | Source P2 13
X ¥ Draw
o &0 Direct Input 14
75 b
o 16 [omm ] (om] 1
— —.
3 / \ Display Source Data 17
| f \ Major Quakes
2 Load ol [ N | 19 ———1] Map Catalog 18
4 || \l |:| Use Opengl 20
\ /
Distance \ Vs
5 Area Radius. km 150 \ / 2 ¢ || Reset 21
) Nr 1 T
751 B Cancel oK
Magnitude
T Min. 4
] hlax. 7.5
g Nm (] 0.25 10 150 L L L L I
-150 75 0 75 150
10 Seismicity | | Fault Parameters
Information
11 i Win. Distance: §0.00 Km a 1.0 Alpha: 2,302
- Max. Distance: 60.00 Km b 0.8 Beta: 1.381
12 Fause Tim o Dr: 0.000 Km Dm: 0.35

1. The number of points defining the source geometry is displayed here. (for the
point source it is equal to 1)

2. Use this button to load the source geometry data. (relative X-Y data in *.txt or
* xyd formats)

3. Use this button to import source geometry data. (Latitude and Longitude data in:
*.txt or *.1ld formats)

Note: To convert latitude and longitude to relative coordinates, the desired
geographic area and Site coordinates must be specified. This information are stored
in the *.cat file created by the Source Editor tool. Therefore, you must previously
have loaded the catalog data.)

4. Use this button to export source geometry data. (relative X-Y data in: *.xyd
format or Lat-Long data in: *.lld formats)

5. The radius of the study area. (not editable)

6. The number of divisions corresponding to the distance probability distribution
function. (for the point source it is equal to 1)

7. Minimum source magnitude

8. Maximum source magnitude

10
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9.

10.

11.

12

13.

14.

15.

16.

17.

750

375

375

750

18.

19.

20.

21.
22.

The number of divisions corresponding to the magnitude probability distribution
function (or maximum AM value) can be determined from this section.

Use this button to define the parameters of the Gutenberg-Richter recurrence
law. (a-value and b-value)

Use this button to define the optional parameters of the source zone. (as
required by some attenuation relationships)

.The drawing pause time to visualize distance calculations. (Disabled for the point

source)

Enter a unique name for the point source in this textbox.

Use this button to draw the point source directly on the map.

Use this button to clear the source. (Its coordinates remains in the table)

Use this button to redraw the current source. Source coordinates are taken from
the table. You can also change them from the table.

Use this checkbox to display source seismicity data on the map (if have loaded
this data from Section 10). You can then display all of these events or only the
major events. (by magnitude)

375

375 -

; vents .
L L N L All Events. 750 L L N L Major Quakes
750 -375 0 375 Major Quakes 750 375 0 375 All Events

Use this checkbox to display catalog data on a map. (You must have previously
loaded this data)

Use this checkbox to display the map file. (You must have previously loaded the
map file)

Use this checkbox to change the Renderer of the current window from Painters to

OpenGL.

Use this button to reset all changes.
Use this button to perform the calculations.

11
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5. Add Line Source

a o e N W

-

10
11
12

3
|#] Add Line Source E‘_I—]ﬁ
Edit
%0
Coordinates 150 T T T T T Source Name
Number of Nodes: 2 Hame: Source L2 13
X L Draw
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-15 -30 75 | - T B
N 16— oaw ) (Lo 15
/’ '\ Display Source Diata: 17
| / A
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| \
(o] o |' 70 '| 19 FlMep [ camns 18
| -/‘ | [ Use Opengl 20
\ — /
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| 5 10
— o
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Nm ([0 0.25 10 150 L L L I I
-150 75 0 75 150
Seismicity | | Fault Parameters
Information
- Win. Distance: 2371 Km a: 1.0 Alpha: 2302
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The number of points defining the source geometry is displayed here.

Use this button to load the source geometry data. (relative X-Y data: *.txt / *.xyd)
Use this button to import source geometry data. (Latitude and Longitude data:
*txt / *.1ld)

Use this button to export source geometry data. (*.xyd / *.1ld)

The radius of the study area. (not editable)

6. The number of divisions corresponding to the distance probability distribution

10.
11.

12.
13.
14.

function (or maximum Ar value) can be determined from this section.

Minimum source magnitude

Maximum source magnitude

The number of divisions corresponding to the magnitude probability distribution
function (or maximum AM value) can be determined from this section.

Use this button to define the Gutenberg-Richter parameters.

Use this button to define the optional parameters of the source zone. (as
required by some attenuation relationships)

The drawing pause time to visualize distance calculations.

Enter a unique name for the line source in this textbox.

Use this button to draw the line source directly on the map. Use the left-click to
draw each point and for the last point use the right-click.

12
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15. Use this button to clear the source. (Its coordinates will remain in the table)

16.Use this button to redraw the current source whose coordinates are currently
available in the table.

17.Use this checkbox to display source seismicity data on the map. (You must have
loaded this data from Section 10)

18.Use this checkbox to display catalog data on a map. (You must have previously
loaded this data)

19. Use this checkbox to display the map. (You must have previously loaded the map
file)

20. Use this checkbox to change the Renderer of the current window from Painters to
OpenGL.

21.Use this button to reset all changes.

22.Use this button to perform calculations.

13
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6. Add Area Source

4] Add Ares Source = o |
Edit
Coordinates 150 Source Name
1 Number of Nodes: 4 B Hame: Source A2 14
X Y Direct 5 -‘H\\ Draw
e S || e 15
&8 " Add Line T \ 17—+ _oraw_| [_cear 16
% 7 l,."f | \ Display Source Data: 18
3 1 II." _ _\[L_ "-I As Value
. e ol CNTTTTT LS e 19
\ / | [] Use Opengl 21
4 Distance I'gl — ! Add Segment
5 Area Ragius. km 150 \\ /_/ 22
8 ne ([ 5 10 el / i Snap Dist. (%): | 5 23
7 e 7 / 25— camen ] [jsa] 24
3 Max. Magnitud 75 —
; g1, | | |
10 [:Segmmy -15? 75 0 75 150
11 i Ui itance: 2475 ki o PR
12 EIPauseT\me 0.01 Max. DlstanE:: ‘13291:;? Em D:I: ggs Beta: 1.381
1. The number of points defining the source geometry.
2. Load the source geometry data. (relative X-Y data: *.txt / *.xyd)
3. Import source geometry data. (Lat-Long data: *.txt / *.lld)
4. Export source geometry data. (*.xyd / *.1ld)
5. The radius of the study area.
6. The number of divisions corresponding to the distance probability distribution

function. (or maximum Ar value)

N

Minimum source magnitude.

8. Maximum source magnitude.

9. The number of divisions corresponding to the magnitude probability distribution
function. (or maximum AM value)

Use this button to define the Gutenberg-Richter parameters.

Use this button to define the optional parameters of the source zone. (as

10.

11.
required by some attenuation relationships)

12.The drawing pause time to visualize distance calculations.

13. Use the right-click menu to: 1) Draw the source geometry directly on the map, 2)
Clear the source geometry, and 3) Add a line to divide the source.

14
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14. Enter a unique name for the area source in this textbox.

15. Use this button to draw the area source directly on the map. Use the left-click to
draw each point and for the last point use the right-click.

16. Use this button to clear the source.

17.Use this button to redraw the current source.

18. Use this checkbox to display source seismicity data on the map.

19. Use this checkbox to display catalog data on the map.

20. Use this checkbox to display the map file.

21.Use this checkbox to change the Renderer from Painters to OpenGL.

22.To perform distance calculations, the area source must be convex relative to the
center point (Site location). Otherwise, you must divide it into simple geometric
shapes by adding new lines.

Note: Currently, it is not possible to draw an area source that contains the site
coordinates. (Coordinates 0 and 0)

15
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23.Use this option to decrease or increase the effective area around the point,
where the intended point is selected by clicking. (Change the accuracy of the

Snap to Point property).
24.Use this button to reset all changes.
25. Use this button to perform calculations.

Edit

1. Copy current axes to a new figure
2. Access the map settings

Copy Figure

Settings | 2

|4 Map Settings [ = iz-l

Map Alphalata Value

2 Use Map Mask

0.4

(came) |

oK ]

1. Enter a value less than or equal to 1, to change the transparency of the map.

(Max 1)

2. Enable this checkbox to cover the out of study area of the map.

16
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7. Add Fault
4 Add 3D Fault = e |
Edit
% &
Coordinates 150 T T T T T Source Name
1 Number of Nodes: 4 Name: Fault 1 12
X L Draw
= | || i — 2
402889 -14.4000 ® 15+ praw || cear | 14
S50 ~Sa4000 Display Source Data: 16
3 | Major Quakes
> @ N N 18— Pl [Jcoams 17
DUseUpengl 19
4
5 Di‘rzl;c;adius. km 150 21 c ate | | Reset 20
; r.|:?nrfnude .
a Max. 75
[s] Nm ([0 0.25 10 150 L L L I L
— -150 -5 1] 75 150
10 @ Information
Win. Distance: 3427 km a: 1.0 Alpha: 2302
11 Max Distance: 74.89 km b 06 Beta: 1381
Dr: 4.061 km Dm: 0.35
1. The number of points defining the source geometry.
2. Load the source geometry data. (relative X-Y data: *.txt / *.xyd)
3. Import source geometry data. (Lat-Long data: *.txt / *.lld)
4. Export source geometry data. (*.xyd / *.1ld)
5. The radius of the study area.
6. The number of divisions corresponding to the distance probability distribution

function. (or maximum Ar value)

N

Minimum source magnitude.

8. Maximum source magnitude.

9. The number of divisions corresponding to the magnitude probability distribution
function. (or maximum AM value)

10. Use this button to define the Gutenberg-Richter parameters.

11.Use this button to define the optional parameters of the fault. (as required by
some attenuation relationships)

12.Enter a unique name for the fault in this textbox.

13. Use this button to directly draw the fault trace on the map. Use the left-click to
draw each point and for the last point use the right-click.

14. Use this button to clear the trace line.

15. Use this button to redraw the trace line.

17
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16. Use this checkbox to display seismicity data on the map.

17. Use this checkbox to display catalog data on a map.

18. Use this checkbox to display the map file.

19. Use this checkbox to change the Renderer from Painters to OpenGL.
20. Use this button to reset all changes.

21.Use this button to access the 3D Fault Builder Tool.

7.1 Fault Builder

ri_,‘ Fault Builder ==
7 aIZanIa|:|tha:::nn|:|enr‘flg'rumure, km 10 1
Width of rupture plane, km 35 2
- Dip Angle, deg 135 3
Draw ] [ Calculate ] [ Copy Fig. } 4
|:| Display Distall'lce Map—l 2
Gridclingp 6
Segments Dimension, km 5 8
[] strike Angle: 76.8205 g
Auw i
A \‘\“h‘_‘ﬂ‘-‘- ‘v' i @) Stirling () Frankel 10
I e L _
L qussa\((Nnme=
T —r
“‘“““““‘\M T il 11
e ausiaty wom [ [ ]
Sustiguatiag!
“““"“‘ =2 Ca ] 12
M;::::!i:hanbm: |Mor - 14

1. Minimum depth of ruptures on the fault.

2. Down dip width (The average width of the fault surface measured in the down-
dip direction)

3. Average fault dip angle. (the angle between the fault and a horizontal plane, 0° to
180°)

4. Use this button to make a copy of the current axes in a new figure.

5. Use this button to calculate the probability distributions.

18
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6. Enable this checkbox to display the distance map. (distance of each fault segment
from the Site)

7. Use this button to draw the geometric shape of the fault.

8. Enter the maximum dimension of fault divisions. (Warning: as the segment
dimension decreases, the calculation time increases drastically)

9. To override the average strike angle determined by the program, enable this
checkbox and enter the desired value. (in degree)

10. Use this section to change the type of surface gridding.

11.Use these tools to change the camera views.

12.Use these buttons to quickly access to the standard camera views. (3D, Top, Front
and Side)

13.Once the calculation is finished, the minimum and maximum distances from Site
to source, RX distance and RJB distance are reported in this section.

14.Set the fault mechanism from this list. (it is required by some attenuation

relationships)

19
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8. Seismicity Parameters

- ~
|4 Seismicity Parameters l = _S“'hJ
Sk
1 () Enter Parameters: ;| 3.4162 Alpha: | 7.8860
2 @ Calculate Parameters. - | 0.7862 Beta: | 1.8104
M M5 M N | Nm | Lmbd

4.4300 42600 - 42500 4 §3 1.0882 -

47700 434500 1| 43800 4 59 10172

5.1950 43450 4.4500 5 55 0.5483

49400 4.3450 435600 2 50 0.8821 _ ‘""E

45150 4.4300 48500 7 48 08275 :S,

45150 4.4300 47800 12 41 0.70689% 83

45400 44300 48500 7 29 0.50000 -1

42600 44300 _ 49600 7 22 03793

5.0600 5 15 0.2588

3 51600 1 10 0.1724
4 Duration: | 58 52600 1 9 0.1552

Magnitude Panel 53600 1 & 01379

Min. M: 4.26 54600 17 01207 Magnitude, M

Max. M: 7 GS600 2 6 01034 &

5 Step: | 0.1
Run

6 Cancel l ’ oK

1. Select this option to directly enter the parameters of the Gutenberg—Richter

recurrence law. (a-value and b-value)

Select this option to calculate parameters using the seismicity data.

Note: This method does not consider the catalog incompleteness.

20

2.
3.
data can be prepared using the Source Editor tool.
The catalog duration is displayed here on a yearly basis.
5. Enter the magnitude increment here.
6.

Use this button to determine the regression coefficients. (a and b)

Use this option to load the seismicity data for the source zone (*.ssd format). This
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9. Fault Parameters

[ Fault Parameters  eus=h iR | 1. Joyner-Boore distance (shortest distance
from Site to the surface projection of the
Enable
1 rupture surface)
RJB, km &0 . .
) ok = 2. Distance X (The shortest horizontal
3 ZTOR, km 0 distance from Site to a line defined by
4 Rupture Width, km 0 extending the fault trace to infinity in both
> e Anoe 2 directions)
B Rake Angle 0
, _ 3. Depth to Top of Rupture
Fault Mechanism: | Unknown - . H
- ' 4. Width of the rupture along the Dip (W)
[ Reverse. 5. Dip Angle
torna 6. Rake angle
Oblique 7. Fault mechanism
Surface
Projection . .
of Top Edge Rx
f R R
= ]
™ J 7R ]
Zror : ' Surface Projection GroundJ
L | of Ruptured Area Surface
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10. Define Analysis Case

|4 Define Analysis Case

Analysis Cazes

Name
Case 1

Attenuation List

1. Add a new analysis case.
2. Modify the selected analysis case.
3. Delete the selected analysis case.

10.1 Add New Case

Define Case

Name
Case Name Case 2

4] Add New Case = e e

Type

) Single @ Multiple ) Logic Treel

Add Logic Tree

Set Up Logic Tree Case

Add Attenuation Models

Cornell et al (1979) =« Add

€l

] =
5 El
=y
i

= EE

Enter a unique name for the analysis case in

this field.
. Select the type of case from three different

options available in "Type" section. If the
number of attenuation relationships increases
to more than one, the Single analysis case will
turn into a Multiple one. To create a Logic Tree
case, select the Logic Tree option.

Use this button to access Logic Tree settings.
Use these buttons to add, modify, or delete
attenuation relationships.

Use this button to change the weight assigned
to each relationship in the multiple analysis
case. (By default, it is the same for all
relationships.)

. The selected attenuation relationships for the

current analysis case are displayed in this list.
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T —— \ 1. Use this table to assign the reo!uwed weights
to each attenuation relationship.
Attenuaton Hodel 2. The sum total of the assigned weights which
Atten. Model | Waght | must be equal to one.
| 1 |Cornellet al. (1979} 0.3333
Z_Amhra.seys (1990) 0.3333 1
3 |Campbell (15989} 03333

Sum = 1 2

10.2 Logic Tree

— ~
4] Define Logic Tree [ESREE

Panel

Magnitude Distribution Atftenuation Models Maximum Magnitude

SetWegnts,
Add L (1
- [Ambraseys (1990) - Set2 (6.5 75 4.8) - Refresh 5
Modify Campbell (1983} Modify Modify

Copy Figure 6

Current Set 0.8
f }o 0.08 7
o Comell et al. (1978) 8
0.1) \Set2[ﬁ 5,7.5,458) 02)
O 002
Current Set (0.8)
O 016
Gutenberg-Richter o Ambraseys (1990)
1 0.2) \Set2[ﬁ 5, 7.5, 458) (0.2)
O 0.04
Current Set (0.8)
O 0.56
Campbell {1989)
- 0.7)
©. Sel2 (6.5, 7.5, 4.8) (0.2)
O 014

1. Select the type of the magnitude distribution from the list contained in this box.
(Currently the Gutenberg-Richter distribution is available)
Use this section to add, modify, or delete the attenuation relationships.

3. Use this section to add, modify, or delete the Maximum Magnitude Sets.
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W N o U;

. Click this button to change the weight of the branches in the Logic Tree. (By
default, an identical weight is assigned to all attenuation relationships and all
Maximum Magnitude Sets)

Re-draw the Logic Tree diagram.

Use this button to make a copy of the current axes in a new figure.

Ultimate weight of each terminal branch

The weight assigned to each set of maximum magnitude

The weight assigned to each attenuation relationship

s .
(4 Set Wieghts = G
Attenuation Model Maximum Magnitude
Attenu. Model Weight Max. Magnitude | Weight
1 |Cornelletal (1979}  0.1000 1 0.8000 1
2 |ambraseys (1990) | 2 |Set2(6.5,7.5,48)  0.2000
3 |Campbell (1989} 0.7000
‘ 2
| | ’
Sum 1 Sum 1

1. Enter the desired weight for each set of maximum magnitudes
2. Enter the desired weight for each attenuation relationships
3. The sum of the assigned weights is displayed here. (must be equal to 1)
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(4] Add Max. Magnitude

Sources

150 1

ST

-6

-150

-
=S
Source Min. Magnitude | Max. Magnitude

1 4 §.5000 1

2 |Source 2 4 7.5000/

3 |Sourced 4 4.8000

Sou%e
Source 2
Sourge 1
Name
Name [ Setz (6.5, 75, 4.8) I 2
L L . . 05

-150 -75 0 75 150 I 3

Display | Source 1 +| || Display At 4

[Cnpy Figure] [ Cancel ] ’ oK ]

Use this table to assign a new maximum magnitude to each source zone.

new name)

2. The default name for the new set of maximum magnitude. (if required, type a

. Select a source from the drop-down list, for which the probability distribution of

the magnitude for a new set is compared to those of previous ones.

Use this button to display the magnitude probability distribution comparison for

all sources.

. After editing the maximum magnitudes (using the table 1) you need to use this

button to recalculate the probability distribution.

Use this button to make a copy of the current axes in a new figure.
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.
4| Attenuation Model ="=

Attenuation Relationships

@ Cornell et al. (1979} In{Ap)=6.74 + 0.855M - 1.8In{R+25) (cm-s)

() Ambraseys (1975) log(y’) = 0.46 + 0.63ML - 1.1log(R) (cm-s})

() Ambraseys (1980) log(y) =-1.101 + 0.2615Mw - log(r) - 0.00255r (g}

1
() Campbell (1989) In(PHA) = -2.501 + 0.623ML - 1.0In(R+7.28) (g}
(7) Joyner & Boore (1981) | log(y} =-1.02 + 0.249M - log(r) -0.00255r (g)
() Joyner & Boore (1988) | log(y) = 0.49 + 0.23(M-5} - log(r} -0.0027r (g}
2 ) More...

——————————————————————————————————

1. A number of simple attenuation relationships are available in this window.
2. Select this option to gain access to further attenuation relationships.

3
r — ™Y
4| More Attenuation Models g |pl=l
Add New Equation
@ Campbell (1957) log{AH) = a1 + a2M 1 a3in(sgri{R"2+(adexp(aSM)}*2)) + (ab+aTln(R)+ad*M)F + (aB+a10in(R})SSR + (a)
(a11+a12In{R))SHR 1 f_AD

Not
Campbell (1597) P W Horizontal PGA N

Campbell & Bozorgnia (2003)
Campbell & Bozorgnia (2008)
Abrahamson & Sitva (1993)
Abrahamson & Silva (2008)
Sadigh et al. (1997}

Boore et al. (1997)

Boore & Atkinson (2008)
Zaré et al. (1999)

Zaré & Sabzali (2008)
Ghodrati Amiri et al. (2007)
Ghodrati Amiri et al. (2010}
Ghasemi et al. (2009)
“ounge et al. (1988)

T
Soft Rock
Alluvium or Firm Soil

D -~

Rewverse/Thrust/Obligue

Reverse/Thrust/Oblique &

SSR=0,5HR =1 =- Hard rock: primarity Cretaceous and older sedimentary
deposits, metamorphic rock, crystaline rock and hard velcanic deposits (e.g.
bazalt).

SSR =1, SHR =0 =- Soft rock: primarily Tertiary sedimentary depositz and soft
volcanic deposits (e.g. ash deposits).

SSR=10,SHR =0 =- Alluvium or firm soil :Alluvium or firm soil: firm or stiff
Quaternary deposits with depths greater than 10m.

F=10 =- Strike-Slip/Normal
F=1

<- Reverse/Thrust/Obligue

Alzo includes sediment depth (D) as a variable.

Chiou & Youngs (2008}

ldriss (1993) Sediment Depth, km | 3.2
No Parameter
No Parameter
No Parameter
No Parameter
No Parameter

\
1 2

1. Select the desired attenuation relationship from this list.
Depending on the selected attenuation relationship, its numerical inputs will be
displayed here.

3. Depending on the selected attenuation relationship, its general parameters will
be displayed here.
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11. Attenuation Plotter

p
[4] Attenuation Plotter

Cornell et al. {1979) -

Amberseys (1975)

Amberseys (1590)

Campbell (1589)

Joyner & Boore (1981)
Joyner & Boore (1938

|

Campbell & Bozorgnia (2003)

Campbell & Bozorgnia (2008)

Abrahamson & Sitva (1993)

Abrahamson & Sitva (2008)

Sadigh &t al. (1987)

Boore et al. (1997)

Boore & Atkinson (2008) 57

Panel

Magnitude: 6.8
2 |_ 15

I ;

X Axis
3 [@r M T |

4 " Equal Log Spacing

5 { Refresh ] ’ Copy Figure ]

Haorizontal PGA

Haorock B

Soft Rock
Alluvium or Firm Soil

D
Rewverze/Thrust/Oblique

s

Acceleration, {g)

Sediment Depth, km
Mo Parameter
Mo Parameter
No Parameter

Mo Parameter

Mo Parameter

102}

-3
10
10°

10 102
Distance, (km)

1. To plot each of the attenuation relationships on graph, select it from this listbox.

Depending on the selected horizontal axis (from section 3), you can change the
magnitude, distance, or spectral period from here.

Select the horizontal axis quantity (magnitude, distance, or spectral period) for
the chosen attenuation relationship.

Enable this checkbox to use an equal logarithmic spacing to determine horizontal

axis data (R, M or T).

adjusted from here.

be set from here.
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Click this button to update the drawn graph using new input.
Use this button to make a copy of the current axes in a new figure.

Depending on the selected attenuation relationship, its numerical inputs can be

Depending on the selected attenuation relationship, its general parameters can
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12. Hazard Curve

s ~
|4 Hazard Curve l = e
Plot Input
o Case 1: Case 1 () Acceleration, g 0.35
T T T T 3
E @ Probability of Excesdance 0.1 2
— Cornell etal. {1978) | ]
o \ ] Time Period, year 50 3
107 £ 4
18] \ 3
é \ ] Display Results
- \\ 1 Analysis Case: Spectral Ordinate:
D4 \ .
§ 10 F '\_\ _§ Case 1 = [ b
W ] Attenuation Model: 4
k=] @ 1 Cornell st al. (1279) -
2102 E
L P =210 T, =475 A, =0.0021 F| [ Source:
o R ¥ E
= ] None
2 -
= i Y-Axis
"é E Mean Annual Rate of Exceedance - 5
o 1 [ | — e
% \\““\ ] ¥ Log TXLD; Copy Figure 6
\"H-\. |
~~ ] 7
™ rm Hazard Spectrum Loglog
L 1 1 1 1 1
0 02 0.4 0.6 0.8 1 = 14
Acceleration (g) ‘ 8
9

1. To calculate the probability of exceedance for an Intensity Measure Level, enable
this option and enter the acceleration level into the textbox.

2. Use this option to calculate the acceleration level corresponding to the specified
probability of exceedance.

3. The time period over which the probability of exceedance is calculated.

4. To display the hazard curve, select the analysis case, the attenuation relationship,
the spectral period (or magnitude set), and the source zone from this section.

5. Use this menu to change the vertical axis of the chart from "Mean Annual Rate of
Exceedance" to "Return Period".

6. Use this button to make a copy of the current axes in a new figure.

7. Enable this checkbox to use a logarithmic scale for the horizontal axis of the chart.

8. Use this button to display the Uniform Hazard Spectrum. (only available if the
Spectral Acceleration is selected as the Intensity Measure Parameter for the

attenuation model)
9. Reserved for future releases.
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12. Source Editor (v2.0)

’
|4 Source Editor v2.0
File Edit Tools
i AETF TSI
p) Area Radius (km): 1500 ‘Year Month Day Time Latitude Longitude Depth Magnitude MT ¥ (m) Y
’ ) 2019 i 7 13:36:53 -33.0856 -177.8660 33 4.4345 mB 6586133 -3.70 =
3 Lattude: | 41 | Longiude: | 175 2019 7 7114304 -37.5319 177.8078  68.1018 3.0253 M 2437326 447
4 Display Map Use Opengl 2019 7 707:56:28 -33.6327 179.9020 33 4.8543 MLv 4495477 3T
2019 T 707:52:24 -33.6081 179.8723 33 48464 mB 4459781 -3.7: =
5 Load Edit Save *.cat 1| 1 | 3
I
6 Remove Events |
=gl
4] 3 22 @ :
10 62 7 5 B .
11 {71 Auto Sal —
| []
12 |[ Select ] [ Deselect ] [ Delete ] = 2 | | I | 1 1 1 1 1
1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000
13 || Fres Selection Tool
14 AutoDetect | ExcludeM<| ¢ ——15 1500 | o [Front View
16 None v Select All F—18 200
19 ] View Selected [ waten —— 20 N 400
Assign Source Data 17 750}
r -600
21 lAssign] [ Delete ] [ Export ]—23
+ -800
24 None - ol -500 0 500
25 22 Free Select 23 X
EI Exclude sources from selection Free Select (Rect) L og Side View
2 Display Options Select
- S Display Selected Events Only 750 F Deselect L 3
Ovwerlay Elimi Events
Y Delete
Info - =
AllEvents: 132139 s E bt — 31
Selected Events: 3699 -1500 - ) ) ) Assign Source — 132
Eliminated Events: 0 _
Remaining Events: 132138 -1500 -750 }DC Delete Source 33 -1000 0 v 1000

1. The main toolbar, including the following tools:

1.

New: to create a new project. (Reset all settings)

Open: to load Earthquake Data File (*.csv / *.txt / *.cat)

w

the Site must have been calculated using button No. 7)

4. Zoomin
5. Zoom out
6. Pan

7.

coordinates)
Radius of the study area (in kilometers)
Latitude and Longitude of the Site (If left blank, the application will calculate the
center of the catalog data as the Site location when loading the earthquake data

file)

Save: to save the Catalog file: *.cat (note that the relative distances from

Datacursormode (to select any point on the graph and display its
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N o u bk

10.

11.

12.

13.

Use this option to display the map. (if the map file is available)

Load Earthquake Data File. (*.csv / *.txt / *.cat)

Access to the Magnitude Conversion Tool.

Use this button to calculate the relative distances from the Site and plot the
earthquake data.

Use this button to save the catalog file in *.cat format. (You must have already
calculated relative distances using the button 7)

If checkbox 13 is disabled, you can specify the time interval for the aftershocks
and foreshocks.

If checkbox 13 is disabled, you can specify the distance interval for the
aftershocks and foreshocks.

If enabled, program will automatically determine the time-space windows
(options 9 and 10) using the GARDNER-KNOPOFF method for the magnitude of
the largest event in the current selection. (Note: checkbox 13 must be disabled)

Use these buttons to:

1. Select events on the map,

2. Remove some events from the current selection, and

3. Delete the currently selected events.
Enable this option to freely select events as displayed on the charts. Otherwise,
events are selected using the desired time and space constraints of the options 9
and 10.

Note: when you click on the select (or de-select) button, the current chart is

highlighted by a blue border. To change the current chart and select events from

other charts, click on the desired chart to make it highlighted and then select the

events.

14.

15.

16.

Use this option to automatically determine aftershocks based on the GARDNER-
KNOPOFF method.

Determine the minimum magnitude of earthquakes that their aftershocks need
to be identified.

Identified Mainshocks (using button 14) are displayed in this menu. By selecting
each item, the mainshock and its aftershocks will be displayed on the map. The
time and space windows (calculated for the magnitude of the mainshock) are also
displayed in options 9 and 10.
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17.Use this button to review the de-clustering result in a table. Blue and red colors
represent the identified mainshocks and the associated aftershocks, respectively.
Use “Export All Data” button to save the data (format: * .xlsx). Use the left menu
to view the data for each mainshock separately.

To save the table data, set the color theme by choosing one of the following options:
1) No color, 2) Just mainshocks, 3) Mainshocks and aftershocks (default mode), and
4) Full color. Note that the export time increases from 1 to 4, respectively.

7 1
(4| Review Aftershocks [ — &J
Panel
I Year Month Day Time Latitude Longitude Depth Magnitude MT
; 2019 05 17 07:37:03 -33.1354 -178.0701 33 4.9221 mB -
3 2019 05 16 20:24:45 -35.0087 178.6661 166.7085 4.3367 ]
4
5
6 2015 05 16 05:55:16 -32.0835 -178.9813 100 4 6366 mB
7
8
9 2019 05 16 03:38:59 -38.3848 175.5969 161.5457 3.021% ]
10 2019 06 16 00:39:30 -31.963 -177.59704 33 4 5966 mB
11 2019 05 16 00:12:48 -31.0388 -177.6379 33 46511 mB
12 2019 06 16 00:00:03 -30.7501 -178.15 33 5.3424 mB
12 2018 08 15 2307159 -30.8812 -177.8223 33 55322 8]
15
15 2015 05 15 21:18:44 -32.0745 -175.3456 4197912 43485 mB
17 2019 08 15 18:23:22 -33.0196 -178.08 12 4 8371 mB -
18 - 4 T 3
o
Export Option
Color Theme: (7) Full (7) Defaut @ JustMainShocks (©) Mo Color Export All Data

18. Use this option to select all identified aftershocks. Once selected, you can delete
them using the Delete button from the section 12.

19.Enable this option to display the selected events in more detail. To return to Full
View (all-events display mode), simply disable it.

20.If enabled, the de-clustering procedure will be visualized. (not available if there
are more than 1000 events in the catalog)

21.To create a new source data, select its events and then click on this button.

22.Use this button to remove the source data that is currently selected. (from menu
24)

23.This button is used to export the source data (format: *.ssd). These data can be
used to calculate the Gutenberg-Richter parameters.

24.The created sources data are displayed in this menu. (by default names)
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25.1f enabled, the events assigned to existing sources are excluded from the next
selection.

26. Enable this checkbox to display (only) the selected events.

27.1f this checkbox is enabled, deleted events are also displayed on the charts in light
gray color.

Right-Click Menu

28.Free Selection tool (Lasso), lets you create an unconstrained selection by drawing

free-hand shape with the pointer.
29.Rectangular Selection tool, used to select rectangular regions. (no constraint

applied)

1500
750
> 0
750
-1500
1500 750 0 750 1500
X

30. Use these options in order to: 1) select events by time and space constraints, 2)

exclude some events from the current selection, and 3) delete the current
selection.

31.Use this option to run a simulation of the spatial distribution of the selected
events on the map over the catalog’s time span. Use the Esc key to cancel.

32.Assign the selected events to a new source data (similar to button 21)

33. Delete the currently selected source data (similar to button 22)
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File

ok wnNpE

Create a new project (Reset settings to default) et
(=

Load earthquake data file (*.csv / *.txt / *.cat)
Save catalog file (*.cat)

Save table data (*.txt)

Export Source data

Exit the Source Editor tool

Load

Save as Catalog

Save Table Data (*.bd)
Export Source Data
Exit

Lo R B o L

Edit

1 ——L  CopyFigure L Time Axes
72— CopyTableData K Axes

4

53— 5et Catalog Limits

vk wnN e

Copy current axes to a new figure

Copy table data to the clipboard

Access to the Catalog Limits settings

Copy Time-Magnitude Axes (Time View) to a new figure
Copy X-Y Axes (Top View) to a new figure

Tools

N

Access to Filter Tool

Access to Magnitude Conversion Tool [ Tools |

Run a simulation just to see the spatial distribution Filter Tool

of events on the map over time. (the intended S et
events must have been selected.)
Access to the simulation settings

Run Simulation

Settings
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p N
4\ Filter Tool E‘_I—J"i:h
Info Filter
Min Magnitude: 4.00052 AllEvents: 28335 1
Max Magnitude: 8.2
Min Depth: 0 Wn. 4 2

Max Depth: 750
Duration: 1460 - 2019 ( 558 years }

1. The total number of events is displayed here.

2. Specify the minimum magnitude to filter the catalog data.

3. Click this button to filter the events out based on the minimum magnitude
entered in text box 2. Once the filtering process is completed, the total
number of remaining events is reported in section 1.

Note: Perform the catalog filtering immediately after loading the data. It is not
possible to filter the catalog if you have deleted events or assigned source data.

Note: The current version is optimized to process approximately 100,000 events (on
a computer with average processor speed). If the number of remaining events
exceeds 100,000, a message will be displayed warning that there could be
performance issues. If you are running SEISMOGRAPH on a computer with fast
processor and high RAM capacity, you can ignore this message.

[4] SEISMOGRAPH = i
Note: Too many events may affect the performance!
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' ™Y
4] Simulation Settings [E=REER

]

oK

)

R

1. Set the speed of the simulation. (1 to 10)
2.

If enabled, the color of events is determined in terms of the magnitude (Figure

1). Otherwise, it is specified in accordance with the time of occurrence which
denotes to the stress level in the region at the beginning of the catalog time

span (Figure 2).
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12.1 Catalog Limits

& Catalog Limits (5= e

Origin
1 Latitude 35.82
Lengitude 51.56
Limits
Latitude Min. 34.4762

Latitude Max. 371789

2 —
Longitude Min. 50.2128
Longitude Max. 52.9155
3 { Use Radius] ’ Use Max. & Min. } 4

1. Latitude and longitude of the Site.
Maximum/minimum latitudes and longitudes to define geographic limits of the
catalog.

3. Use this button to determine the geographic limits of the catalog by the center
coordinates (Site location) and the radius of the study area.

4. Using this button, the geographical limits are calculated using the coordinates of

the earthquakes in the catalog.
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13.2 Magnitude Converter

33—

4. Magnitude Converter

Year
2018
2018
2017
2017
anie

Manth

Day | Time
118:26:22

15 18:26:22
26 18:26:22
20 18:28:22
26 182877

Latitude
35.4385
357348
357156

nnnnnn

Longit

54

de
3612
6870
2555
9623
caon

Depth

.

Magnitude
4mb
4.4000 mb
4mb
45000 mb
A gnnn mh

MT X (m)

Convert to: |

+|  Function

Shoja & Taheri (2007

rmsmm_

Depth

Latitude Longitude Magnitude MT cMagnitude

cooa

0
0
0
0

. n G

All available magnitude types are automatically extracted from the catalog and
listed in this listbox.

This table displays all earthquake information corresponding to the selected type
of magnitude (from List 1), as well as the corrected magnitudes (after
conversion).

Use this drop-down menu to select the target magnitude type (to which all
magnitudes will be converted). Currently, only Ms and Mw are available.

The type of conversion (e.g. converting ML to Mw) is automatically detected
according to the selected items from lists 1 and 3 and displayed here (keep the
default type). Depending on the conversion type, the available conversion
functions are contained in the next listboxes. To select the conversion function,
click on the desired function from the adjacent listboxes. Make sure that you
have selected the appropriate functions for all of the magnitude types available in
the listbox 1, and then click the Convert button to operate the conversion
process. When the operation is completed, the conversion result will be displayed
in a new figure.

4] Conversion Plot

SRREE X

™ e N
34850 34950 - -~
438 43238 7 ry

3046 2045
4032 4dsTh
arm2 80057 6
3433 3433
3636 36316
4gz27 ES5
35080 35989
4de26 480
40541 44760 4
3378 3378

EEE T

4889 51813

43817 47544

32816 32818 -
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14. MCR Settings
2 3

|| MATLAE Runtime Settings
hardware
inters
OpenGL software Renderer =
hardwarebasic

1 Type: hardware - OpenGL Info Main GlUls: painters x|

-

Wersion: 4.2.0 Copy Figure: |painters -
| Renderer: GeForce GT 630M/PCUSSE | '
Software: 0
HardwareSupportLevel full [ SaveRrelenseinbie } 4

1. Select OpenGL Type. By default, hardware is used. If the graphics card driver is
not updated there will be some graphic issues. In this case, switch to using
software OpenGL to render graphics in the current session.

2. Display information about the OpenGL® implementation currently in use by the
software, such as the version, renderer, and other features. If you don’t see your
graphics card in the renderer field, you will need to change the preferred graphics
processor for the software. (See: MICR Settings for more information)

3. Select Default renderer for: Main software’s GUIs as well as the Copied Figures.

4. Save current settings to an output file (which will be used next time when the
software launches)

Note: if there is graphics card driver issue, you can lunch program with the software
version of OpenGL. You just need to download the preferences file (pref.xml) from
the website and place it into the installation folder.
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