Tsunami Computational Portal Models

Configuration & I/O Definitions

Draft v0.7

Tom Logan

10/06

51
Preface

1.1
Note on ‘grids’:
5
1.2
Notes on Nomenclature:
5
1.3
Shortcomings of Draft v0.7:
6
1.4
Updates from Draft 0.3 to Draft v0.4:
6
1.5
Updates from Draft v0.4 to v0.7
7
2
Configuration Parameters
8
2.1
General Parameters
8
2.1.1
Job_Id
8
2.1.2
User_Id
9
2.1.3
Model_Name
9
2.1.4
Number_of_Time_Steps
9
2.1.5
Length_of_Time_Step
9
2.1.6
Output_Frequency
9
2.1.7
End_Time
10
2.1.8
Number_of_Outputs
10
2.1.9
Global_Nonlinear_Switch
10
2.1.10
Global_Friction_Switch
10
2.1.11
Coef_of_Bottom_Friction
10
2.1.12
Global_Max_Refinement
11
2.1.13
Refinement_Frequency
11
2.1.14
Shallow_Depth
11
2.1.15
Wave_Tolerance
11
2.1.16
East_West_Cells
11
2.1.17
North_South_Cells
12
2.2
Grid Specific Parameters
13
2.2.1
Grid_Number
13
2.2.2
Parent
13
2.2.3
Name
14
2.2.4
Output_Name
15
2.2.5
Latitude_SW_Corner
15
2.2.6
Longitude_SW_Corner
15
2.2.7
Latitude_NE_Corner
15
2.2.8
Longitude_NE_Corner
15
2.2.9
East_West_Points (X length)
16
2.2.10
North_South_Points (Y length)
16
2.2.11
Spacing
16
2.2.12
Parent_Child_Spacing_Ratio
16
2.2.13
X_Start (in Parent)
16
2.2.14
X_End (in Parent)
16
2.2.15
Y_Start (in Parent)
17
2.2.16
Y_End (in Parent)
17
2.2.17
Coordinate_Switch
17
2.2.18
Nonlinear_Switch
17
2.2.19
Friction_Switch
17
2.2.20
Depth_File
18
2.2.21
Deformation_File
18
2.2.22
Bathy_Max_Refinement
18
3
Configuration Parameters for Initial Conditions
19
3.1
Initial_Wave_Source
19
3.2
Fault Configuration Parameters
19
3.2.1
Focal_Depth
20
3.2.2
Fault_Length
20
3.2.3
Fault_Width
20
3.2.4
Dislocation
20
3.2.5
Strike_Direction
21
3.2.6
Dip_Angle
21
3.2.7
Slip_Angle
21
3.2.8
Domain_Latitude
21
3.2.9
Domain_Longitude
21
3.2.10
Epicenter_Latitude
21
3.2.11
Epicenter_Longitude
22
4
Output Job Results (.desc)
23
4.1
Job Metadata
23
4.1.1
Job_Id
23
4.1.2
Model
23
4.1.3
Model_Version
23
4.1.4
Executable_Date
24
4.1.5
Host_Platform
24
4.2
Job Timing Information
24
4.2.1
Request_Date
24
4.2.2
Submission_Date
24
4.2.3
Start_Date
24
4.2.4
End_Date
24
4.2.5
Completion_Date
24
4.2.6
Job_Elapsed
24
4.2.7
CPU_Elapsed
24
4.3
Repeatable Descriptor Information
25
4.3.1
Lib
25
4.3.2
Series_Name
25
4.3.3
Series_Size_Raw
25
4.3.4
Series_Size_Zip
25
4.3.5
Slmax_Name
25
4.3.6
Slmax_Size
25
4.3.7
Deformation_Name
25
4.3.8
Deformation_Size
26
4.3.9
Error_Name
26
4.3.10
Error_Size
26
5
File Formats
27
5.1
Input Configuration File (.cfg)
27
5.2
Input Bathymetry/Topography Data (.dep)
28
5.3
Input Initial Surface Deformation (.def)
28
5.4
Output Selected Sea Level (.series)
28
5.5
Output Maximum Sea Level (.slmax)
28
5.6
Output Job Results (.desc)
29
APPENDIX A: Example Tsunami.cfg configuration file
30
APPENDIX B: Example Comcot.cfg configuration File
33
APPENDIX C: Example Tsunami_CLAW.cfg configuration file
36
APPENDIX D: Additional Parameters for UAF Tsunami
39
D.1
Configuration Parameters
39
D.1.1
General Parameters
39
D.1.1.1
Display_Frequency
39
D.1.1.2
Watch_Frequency
39
D.1.1.3
Constant_Depth
39
D.1.1.4
Input_Format
39
D.1.1.5
Output_Format
40
D.1.1.6
Save_Maximum
40
D.1.1.7
Save_Minimum
40
D.1.2
Grid Specific Watch Point Parameters
40
D.1.2.1
Watch_Point
40
D.1.2.2
WP_j
41
D.1.2.3
WP_k
41
D.1.2.4
WP_Param
41
D.1.3
Grid Specific Watch Line Parameters
41
D.1.3.1
Watch_Line
42
D.1.3.2
Start_j
42
D.1.3.3
Start_k
42
D.1.3.4
Line_Length
42
D.1.3.5
Line_Direction
43
D.1.3.6
Line_Sign
43
D.2
Parameters for Initial Conditions
43
D.2.1
File Configuration Parameters
43
D.2.2
Sine Wave Configuration Parameters
43
D.2.2.1
Sin_Wave_j1
44
D.2.2.2
Sin_Wave_j2
44
D.2.2.3
Sin_Wave_k1
44
D.2.2.4
Sin_Wave_k2
44
D.2.2.5
Sin_Wave_Amp
44
D.2.2.6
Sin_Wave_Period
44
APPENDIX E: Additional Parameters for COMCOT
45
E.1
General Parameters
45
E.1.1
Input_Format
45
E.1.2
Output_Format
45
E.1.3
Save_Maximum
45
E.1.4
Save_Minimum
45
E.2
General Parameters for Initial Conditions
46
E.2.1
File Configuration Parameters
46
E.2.2
Wave Configuration Parameters
46
E.2.2.1
Wave_Type
46
E.2.2.2
Wave_Incident_Direction
47
E.2.2.3
Wave_Time_to_Change_Boundary
47
E.2.2.4
Wave_Boundary_After_Wave
47
E.2.2.5
Wave_Angular_Frequency
47
E.2.2.6
Wave_Height
48
E.2.2.7
Wave_Depth
48
E.2.2.8
Oblique_i_Index
48
E.2.2.9
Oblique_j_Index
48
E.2.2.10
Oblique_Angle
48
E.2.2.11
Profile_Name
48
E.2.2.12
Profile_Length
49


1 Preface

This document describes in detail the configuration parameters, initial conditions, output job results description, and file formats for the models selected for the Tsunami Portal Project.  This document includes three tsunami simulation codes – UAF Tsunami, developed by researchers at the University of Alaska Fairbanks; COMCOT, developed by researchers at Cornell University; and Tsunami CLAW, developed by researchers at the University of Washington.

Through the efforts of this project, using the specifications put forth in this document, all three of these simulation codes have been modified to provide consistent control parameters, input files, and output files.

1.1 Note on ‘grids’:  

In this document, a grid refers to a computational domain through which the tsunami wave will be propagated.  A grid must have a bathy/topo input file and an entry in the configuration file in order to be valid.  Optionally, a deformation input file(s) (UAF Tsunami – 1 for each grid; COMCOT – 1 for entire run; Tsunami CLAW – 1 for entire run) may also be specified.  Separate output files will be written for each grid included in the computation.

1.2 Notes on Nomenclature:

In all of the tables and definitions in this document, the following data types are used:

· BIN 

refers to a binary value (either 0 or 1), 

· INT 

refers to an integer value, 

· REAL 

refers to a floating-point value, 

· DATE-TIME 
refers to the date-time string [Zone]:YYYYMMDD:HH:MM:SS, where zone is the time zone code,

· STRING 
refers to a character string, and 

· FILE 
refers to a character string surrounded by single quotes, i.e. all file names consist of character strings which must be enclosed in single quotes, e.g.: Deformation_File='ini_surface.dat'.

Throughout this document, keywords are given an associated origin that specifies which subsystem is responsible for generating the value for this keyword.  For the input configuration file the origins are:

· AUTO 
a fixed value is automatically generated by the web interface,

· CALC
a modifiable value is calculated by the web interface,

· IMPLICIT
value is generated by the web interface via interpreting user input, (e.g. a user selects a region of interest by a bounding rectangle – this implicitly determines the Lat, Lon, number of lines and samples, and, for a sub grid, positioning of this grid in its parent.

· USER 

value is supplied by the user to the web interface.

For the output descriptor file, the origins are:

· INPUT

value is taken directly from the input configuration file

· ARSC_Agent
value is determined from the system by the ARSC_Agent

· BATCH
value is extracted from batch file output by the ARSC_Agent

· MODEL 
data is generated directly by a tsunami model.
1.3 Shortcomings of Draft v0.7:
This draft of the Tsunami Portal Models Configuration and I/O Definitions is incomplete.  At a minimum, the following need to be completed:

Section 2.1
Calculation of default values for Number_of_Time_Steps, Length_of_Time_Step, and Output_Frequency need to be detailed.  These formulas will come from the stability equations for the models and other constraints still TBD.

Section 3.2
The fault configuration parameters still need full descriptions, ranges, defaults, and granularities.  In looking at the paper by Mansinha and Smylie, it is not at all obvious to the author what these 11 parameters mean.  One of the modelers will have to write this description.

Section 5.4
Need to add description of the format of Tsunami CLAW output files.

Section 5.5
Need to add description of the format of Tsunami CLAW output files.

Other
-  Should add an example output .desc file as an appendix.


- Will likely add an appendix stating any additional parameters for the 
Tsunami CLAW model.

1.4 Updates from Draft 0.3 to Draft v0.4:

This version includes many updates and additions to the previous.

· Only minimal changes that affect the other components of the prototype phase of the project have been made.  These are:

· New Keyword: Grid Specific – Coordinate_Switch (2.2.15)
· Changed Keyword: Fault Specific – old Length; new Fault_Length (3.2.2)
· Changed Keyword: Fault Specific – old Width; new Fault_Width (3.2.3)
· For parameters Name and Output_Name, an inconsistency between types given in the definitions (string) and types used in the example configuration files (FILE or quoted string) was discovered.  The examples were changed to match the definition.

· The new origin type CALC was introduced (1.2, Table 1) to more accurately reflect the origin of certain keywords

· One major update was the definition of ranges, units, defaults, and granularities for all keywords save those listed in section 1.3 above.

· Two appendices, Additional Keywords for Tsunami and Additional Keywords for COMCOT, have been added.  

· The primary goal of these keywords is ensuring that all functionality available in each code was retained. 

· Users of COMCOT can still read deformation files as well as access all invocations of the wave maker, including time series input files.  

· Tsunami runs can still be configured to use Sine waves or initial deformation files, watch point and watch lines can be collected at configurable frequencies, and constant depth runs are still an option.  

· Both codes have been implemented with Input_Format and Output_Format switches that allow either ASCII or binary format files to be read and/or written.

· Both codes have been implemented with Save_Maximum and Save_Minimum switches that allow the creation of sea level maximum (.slmax) and sea level minimum (.slmin) files to be toggled on or off.

1.5 Updates from Draft v0.4 to v0.7

Once again, many updates and additions have been added since the last version of this document.

· The document was reviewed and edited by Cherri Pancake.  In addition to many wording and style changes, the following edits were made:

· The code previously named Tsunami has been renamed UAF Tsunami to allow for the addition of Tsunami CLAW and other future codes

· The term key words has been replaced with the term parameters

· The third model, Tsunami CLAW has been added resulting in many changes.  The following additional parameters have been added to accommodate the Tsunami CLAW model:

· 2.1.5 End_Time

· 2.1.6 Number_of_Outputs

· 2.1.10 Global_Max_Refinement

· 2.1.11 Refinement_Frequency

· 2.1.12 Shallow_Depth

· 2.1.13 Wave_Tolerance

· 2.1.14 East_West_Cells

· 2.1.15 North_South_Cells

· 2.2.7 Latitude_NE_Corner

· 2.2.8 Longitude_NE_Corner

· 2.2.22 Bathy_Max_Refinement

· Two new parameters were added for all models:

· User_Id :  This is the user ID of the requestor for this run.  Currently it is not used, but once the portal is in production, this will be the ARSC user account that is charged for model runs.  Thus, the portal User_Id must be identical to the ARSC user ID for the requestor.

· Model_Name : For absolute clarity, a model name parameter was added as a requirement for all configuration files.

· The definition of the parameter Deformation_Name has been modified.  When the Initial_Wave_Source is FILE, this parameter names the input deformation file for the model run.  When the Initial_Wave_Source is FAULT, this parameter names the output surface deformation files used as initial conditions by the model run.  In addition, rather than a single deformation file being created by the fault model, one deformation file will be created for each grid when using both the UAF Tsunami and the COMCOT codes.

· Details of the grid specific watchline parameters for the UAF Tsunami model have been more fully defined and described.

2 Configuration Parameters

A common format configuration file will drive each Tsunami simulation code.  The portal front-end creates this file and then sends it with a job request to the ARSC agent.  Parameters are divided into three logical classes.  The general parameters, given in section 2.1, include job metadata, configuration of job length and outputs, and global processing switches.  Section 2.2 defines the specific parameters for each computational grid.  The third class, defining the generation of an initial wave source, is detailed in Section 3.

2.1 General Parameters

This section describes each of the general parameters that may appear in a tsunami portal configuration file.  These parameters are summarized in table 1.

	PARAMETER KEYWORD
	TYPE
	UNITS
	ORIGIN
	Required

UAF Tsunami
	Required

COMCOT
	Required Tsunami CLAW

	Job_Id
	INT
	
	AUTO
	YES
	YES
	YES

	User_Id
	STRING
	
	AUTO
	YES
	YES
	YES

	Model_Name
	STRING
	
	AUTO
	YES
	YES
	YES

	Number_of_Time_Steps
	INT
	
	CALC
	YES
	YES
	NO

	Length_of_Time_Step
	REAL
	Seconds
	CALC
	YES
	YES
	NO

	Output_Frequency
	INT
	Time steps
	CALC
	YES
	YES
	NO

	End_Time
	INT
	Seconds
	CALC
	NO
	NO
	YES

	Number_of_Outputs
	INT
	
	CALC
	NO
	NO
	YES

	Global_Nonlinear_Switch
	BIN
	1-on; 0–off
	USER
	YES
	NO
	NO

	Global_Friction_Switch
	BIN
	1-on; 0–off
	USER
	YES
	NO
	YES

	Coef_of_Bottom_Friction
	REAL
	
	USER
	Optional
	Optional
	Optional

	Initial_Wave_Source*
	STRING
	
	USER
	YES
	YES
	YES

	Global_Max_Refinement
	INT
	
	IMPLICIT
	NO
	NO
	YES

	Refinement_Frequency
	INT
	
	USER
	NO
	NO
	YES

	Shallow_Depth
	REAL
	Meters
	USER
	NO
	NO
	YES

	Wave_Tolerance
	REAL
	Meters
	USER
	NO
	NO
	YES

	East_West_Cells
	INT
	
	AUTO
	NO
	NO
	YES

	North_South_Cells
	INT
	
	AUTO
	NO
	NO
	YES


* Details of this parameter is given in section 3 Configuration Parameters for Initial Conditions

Table 1:  Summary of General Parameters

2.1.1 Job_Id

Definition: Portal supplied job identification number.  Will be used to distinguish between job initiation requests.

Required: Yes

Type: INT

Default: AUTO

Notes: Actual values are still TBD – suggest 6-digit number with leading zeros

2.1.2 User_Id

Definition: Portal supplied user identification for requestor of this run.  This ID will be the user’s login name on both the portal front-end and their ARSC user ID.

Required: Yes

Type: String

Default: None

Notes:  Requirement is that ARSC user id is established first and then used by the portal as well.

2.1.3 Model_Name

Definition: Portal supplied model name

Required: Yes

Type: String

Default: None

Notes:  Actual values should be one of  UAF_TSUNAMI, COMCOT, or TSUNAMI_CLAW depending on the model selected by the portal user.

2.1.4 Number_of_Time_Steps

Definition: The total number of time steps to simulate.

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: INT

Range: 5000 - 500000

Default: CALC

Granularity: 100

2.1.5 Length_of_Time_Step

Definition: The simulated time that elapses between each step in a run.  Thus the total simulated time will be Number of Time Steps * Length of Time Step. 

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: REAL

Units: Seconds

Range: Must obey stability conditions

Default: CALC

Granularity: 0.05

2.1.6 Output_Frequency

Definition: The frequency of output to the sea level files during a run.

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: INT

Units: Time Steps

Range: 1 to Number of Time Steps + 1

Default: CALC

Notes:  For UAF Tsunami, if Output Frequency > Number of Time Steps, no output series files will be written.

2.1.7 End_Time

Definition: The total amount of time to simulate.  For Tsunami CLAW, this parameter takes the place of Number_of_Time_Steps * Length_of_Time_Step. Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: REAL

Units: Seconds

Range: 50 - 180000

Default: CALC

Granularity: 1.0
2.1.8 Number_of_Outputs

Definition: The total number of outputs to the sea level files during a run.  For Tsunami CLAW, this parameter replaces Output_Frequency.

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: INT

Units: 

Range: 1 to End_Time

Default: CALC
2.1.9 Global_Nonlinear_Switch

Definition: Switch to determine if nonlinear terms will be used in the calculations for all grids in a run.

Required: UAF Tsunami – Yes; COMCOT – No; Tsunami CLAW - No

Type: BIN

Range: 0 (off) or 1 (on)

Default: 0 (off)

2.1.10 Global_Friction_Switch

Definition: Switch to determine if friction terms will be used in the calculations for all grids in a run

Required: UAF Tsunami – Yes; COMCOT – No; Tsunami CLAW - Yes

Type: BIN

Range: 0 (off) or 1 (on)

Default: 0 (off)

2.1.11 Coef_of_Bottom_Friction

Definition: Value to use for the coefficient of bottom friction

Required: Optional.  Required when either global or grid-specific friction is being calculated (i.e., if Global_Friction_Switch or any grid-specific Friction_Switch is YES)

Type: REAL

Range: 0.0001-0.0999

Default: UAF Tsunami – 0.013; COMCOT – 0.0033; Tsunami CLAW – 0.025

Granularity: 0.0001
2.1.12 Global_Max_Refinement

Definition: The maximum adaptive mesh refinement level allowed in this calculation

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: INT

Range: 2 to 4

Default: levels of bathymetry data + 1

2.1.13 Refinement_Frequency

Definition: The frequency to check for re-gridding of adaptive meshes

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: INT

Units: Time Steps

Range: 1 to 4

Default: 1

2.1.14 Shallow_Depth

Definition: Defines areas that are considered to be ‘near-shore’ and, thus, eligible for adaptive grid refinement.

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: REAL

Units: Meters

Range: 1 to 5000

Default: 1000

Granularity: 1
2.1.15 Wave_Tolerance

Definition: Minimum wave height to flag for adaptive mesh refinement.

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: REAL

Units: Meters

Range: 0.005 to 1.0

Default: 0.01

Granularity: 0.005
2.1.16 East_West_Cells

Definition: The number of east-west cells in the coarsest computational domain

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: INT

Default: Level 0 parent grid East_West_Points / 8

2.1.17 North_South_Cells

Definition: The number of north-south cells in the coarsest computational domain

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: INT

Default: Level 0 parent grid North_South_Points / 8

Grid Specific Parameters

The parameters defined in this section define a single computational domain (grid).  Each of the required parameters herein must be included for each grid used in the simulation.  These parameters are summarized in table 2.

	PARAMETER
	TYPE
	UNITS
	ORIGIN
	Required

UAF Tsunami
	Required

COMCOT
	Required Tsunami

 CLAW

	Grid_Number
	INT
	
	AUTO
	YES
	YES
	YES

	Parent
	INT
	
	USER
	YES
	YES
	NO

	Name
	STRING
	
	USER
	YES
	YES
	YES

	Output_Name
	STRING
	
	AUTO
	YES
	YES
	YES

	Latitude_SW_Corner
	REAL
	Degrees
	IMPLICIT
	YES
	YES
	YES

	Longitude_SW_Corner
	REAL
	Degrees
	IMPLICIT
	INFO
	INFO
	YES

	Latitude_NE_Corner
	REAL
	Degrees
	IMPLICIT
	NO
	NO
	YES

	Longitude_NE_Corner
	REAL
	Degrees
	IMPLICIT
	NO
	NO
	YES

	East_West_Points
	INT
	Points
	IMPLICIT
	YES
	YES
	YES

	North_South_Points
	INT
	Points
	IMPLICIT
	YES
	YES
	YES

	Spacing
	REAL
	Arc seconds
	AUTO
	YES
	YES
	YES

	Parent_Child_Spacing_Ratio
	INT
	
	AUTO
	YES
	YES
	YES

	X_Start
	INT
	Points
	IMPLICIT
	YES
	YES
	NO

	X_End
	INT
	Points
	IMPLICIT
	YES
	YES
	NO

	Y_Start
	INT
	Points
	IMPLICIT
	YES
	YES
	NO

	Y_End
	INT
	Points
	IMPLICIT
	YES
	YES
	NO

	Coordinate_Switch
	BIN
	1-Cart; 0-Sph
	USER
	NO
	YES
	YES

	Nonlinear_Switch
	BIN
	1 – on; 0 – off
	USER
	NO
	YES
	NO

	Friction_Switch
	BIN
	1 – on; 0 – off
	USER
	NO
	YES
	NO

	Depth_File
	FILE
	
	AUTO
	YES
	YES
	YES

	Deformation_File
	FILE
	
	USER
	Optional
	Optional
	Optional

	Bathy_Max_Refinement
	INT
	
	USER
	NO
	NO
	YES


Table 2:  Summary of Grid Specific Parameters

2.1.18 Grid_Number

Definition: Number of this grid, sequentially from 1.  This field is used to determine the nesting/connectivity of the grid domains (see parent).

Required: Yes

Type: INT

Range: 1 - 9

Default: AUTO

2.1.19 Parent

Definition: Parent of this grid, i.e. the number of the grid that this grid is nested directly inside of.  Note that grid #1, and only grid #1, should have Parent=0.

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: INT

Range: 0 for grid #1 only; otherwise 1 to the total number of grids

Default: Previous Grid_Number

Notes:  Connectivity of grids is specified using the Parent field in conjunction with the Grid_Number.  Grid #1 is always the topmost layer; it has Parent=0.  Grid #2 must be nested into grid #1, so it has Parent=1.  Grid #3 may be nested in Grid #1, in which case it has Parent=1, or it may be nested into grid #2, in which case it will have Parent=2, and so on for all other grids specified.  Currently, this hierarchy is limited to 1 topmost layer with four grids nested into the second layer, each of which may contain a single nested grid beneath.  Thus, a maximum of 9 grids may be used with a total nesting depth of 3.  See figure 1 for an example grid nesting.

Note on Tsunami CLAW:  Tsunami CLAW does not require special information regarding the nesting of grids in a run.  The only requirement is that the first grid specified covers the entire computational domain.
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Figure 1:  Example Grid Nesting

This example shows the maximum allowable number of grids and grid nesting.  One topmost grid (#1) may contain up to 4 sub-grids (#2, #3, #6, #8), each of which may contain a single sub-grid (#4, #5, #7, #9).  Note that a grid’s parent may be any previously defined grid, not just the grid defined sequentially before it.

2.1.20 Name

Definition: The given name of this grid domain.  Useful for remembering where each grid is located

Required: Yes

Type: STRING

Default: Grid<Grid_Number>

2.1.21 Output_Name

Definition: The base name of the output files written for this grid.  This value is created by concatenating the names of each grid this grid is nested inside of.  That is, for the topmost grid, Output_Name=<Name>.  Each 2nd level grid will have Output_Name=<Topmost grid Name>.<this grid Name>.  Each 3rd level grid will have Output_Name=<Topmost grid Name>.<Parent’s Name>.<this grid Name>.  For examples, see the configuration files in Appendix A and Appendix B.

Required: Yes

Type: STRING

Default: AUTO

2.1.22 Latitude_SW_Corner

Definition: Latitude for the southwest corner of this grid

Required: Yes

Type: REAL

Units: degrees

Range: -90 to +90

Default: IMPLICIT

Granularity: 0.000001

2.1.23 Longitude_SW_Corner

Definition: Longitude of the southwest corner of this grid

Required: Yes

Type: REAL

Units: degrees

Range: -180 to +180

Default: IMPLICIT

Granularity: 0.000001

2.1.24 Latitude_NE_Corner

Definition: Latitude for the northeast corner of this grid

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: REAL

Units: degrees

Range: -90 to +90

Default: IMPLICIT

Granularity: 0.000001
2.1.25 Longitude_NE_Corner

Definition: Longitude of the northeast corner of this grid

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: REAL

Units: degrees

Range: -180 to +180

Default: IMPLICIT

Granularity: 0.000001
2.1.26 East_West_Points (X length)

Definition: Total number of points in the east-west direction.

Required: Yes

Type: INT

Units: points

Range: 50 - 5000

Default: IMPLICIT

2.1.27 North_South_Points (Y length)

Definition: Total number of points in the north-south direction.

Required: Yes

Type: INT

Units: points

Range: 50 - 5000

Default: IMPLICIT

2.1.28 Spacing

Definition: Distance between each point in the grid.

Required: Yes

Type: REAL

Units: arc seconds

Default: AUTO

2.1.29 Parent_Child_Spacing_Ratio

Definition: Ratio of grid spacing between parent and child.

Required: Yes

Type: INT

Range: UAF Tsunami – 3 or 5; COMCOT – 2 or larger; Tsunami CLAW - any

Default: AUTO

Notes:  This parameter is not used for grid 1.

2.1.30 X_Start (in Parent)

Definition: Starting X-position of this grid in its parent grid

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: INT

Units: points

Range: 2 to (X length –2) of parent grid

Default: IMPLICIT

Notes:  This parameter is not used for grid 1.

2.1.31 X_End (in Parent)

Definition: Ending X-position of this grid in its parent grid

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: INT

Units: points

Range: (X Start+1) to (X length-1) of parent grid

Default: IMPLICIT

Notes:  This parameter is not used for grid 1.

2.1.32 Y_Start (in Parent)

Definition: Starting Y-position of this grid in its parent grid

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: INT

Units: points

Range: 2 to (Y length –2) of parent grid

Default: IMPLICIT

Notes:  This parameter is not used for grid 1.

2.1.33 Y_End (in Parent)

Definition: Ending Y-position of this grid in its parent grid

Required: UAF Tsunami – Yes; COMCOT – Yes; Tsunami CLAW - No

Type: INT

Units: points

Range: (Y Start+1) to (Y length-1) of parent grid

Default: IMPLICIT

Notes:  This parameter is not used for grid 1.

2.1.34 Coordinate_Switch

Definition: Switch to determine the coordinate system for this grid.

Required: UAF Tsunami – NO; COMCOT – Yes; Tsunami CLAW - Yes

Type: BIN

Range: 0 – Spherical coordinates are used.  1 – Cartesian coordinates are used. Default: 0

Notes:  Currently, this switch may only have a value of 0 for the portal project.

2.1.35 Nonlinear_Switch

Definition: Switch to determine if nonlinear terms will be used in the calculations for this grid.

Required: UAF Tsunami – No; COMCOT – Yes; Tsunami CLAW - No

Type: BIN

Range: 0 (off) or 1 (on)

Default: 0 (off)

2.1.36 Friction_Switch

Definition: Switch to determine if friction terms will be used in the calculations for this grid.

Required: UAF Tsunami – No; COMCOT – Yes; Tsunami CLAW - No

Type: BIN

Range: 0 (off) or 1 (on)

Default: 0 (off)

Notes: For COMCOT, this switch is only available when using Cartesian coordinates with the nonlinear terms on.  Thus, it will not be a valid option for the first phase of the portal project.

2.1.37 Depth_File

Definition: Name of the input topo/bathy file for this grid.

Required: Yes

Type: FILE

Default: Grid_Name.dep

2.1.38 Deformation_File

Definition: This parameter has two purposes.  First, it is the name of the input initial surface deformation file for this grid whenever the Initial_Wave_Source is FILE.  Alternately, it is the name of output surface deformation file whenever the Initial_Wave_Source is FAULT.

Required: Required whenever Initial_Wave_Source is FILE or FAULT.  In either case, it will be required for each grid specified in the simulation.

Type: FILE

Default: Grid_Name.def
2.1.39 Bathy_Max_Refinement

Definition: Maximum level of adaptive mesh refinement allowed for this grid.

Required: UAF Tsunami – No; COMCOT – No; Tsunami CLAW - Yes

Type: INT

Range: 2 to Global_Max_Refinement

Default: Grid level + 1 (topmost grid is level 1)

Configuration Parameters for Initial Conditions

Once the computational grids in suitable bathy/topo regions have been populated, the next step is to specify an initial wave source to generate the tsunami. For this proof of concept phase of the project, the only allowable initial conditions will be via fault model generation of initial surface deformation files. In the future, configuration files will allow selection of earthquake faults, sinusoidal or soliton wave generation, user supplied initial surface deformation files, and land slide/bottom displacement models.  

2.2 Initial_Wave_Source

The keyword used to select different initial conditions is Initial_Wave_Source.

Initial_Wave_Source:

Definition: Switch to determine the wave source for this simulation.

Required: Yes

Type: STRING

Range: FAULT | FILE | WAVE, 

Default: FAULT

Notes: Initially, only the value of FAULT will be supported.  Other options will be added in the future.  

For each initial wave source option, an additional set of parameters will need to be populated.  The parameters common to both models are detailed in the remainder of this section; those specific to either of the models appear in Appendices C (UAF Tsunami) and D (COMCOT).

Basically, specification of Initial_Wave_Source=FAULT requires the series of generic parameters listed in this section.  Use of Initial_Wave_Source=FILE requires the model-specific parameters describing the format of the user-supplied file detailed in Section 1.1 of the appendix (D or E) corresponding to the particular model, while  Initial_Wave_Source=WAVE requires the model-specific parameters described in Section 2 of the same appendix.

2.3 Fault Configuration Parameters 

When the value of FAULT is used for Initial_Wave_Source, the displacement of the sea floor is determined from a linear elastic dislocation theory by Mansinha and Smylie.  In this case, the 11 sub-parameters for a specific earthquake, given in table 3 below, have to be defined in the configuration file.  The ARSC preprocessing subsystem will then be responsible for generation of the initial surface deformation files using these parameters.

	TYPE
	PARAMETER KEYWORD
	TYPE
	UNITS
	ORIGIN

	FAULT
	Focal_Depth
	REAL
	Meters
	USER

	
	Fault_Length
	REAL
	Meters
	USER

	
	Fault_Width
	REAL
	Meters
	USER

	
	Dislocation
	REAL
	Meters
	USER

	
	Strike_Direction
	REAL
	Degrees
	USER

	
	Dip_Angle
	REAL
	Degrees
	USER

	
	Slip_Angle
	REAL
	Degrees
	USER

	
	Domain_Latitude
	REAL
	Degrees
	AUTO

	
	Domain_Longitude
	REAL
	Degrees
	AUTO

	
	Epicenter_Latitude
	REAL
	Degrees
	USER

	
	Epicenter_Longitude
	REAL
	Degrees
	USER


Table 3:  Summary of Fault Generation Parameters
2.3.1 Focal_Depth

Definition: Focal depth of the source earthquake

Required: Yes

Type: Real

Units: meters

Range: 

Default: 

Granularity: 

2.3.2 Fault_Length

Definition: Length of the source earthquake

Required: Yes

Type: Real

Units: meters

Range: 

Default: 

Granularity: 

2.3.3 Fault_Width

Definition: Width of the source earthquake

Required: Yes

Type: Real

Units: meters

Range: 

Default: 

Granularity: 

2.3.4 Dislocation

Definition: Dislocation of the source earthquake

Required: Yes

Type: Real

Units: meters

Range: 

Default: 

Granularity: 

2.3.5 Strike_Direction

Definition: Strike direction of the source earthquake

Required: Yes

Type: Real

Units: degrees

Range: 

Default: 

Granularity: 

2.3.6 Dip_Angle

Definition: Dip angle of the source earthquake

Required: Yes

Type: Real

Units: degrees

Range: 

Default: 

Granularity: 

2.3.7 Slip_Angle

Definition: Slip angle of the source earthquake

Required: Yes

Type: Real

Units: degrees

Range: 

Default: 

Granularity: 

2.3.8 Domain_Latitude

Definition: Latitude at origin of computational domain

Required: Yes

Type: Real

Units: degrees

Default: AUTO 

2.3.9 Domain_Longitude

Definition: Longitude at origin of computational domain

Required: Yes

Type: Real

Units: degrees

Default: AUTO

2.3.10 Epicenter_Latitude

Definition: Latitude of the epicenter

Required: Yes

Type: Real

Units: degrees

Range: -90 to +90

Default: CALC

Granularity: 0.000001

2.3.11 Epicenter_Longitude

Definition: Longitude of the epicenter

Required: Yes

Type: Real

Units: degrees

Range: -180 to +180

Default: CALC

Granularity: 0.000001

Output Job Results (.desc)

The output job results file contains information and statistics from a model run.  It has the same ‘keyword=value’ format as the input configuration file, with the parameters given in table 4 recording the pertinent metadata for this run.

	PARAMETER
	TYPE
	UNITS
	ORIGIN
	NOTES

	Job_Id
	INT
	
	INPUT
	Given job id for portal run

	Model
	STRING
	
	INPUT
	Name of the model that ran

	Model_Version
	STRING
	
	MODEL
	Source code version of model

	Executable_Date
	DATE-TIME
	
	AGENT
	Executable date for model

	Host_Platform
	STRING
	
	AGENT
	Name of platform model ran on

	Request_Date
	DATE-TIME
	
	INPUT
	portal job requested

	Submission_Date
	DATE-TIME
	
	BATCH
	batch job submitted

	Start_Date
	DATE-TIME
	
	BATCH
	batch job started execution

	End_Date
	DATE-TIME
	
	BATCH
	batch job completed execution

	Completion_Date
	DATE-TIME
	
	AGENT
	portal job completed

	Job_Elapsed
	REAL
	Sec
	AGENT
	Total elapsed time for job 

	CPU_Elapsed
	REAL
	Sec
	BATCH
	CPU elapsed time for model

	Lib
	STRING
	
	MODEL
	Name & Version of library used by model

	Series_Name
	STRING
	
	AGENT
	Name of time series data file

	Series_Size_Raw
	INT
	Kbytes
	AGENT
	Size of time series file uncompressed

	Series_Size_Zip
	INT
	Kbytes
	AGENT
	Size of time series file compressed

	Slmax_Name
	STRING
	
	AGENT
	Name of sea level maximum file

	Slmax_Size
	INT
	Kbytes
	AGENT
	Size of slmax file

	Deformation_Name
	STRING
	
	AGENT
	Name of surface deformation file

	Deformation_Size
	INT
	Kbytes
	AGENT
	Size of surface deformation file

	Error_Name
	STRING
	
	AGENT
	Name of error file

	Error_Size
	INT
	Kbytes
	AGENT
	Size of error file


Table 4:  Output Job Results Parameters

This table lists all of the output job results parameters.  Italics denote repeatable groups of parameters.  See section 3.6.3 for details. 

2.4 Job Metadata

The job metadata parameters report the job id and model related information.

2.4.1 Job_Id

Definition: Job identification for this portal run.

Notes: This field will be a copy of the Job_Id given in the configuration file.

2.4.2 Model

Definition: Name of the tsunami model used for this run.

Notes: 

2.4.3 Model_Version

Definition: Version of the model that was executed.

Notes: Taken from the output of the batch submission.  Each code will have to display its version number at the outset of the run.

2.4.4 Executable_Date

Definition: Compilation Date-Time string for the executable used for this run.

Notes:  This value will be taken from a system call made either by the finalization agent or by the batch script.

2.4.5 Host_Platform

Definition: Name of the host platform.

Notes:  Exact content of this field TBD.

2.5 Job Timing Information

The job timing parameters contain information on the start, progress, and completion of a job.  All _Date parameters are of the type Date-Time, which includes the date and time to the nearest second.  The _Elapsed parameters take on real values in units of seconds.

2.5.1 Request_Date

Definition: Date the job initiation request was received. 

2.5.2 Submission_Date

Definition: Date the batch job was submitted.

2.5.3 Start_Date

Definition: Date the model run started execution.

2.5.4 End_Date

Definition: Date the model run completed execution.

2.5.5 Completion_Date

Definition: Date the job finalization completed.

Notes:  This value will not be entirely accurate as the .desc file will have to be written (containing this word) prior to full completion of the job.  To minimize this discrepancy, this value will be populated near the final processing step.

2.5.6 Job_Elapsed

Definition: Elapsed time from the request date to the completion date.

2.5.7 CPU_Elapsed

Definition: Elapsed CPU time for this job.

Notes: This value will be taken from the batch submission script output file.  Each batch job will track and report elapsed CPU.

2.6 Repeatable Descriptor Information

The repeatable descriptor parameters take on values describing the libraries used for the run and the output file names and sizes.  These parameters may only occur in related groups of values, as denoted by the borders in table 5.  For each instance of a group, all keys in the group must be specified.  A job results file may contain one or more occurrences of the series and slmax parameter groups, and zero or more occurrences of the lib, deformation, and error parameter groups.

2.6.1 Lib

Definition: Name and version of the library called by a model.

Notes: This is an optional parameter that may appear zero or more times.

2.6.2 Series_Name

Definition: Name of the time series file created by the job.

Notes: This parameter will be repeated once for each grid specified in the job.  It will always appear immediately before parameters Series_Size_Raw and Series_Size_Zip.

2.6.3 Series_Size_Raw

Definition: Size of the time series file created by this job, given in Kilobytes.

Notes: This parameter will be repeated once for each grid specified in the job.  It will only appear between the corresponding Series_Name and Series_Size_Zip parameters.

2.6.4 Series_Size_Zip

Definition: Size of the compressed time series file, given in Kilobytes.

Notes: This parameter will be repeated once for each grid specified in the job.  It will only appear after the corresponding Series_Name and Series_Size_Raw parameters.

2.6.5 Slmax_Name

Definition: Name of the sea level maximum file created by this job.

Notes: This parameter will be repeated once for each grid specified in the job in conjunction with the parameter Slmax_Size.

2.6.6 Slmax_Size

Definition: Size of the sea level maximum file, given in Kilobytes

Notes: This parameter will be repeated once for each grid specified in the job in conjunction with the parameter Slmax_Name.

2.6.7 Deformation_Name

Definition: Name of the surface deformation file created by this job.

Notes: For all runs that have Initial_Wave_Source=FAULT, this parameter will occur and be repeated once for each grid specified in the job.  It will always occur immediately prior to the corresponding Deformation_Size parameter.

2.6.8 Deformation_Size

Definition: Size of the deformation file, given in Kilobytes

Notes: This parameter will be repeated once for each occurrence of the Deformation_Name parameter.

2.6.9 Error_Name

Definition: Name of error file created by this job.

Notes: At this time, the format and content of the error files is TBD.  One possibility is that the batch script error file maybe included in the outputs.  Other files may be included in the future.  Thus, this parameter may occur zero or more times in conjunction with the Error_Size parameter.

2.6.10 Error_Size

Definition: Size of the deformation file, given in Kilobytes

Notes: This parameter will be repeated once for each occurrence of the Error_Name parameter.

File Formats

Both binary and ASCII data files will be passed by the portal<->ARSC_agent interface. 

First, the portal will create an ASCII input configuration file named Tsunami.cfg, Comcot.cfg, or Tsunami_CLAW.cfg for UAF Tsunami, COMCOT, or Tsunami CLAW runs, respectively.  Next, it will create one binary format bathy/topo data file for each grid specified by the user.  These will be named <Grid_Name>.dep (for water depth).  The portal then transfers these files to the ARSC agent via a job initiation request.  During preprocessing, the ARSC agent may create optional input binary files describing the initial surface deformation for each grid in this run.  If these files are created, they will be named <Grid_Name>.def (for surface deformation).  For each grid, the model run will create two binary output files.  The will be given the base name <Output_Name> and extensions of .series for time series data and .slmax for sea level maximum.  Finally, the ARSC agent will summarize the job results in an ASCII file named Tsunami.desc, Comcot.desc, or Tsunami_CLAW.desc for UAF Tsunami, COMCOT, or Tsunami CLAW jobs, respectively.  These naming convention are summarized in table 5.
	Input File Names
	Format
	Contents
	Created By

	Tsunami.cfg
	ASCII
	UAF Tsunami configuration
	Portal

	Comcot.cfg
	ASCII
	COMCOT configuration
	Portal

	Tsunami_CLAW.cfg
	ASCII
	Tsunami CLAW configuration
	Portal

	<Grid_Name>.dep
	BINARY
	Bathy/Topo Data
	Portal

	<Grid_Name>.def
	BINARY
	Initial Surface Deformation
	ARSC_Agent

	Output File Names
	
	
	

	<Output_Name>.series
	BINARY
	Time series
	Model

	<Output_Name>.slmax
	BINARY
	Sea level maximum
	Model

	Tsunami.desc
	ASCII
	UAF Tsunami Model Job summary
	ARSC_Agent

	Comcot.desc
	ASCII
	COMCOT Model Job summary
	ARSC_Agent

	Tsunami_CLAW.desc
	ASCII
	Tsunami CLAW Model Job Summary
	ARSC_Agent


Table 5:  File Naming Conventions

This table lists input and output file naming conventions for the project.  Note that the input configuration files have hard coded names Tsunami.cfg, Comcot.cfg, or Tsunami_CLAW.cfg.  All other names include user specified identifiers.

2.7 Input Configuration File (.cfg)

The tsunami portal configuration file will contain all required general parameters, one or more sets of required grid specific parameters, and, optionally, a set of initial wave generation parameters. The configuration file name is hard coded to ’Tsunami.cfg’ for the UAF Tsunami code, ‘Comcot.cfg’ for COMCOT, and ‘Tsunami_CLAW.cfg’ for Tsunami CLAW. Please see appendix A for an example Tsunami.cfg file, appendix B for an example Comcot.cfg file, and appendix C for an example Tsunami_CLAW.cfg file.

Each line in the configuration file must start with either a keyword or a # sign with the exception that leading spaces and blank lines are ignored.  The # sign denotes a comment line which will be ignored.  Parameter declarations are of the form ‘keyword=value’, where keyword is a single parameter name and value is of the type specified for the parameter.  There can be no spaces either before or after the ‘=’ in any of these entries.  All keywords are case sensitive. 

To distinguish between grids, all grid specific parameters between the statement Grid_Number=N and Grid_Number=N+1 are assigned to grid N.

2.8 Input Bathymetry/Topography Data (.dep)

For each grid, the portal must provide a combined bathymetry/topography data file.  This file contains ocean bottom depth as well as land elevation information.  It contains positive floating-point values for increasing water depth and negative decreasing values for increasing land elevations.  The data is given in units of meters.  The file is organized from west to east (samples) and south to north (lines), written in IEEE 4-byte floating-point binary format, with East_West_Points by North_South_Points values.  For the UAF Tsunami and COMCOT codes, the following conditions must hold for each nested grid:

East_West_Points = (X_End-X_Start+1)*Parent_Child_Spacing_Ratio

North_South_Points = (Y_End-Y_Start+1)*Parent_Child_Spacing_Ratio

2.9 Input Initial Surface Deformation (.def)

The input deformation file describes mean sea level deformation.  It contains both positive (crest) and negative (trough) floating-point values that have been derived from some surface deformation model.  The data is given in units of centimeters.  The file is organized from west to east (samples) and south to north (lines), written in IEEE 4-byte floating-point binary format, with East_West_Points by North_South_Points values.  These files are optional (required only if the user has chosen FILE as the value for Initial_Wave_Source.  If selected, they will be created by the ARSC agent, used for the run, and then returned to the portal with the other results.

2.10 Output Selected Sea Level (.series)

The sea level series files record a time series of sea level values from a model run.  One series file, named <Output_Name>.series, will be created for each grid.

For COMCOT and the UAF Tsunami codes, each file contains a set of frames of size EAST_WEST_POINTS * NORTH_SOUTH_POINTS values taken at the interval given by the Output_Frequency parameter of the configuration file.

The output file format for Tsunami CLAW varies and will not be described in this version of the document.

2.11 Output Maximum Sea Level (.slmax)

Maximum sea level files record the maximum sea level over the entire simulation.  The maximum is tracked for every cell of every grid for each iteration.  One sea level maximum file, named <Output_Name>.slmax, will be created for each grid.  

For COMCOT and the UAF Tsunami codes, each file contains EAST_WEST_POINTS * NORTH_SOUTH_POINTS values.

The output file format for Tsunami CLAW varies and will not be described in this version of the document.

2.12 Output Job Results (.desc)

The output job results file contains information and statistics from a model run.  It has the same format as the input configuration file.  It contains the job results parameters and their corresponding values.

APPENDIX A: Example Tsunami.cfg configuration file

This appendix contains an example Tsunami.cfg file.

The global information specifies the job identification number as 100000.  The run simulates 1200 time steps of length 0.3 seconds.  A single frame series file will be collected at time step 1200.  This run uses nonlinear equations and includes bottom friction effects.  The initial wave source will be in the form of surface deformation files.

A total of 4 grids are specified for this simulation.  The first grid is named 2min.  It has a starting latitude of 52 degrees, with the longitude set to 0 degrees (dummy value).  The size of this grid is 870 samples by 300 lines.  The spacing is 120 arc seconds.  The file hsbath_2min.dep contains the bathymetry data and satake_def_2min.def contains the initial deformation information.

The second grid is named 24sec.  It has starting latitude of 55 degrees, with the longitude set to 0 degrees (dummy value).  The grid is 1350 samples by 1050 lines.  It’s spacing is 24 arc seconds.  It is nested into grid 1 in the box bounded by (391,91) to (660,300).  The file hsbath_24sec.dep contains the bathymetry data and file satake_def_24sec_hs.def contains the initial deformation for this grid.

The third grid is named 8sec.  It has starting latitude of 59.254444 degrees, with the longitude set to 0 degrees (dummy value).  The grid is 567 samples by 243 lines.  It’s spacing is 8 arc seconds.  It is nested into grid 2 in the box bounded by (576,639) to (764,719).  The file hsbath_8sec.dep contains the bathymetry data and file satake_def_8sec_hs.def contains the initial deformation for this grid.

The final grid is named hom3sec.  It has starting latitude of 59.5337028503 degrees, with the longitude set to 0 degrees (dummy value).  The grid is 1011 samples by 351 lines.  It has spacing of 2-2/3 arc seconds.  It is nested into grid 3 in the box bounded by (189,127) to (525,243).  The bathymetry data will be read from the file hombath_3sec.dep and the initial deformation information will be read from file satake_def_3sec_hom.def.

The four time series output files created by this run will each contain only a single frame representing the sea level at the 1200th time step.  The four sea level maximum files for this run will contain the maximum sea level observed for each grid during the simulation.  These files will be named:

2min.series



2min.slmax

2min.24sec.series


2min.24sec.slmax

2min.24sec.8sec.series

2min.24sec.8sec.slmax

2min.24sec.8sec.hom3sec.series
2min.24sec.8sec.hom3sec.slmax

A job summary file, named Tsunami.desc, will also be created during post-processing.

################################################################################

# UAF Tsunami Homer input file

################################################################################

########## Global Information ##########

Job_Id=100000

User_Id=logan

Model_Name=UAF_TSUNAMI

Number_of_Time_Steps=1200

Length_Of_Time_Step=.3

Output_Frequency=1200

Global_Nonlinear_Switch=1

Global_Friction_Switch=1

Initial_Wave_Source=FILE

########## Grid Information ###################

Grid_Number=1

Parent=0

Name=2min

Output_Name=2min

Latitude_SW_Corner=52.

Longitude_SW_Corner=0.

East_West_Points=870

North_South_Points=300

Spacing=120

Parent_Child_Spacing_Ratio=0

X_Start=0

X_End=0

Y_Start=0

Y_End=0

Depth_File='hsbath_2min.dep'

Deformation_File='satake_def_2min.def'

######### Grid Information ###################

Grid_Number=2

Parent=1

Name=24sec

Output_Name=2min.24sec

Latitude_SW_Corner=55.

Longitude_SW_Corner=0.

East_West_Points=1350

North_South_Points=1050

Spacing=24

Parent_Child_Spacing_Ratio=5

X_Start=391

X_End=660

Y_Start=91

Y_End=300

Depth_File='hsbath_24sec.dep'

Deformation_File='satake_def_24sec_hs.def'

########## Grid Information ###################

Grid_Number=3

Parent=2

Name=8sec

Output_Name=2min.24sec.8sec

Latitude_SW_Corner=59.254444

Longitude_SW_Corner=0.

East_West_Points=567

North_South_Points=243

Spacing=8

Parent_Child_Spacing_Ratio=3

X_Start=576

X_End=764

Y_Start=639

Y_End=719

Depth_File='hsbath_8sec.dep'

Deformation_File='satake_def_8sec_hs.def'

########### Grid Information ###################

Grid_Number=4

Parent=3

Name=hom3sec

Output_Name=2min.24sec.8sec.hom3sec

Latitude_SW_Corner=59.5337028503

Longitude_SW_Corner=0.

East_West_Points=1011

North_South_Points=351

Spacing=2.6666666667

Parent_Child_Spacing_Ratio=3

X_Start=189

X_End=525

Y_Start=127

Y_End=243

Depth_File='hombath_3sec.dep'

Deformation_File='satake_def_3sec_hom.def'

APPENDIX B: Example Comcot.cfg configuration File

This appendix contains an example Comcot.cfg file.

The general parameters specify the job identification number as 200000.  This run is 2700 time steps in length with each step in the outermost grid being 2 seconds in duration (for a total simulated time of 1 hour 30 minutes).  This control files specifies a run with 3 layers (grids).  Since the time step for the outermost grid will be 2 seconds, it will be 1 second for the 2nd layer, and 0.5 seconds for the 3rd layer.

Time series output will be written every 150 time steps (simulating 5 minutes of propagation) for a total of 18 frames.  This run uses 0.013 for the relative roughness coefficient.  The initial wave source will be in the form of a surface deformation file.
The first grid, named layer1, has a southern boundary latitude of 21.5 degrees, with a dummy longitude value of 0 degrees. The size of the grid is 100 lines by 100 samples.  The grid length (spacing) is 60 arc seconds. This layer uses spherical coordinates with a linear governing equation that neglects bottom friction.  The input topo/bathy file is named layer1.dep and the initial surface deformation file named ini_surface.def

The second grid, named layer2, has a southern boundary latitude of 22.33 degrees, with a dummy longitude value of 0 degrees. The size of the grid is 106 lines by 106 samples.  The grid spacing is 20 arc seconds.  It is nested into grid 1 in the box bounded by (21,51) to (55,85).  Layer2 uses spherical coordinates with a linear governing equation that neglects bottom friction.  The input topo/bathy file named layer2.dep will be used for this grid.

The third grid, named layer3, has a southern boundary latitude of 22.457 degrees, with a dummy longitude value of 0 degrees. The size of the grid is 181 lines by 181 samples.  The grid spacing is 6-2/3 arc seconds. It is nested into grid 2 in the box bounded by (23,23) to (82,82).  Layer3 uses spherical coordinates with a linear governing equation that neglects bottom friction.  The input topo/bathy file named layer3.dep will be used for this grid.

Each of the three time series files created by this run will contain 18 frames representing the sea level every 150 time steps.  The three sea level maximum files will contain the maximum sea level observed for each grid during the simulation.  These files will be named:

layer1.series



layer1.slmax

layer1.layer2.series


layer1.layer2.slmax

layer1.layer2.layer3.series

layer1.layer2.layer3.slmax

A job summary file, named Comcot.desc, will also be created during the post-processing steps at ARSC.

################################################################################

# Configuration file for COMCOT program

################################################################################

########## Global Information ##########

Job_Id=200000

User_Id=logan

Model_Name=COMCOT

Number_of_Time_Steps=2700

Length_Of_Time_Step=2.0

Output_Frequency=150

Coef_of_Bottom_Friction=0.013

Initial_Wave_Source=FILE

########## Grid Information ###################

Grid_Number=1

Parent=0

Name=layer1

Output_Name=layer1

Latitude_SW_Corner=21.5

Longitude_SW_Corner=0.

East_West_Points=100

North_South_Points=100

Spacing=60

Parent_Child_Spacing_Ratio=0

X_Start=0

X_End=0

Y_Start=0

Y_End=0

Coordinate_Switch=0

Nonlinear_Switch=0

Friction_Switch=0

Depth_File='layer1.dep'

Deformation_File='ini_surface.dat'

Grid_Number=2

Parent=1

Name=layer2

Output_Name=layer1.layer2

Latitude_SW_Corner=22.33

Longitude_SW_Corner=0.

East_West_Points=105

North_South_Points=105

Spacing=20

Parent_Child_Spacing_Ratio=3

X_Start=21

X_End=55

Y_Start=51

Y_End=85

Coordinate_Switch=0

Nonlinear_Switch=0

Friction_Switch=0

Depth_File='layer2.dep'

Grid_Number=3

Parent=2

Name=layer3

Output_Name=layer1.layer2.layer3

Latitude_SW_Corner=22.457

Longitude_SW_Corner=0.

East_West_Points=180

North_South_Points=180

Spacing=6.666666667

Parent_Child_Spacing_Ratio=3

X_Start=23

X_End=82

Y_Start=23

Y_End=82

Coordinate_Switch=0

Nonlinear_Switch=0

Friction_Switch=0

Depth_File='layer3.dep

APPENDIX C: Example Tsunami_CLAW.cfg configuration file

This appendix contains an example Tsunami_CLAW.cfg configuration file.

The general parameters specify a job identification number of 300000.  This run will simulate a total of 5400 seconds (1 hour 30 minutes).  The length of the time steps and the total number of time steps executed by the model is variable and is not controlled by these parameters.

Time series output will be written a total of 18 times during the run at equal intervals (simulating 5 minutes of propagation).  The run uses bottom friction with a value of 0.025 for the coefficient of friction.  The initial wave source will be in the form of a surface deformation file.

Over the entire domain of calculation, a maximum refinement level of 4 will be allowed.  The adaptive mesh will be flagged for refinement every time step of the simulation.  Any depth less than 1000 meters will be considered shallow water and eligible for refinement.  Any surface height over 0.01 meters will be considered a valid moving wave and may be flagged for refinement.  The topmost layer of the simulation will have only 12 east-west cells and 12 north-south cells.

The first grid, named layer1, has a southern boundary latitude of 21.5 degrees, with a dummy longitude value of 0 degrees.  The northern boundary latitude is 23.1666667 degrees, with a (dummy) longitude of 1.6666667 degrees. The size of the grid is 100 lines by 100 samples.  The grid length (spacing) is 60 arc seconds. This layer uses spherical coordinates.  The input topo/bathy file is named layer1.dep and the initial surface deformation file named ini_surface.def.  In this grid, a maximum refinement level of 2 is allowed.

The second grid, named layer2, has a southern boundary latitude of 22.33 degrees, with a dummy longitude value of 0 degrees.  The northern latitude is 22.91333333 degrees, with a (dummy) longitude of 0.58333333.  The size of the grid is 105 lines by 105 samples.  The grid spacing is 20 arc seconds. Layer2 also uses spherical coordinates.  The input topo/bathy file named layer2.dep will be used for this grid.  A maximum refinement level of 3 is allowed in this grid.

The third grid, named layer3, has a southern boundary latitude of 22.457 degrees, with a dummy longitude value of 0 degrees. The northern latitude is 22.79033333 degrees, with a (dummy) longitude of 0.33333333.  The size of the grid is 180 lines by 180 samples.  The grid spacing is 6-2/3 arc seconds. Layer3 uses spherical coordinates. The input topo/bathy file named layer3.dep will be used for this grid.  A maximum refinement level of 4 is allowed in this grid.

A job summary file, named Tsunami_CLAW.desc, will also be created during the post-processing steps at ARSC.

################################################################################

# Configuration file for Tsunami CLAW program

################################################################################

########## Global Information ##########

Job_Id=300000

User_Id=logan

Model_Name=TSUNAMI_CLAW

End_Time=5400

Number_of_Outputs=18

Global_Friction_Switch=1

Coef_of_Bottom_Friction=0.025

Initial_Wave_Source=FILE

Global_Max_Refinement=4

Refinement_Frequency=1

Shallow_Depth=1000.0

Wave_Tolerance=0.01

East_West_Cells=12

North_South_Cells=12

########## Grid Information ###################

Grid_Number=1

Name=layer1

Output_Name=layer1

Latitude_SW_Corner=21.5

Longitude_SW_Corner=0.

Latitude_NE_Corner=23.16666667

Longitude_NE_Corner=1.6666667

East_West_Points=100

North_South_Points=100

Spacing=60

Parent_Child_Spacing_Ratio=0

Coordinate_Switch=0

Depth_File='layer1.dep'

Deformation_File='ini_surface.dat'


Bathy_Max_Refinement=2

Grid_Number=2

Name=layer2

Output_Name=layer1.layer2

Latitude_SW_Corner=22.33

Longitude_SW_Corner=0.

Latitude_NE_Corner=22.91333333

Longitude_NE_Corner=0.58333333

East_West_Points=105

North_South_Points=105

Spacing=20

Parent_Child_Spacing_Ratio=3

Coordinate_Switch=0

Depth_File='layer2.dep'

Bathy_Max_Refinement=3

Grid_Number=3

Name=layer3

Output_Name=layer1.layer2.layer3

Latitude_SW_Corner=22.457

Longitude_SW_Corner=0.

Latitude_NE_Corner=22.79033333

Longitude_NE_Corner=0.33333333

East_West_Points=180

North_South_Points=180

Spacing=6.666666667

Parent_Child_Spacing_Ratio=3

Coordinate_Switch=0

Depth_File='layer3.dep

Bathy_Max_Refinement=4

APPENDIX D: Additional Parameters for UAF Tsunami

D.1 Configuration Parameters
D.1.1 General Parameters

D.1.1.1 Display_Frequency

Definition: The frequency with which progress statements are displayed during a run.  This parameter is most useful for an interactive run or debugging purposes.

Required: Optional.  If not specified, progress statements are displayed every 100 time steps.

Type: INT

Units: Time Steps

Range: 1 to Number of Time Steps

Default: 100

D.1.1.2 Watch_Frequency

Definition: The frequency of output to the watch point and watch line files.

Required: Optional.  If not specified, output will be generated every 100 time steps.

Type: INT

Units: Time Steps

Range: 1 to Number of Time Steps

Default: 100

Notes: The occurrence of watchpoints and watchlines are independent.  Zero or more watchpoints may occur in zero or more grids.  Similarly, zero or more watchlines may occur in zero or more grids.  Only one grid has to have a watchpoint or watchline in order for this parameter to be utilized.  Note this parameter is truly optional since specification of a watchline/point will use the default of 100 if Watch_Frequency does not appear in the configuration file.

D.1.1.3 Constant_Depth

Definition: Switch to set bathymetry as a constant depth of 200 meters.

Required: Optional.  Never required.  This is used to simulate waves under controlled laboratory conditions, such as in a wave flume or basin.

Type: BIN

Range: 0 – Not constant depth; 1 – Use constant depth

Default: Not constant depth

Notes:  If Constant_Depth=1, no bathymetry files will be read.

D.1.1.4 Input_Format

Definition: Switch to determine the format of bathymetry and initial surface deformation input files.

Required: Optional.  If not specified, input files are assumed to be BINARY.

Type: STRING

Range: ASCII | BINARY

Default: BINARY

Notes: Currently, the bathymetry and initial surface displacement input files have to be in the same format, either ASCII or BINARY.  Different formats for the two are not allowed. However, hopefully this won’t be a problem - when we allow users to supply initial surface files, the portal front-end will have to provide a mechanism to ‘upload’ the files from the user to be included into a run.  It would make sense to ingest them into the database (in binary format) and then include them in the portal job.  If this does not prove to be feasible, the codes can be modified to have Input_Deformation_Format and Input_Bathymetry_Format (maybe this is the better solution anyhow?)
D.1.1.5 Output_Format

Definition: Switch to determine the format of sea level series and sea level maximum output files.

Required: Optional.  If not specified, output file be in BINARY format.

Type: STRING

Range: ASCII | BINARY

Default: BINARY

Notes: This switch simply determines the format of the output, either ASCII or BINARY.  Thus, it is truly optional.  If it does not appear, BINARY is assumed.
D.1.1.6 Save_Maximum

Definition: Switch to determine is sea level maximums will be reported.

Required: Optional.  Never required

Type: BIN

Range: 0 – Do not track or report sea level maximums; 1 – create slmax files

Default: 1 – create slmax files

Notes:  If Save_Maximum=0, no sea level maximum (slmax) files will be created.

D.1.1.7 Save_Minimum

Definition: Switch to determine is sea level minimums will be reported.

Required: Optional.  Never required

Type: BIN

Range: 0 – Do not track or report sea level minimums; 1 – create slmin files

Default: 0 – do not create slmin files

Notes:  If Save_Minimum=1, a sea level minimum (slmin) files will be created.  They are all in respects, save file name (.slmin) and meaning (minimum), the same format as there corresponding slmax counterparts.

D.1.2 Grid Specific Watch Point Parameters

D.1.2.1 Watch_Point

Definition: Defines a grid point as a “watch point”, wherein a time series of selected physical values will be collected.

Required: Optional.  If present, values must also be specified for the following:  Watch_Frequency, WP_j, WP_k, WP_Param

Type: Integer

Units: NA

Range: 1 .. 100

Default: 1, 2, 3, … (sequentially numbered from 1)

D.1.2.2 WP_j

Definition: j index of watch point

Required: Optional.  Required if a Watch_Point is specified (i.e., based upon occurrence of Watch_Point parameter)

Type: Integer

Units: Points

D.1.2.3 WP_k

Definition: k index of watch point

Required: Optional.    Required if a Watch_Point is specified (i.e., based upon occurrence of Watch_Point parameter)

Type: Integer

Units: Points

D.1.2.4 WP_Param

Definition: Defines which parameter to watch at this point.  Values in the time series can come from either U-velocity, V-velocity, sea level, or normal velocity, based upon the value of this parameter.

Required: Optional.    Required if a Watch_Point is specified (i.e., based upon occurrence of Watch_Point parameter)

Type: STRING

Range: UVEL | VVEL | SEA_LEVEL | VELNORM

Default: NA

D.1.3 Grid Specific Watch Line Parameters

For the grid specific watch lines, values are stored according to the following algorithm at the frequency specified by the Watch_Frequency parameter:

j=Start_j; k=Start_k

do h=1,Line_Length

    stored_values(h) = SeaLevel(j,k)

    if (Line_Direction==1) then      

! Horizontal line


j=j+Line_Sign

    else if (Line_Direction==-1) then  
! Vertical line


k=k+Line_Sign

    end if

end do

D.1.3.1 Watch_Line
Definition: Defines a line in a grid as a “watch line”, wherein a time series of selected sea levels will be collected.

Required: Optional.  If present, values must also be specified for the following:  Watch_Frequency, Start_j, Start_k, Line_Length, Line_Direction, and Line_Size

Type: STRING

Notes: The value given to the Watch_Line parameter is a user definable string that will be the watch line output file name.

D.1.3.2 Start_j
Definition: Starting J-coordinate for watch line

Required: Optional.  Required if a Watch_Line is specified (i.e., based upon occurrence of Watch_Line parameter)

Type: Integer

Units: Grid points

Range: 1 .. East_West_Points

Default: NA

Granularity: 1 

D.1.3.3 Start_k
Definition: Starting K-coordinate for watch line

Required: Optional.  Required if a Watch_Line is specified (i.e., based upon occurrence of Watch_Line parameter)

Type: Integer

Units: Grid points

Range: 1 .. North_South_Points

Default: NA

Granularity: 1 

D.1.3.4  Line_Length
Definition: Length of the watch line

Required: Optional.  Required if a Watch_Line is specified (i.e., based upon occurrence of Watch_Line parameter)

Type: Integer

Units: Grid points

Range: The maximum value for this parameter should be based upon the Line_Direction, Line_Sign, Start_j, Start_k, East_West_Points, and North_South_Points for this grid according to the following table:

	Line_Direction
	Line_Sign
	Maximum Line_Length

	1
	-1
	Start_j

	1
	1
	East_West_Points-Start_j

	-1
	-1
	Start_k

	-1
	1
	North_South_Points-Start_k


Default:  NA

Granularity: 1

D.1.3.5  Line_Direction

Definition: Defines the direction of this watch line, either horizontal (1) or vertical (-1)

Required: Optional Required if a Watch_Line is specified (i.e., based upon occurrence of Watch_Line parameter)

Type: Integer

Units: NA

Range: -1 or 1

Default: NA

Granularity: NA

Notes:  The direction of the watch line is determined by this parameter.  If it is 1, the line will be horizontal.  If it is -1, the line will be vertical. 

D.1.3.6  Line_Sign
Definition: Defines the direction of this watch line, either positive from the starting point (1) or negative from the starting point (-1).

Required: Optional.  Required if a Watch_Line is specified (i.e., based upon occurrence of Watch_Line parameter)

Type: Integer

Units: NA

Range: -1 or 1

Default: NA

Granularity: NA

D.2 Parameters for Initial Conditions

Beyond fault generation, two additional initial conditions can be used for UAF Tsunami.  The first is to read initial surface deformation from files.  However, if the parameters in section 2.2 below are defined in the configuration file, a sine wave can be introduced into the simulation instead.
D.2.1 File Configuration Parameters

By default, the grid specific parameter Deformation_File gives the name of the input deformation file.  This one instance of this parameter must exist in the configuration file for each grid defined.

D.2.2 Sine Wave Configuration Parameters

When the Initial_Wave_Source=WAVE is defined, the additional parameters listed in table 6 are needed to describe the wave being introduced. 

	PARAMETER KEYWORD
	TYPE
	UNITS

	Sin_Wave_j1
	INT
	Points

	Sin_Wave_j2
	INT
	Points

	Sin_Wave_k1
	INT
	Points

	Sin_Wave_k2
	INT
	Points

	Sin_Wave_Amp
	REAL
	cm

	Sin_Wave_Period
	REAL
	sec


Table 6:  Summary of Sine Wave Generation Parameters
D.2.2.1 Sin_Wave_j1

Definition: j index of first point

Required: Optional based upon Sin_Wave_Deformation

Type: INT

D.2.2.2 Sin_Wave_j2
Definition: j index of second point

Required: Optional based upon Sin_Wave_Deformation

Type: INT

D.2.2.3 Sin_Wave_k1
Definition: k index of first point

Required: Optional based upon Sin_Wave_Deformation

Type: INT

D.2.2.4 Sin_Wave_k2
Definition: k index of second point

Required: Optional based upon Sin_Wave_Deformation

Type: INT

D.2.2.5 Sin_Wave_Amp
Definition: Amplitude of sine wave

Required: Optional based upon Sin_Wave_Deformation

Type: REAL

Units: centimeters

Default: 200 cm

D.2.2.6 Sin_Wave_Period
Definition: Period of sine wave.

Required: Optional based upon Sin_Wave_Deformation

Type: REAL

Units: seconds

Default: 600

APPENDIX E: Additional Parameters for COMCOT

E.1 
General Parameters
E.1.1 Input_Format

Definition: Switch to determine the format of bathymetry and initial surface displacement input files.

Required: Optional.

Type: STRING

Range: ASCII | BINARY

Default: BINARY

Notes: Currently, the bathymetry and initial surface displacement input files have to be in the same format, either ASCII or BINARY.  Different formats for the two are not allowed. However, hopefully this won’t be a problem - when we allow users to supply initial surface files, the portal front-end will have to provide a mechanism to ‘upload’ the files from the user to be included into a run.  It would make sense to ingest them into the database (in binary format) and then include them in the portal job.  If this does not prove to be feasible, the codes can be modified to have Input_Deformation_Format and Input_Bathymetry_Format (maybe this is the better solution anyhow?)

E.1.2 Output_Format
Definition: Switch to determine the format of sea level series, sea level max, and initial surface displacement output files.

Required: Optional.  Required when user wants output files to be ASCII rather than binary format.

Type: STRING

Range: ASCII | BINARY

Default: BINARY

E.1.3 Save_Maximum

Definition: Switch to determine is sea level maximums will be reported.

Required: Optional, if this parameter is not specified slmax files will be created.

Type: BIN

Range: 0 – Do not track or report sea level maximums; 1 – create slmax files

Default: 1 – create slmax files

Notes:  If Save_Maximum=0, no sea level maximum (slmax) files will be created.

Asserting Save_Maximum=1 is the same as not providing the parameter at all.

E.1.4 Save_Minimum

Definition: Switch to determine is sea level minimums will be reported.

Required: Optional, if this parameter is not specified slmin files will not be created.  

Type: BIN

Range: 0 – Do not track or report sea level minimums; 1 – create slmin files

Default: 0 – do not create slmin files

Notes:  If Save_Minimum=1, sea level minimum (slmin) files will be created.  They are all in respects, save file name (.slmin) and meaning (minimum rather than maximum), the same format as there corresponding slmax counterparts. Asserting Save_Minimum=0 is the same as not providing the parameter at all.

E.2 
General Parameters for Initial Conditions

E.2.1 File Configuration Parameters

When the value of FILE is used for the Initial_Wave_Source, the grid specific parameter Deformation_File must exist in the configuration file for the first grid.

E.2.2 Wave Configuration Parameters

When the value of WAVE is used, additional parameters have to be defined to describe the wave being introduced.  Based upon the wave type and incident direction selected, a variety of the parameters listed in table 7 will have to be defined.

	TYPE
	PARAMETER KEYWORD
	TYPE
	UNITS
	NOTES

	WAVE
	Wave_Type
	INT
	0-2
	0-Sine; 1-Solitary; 2-Given Form

	
	Wave_Incident_Direction
	INT
	1-5
	1:top, 2:bt, 3:lf, 4:rt, 5:ob

	
	Wave_Time_To_Change_Boundary
	REAL
	Seconds
	

	
	Wave_Boundary_After_Wave
	BIN
	0,1
	0:open, 1:solid

	
	Wave_Angular_Frequency
	REAL
	W
	

	
	Wave_Height
	REAL
	Meters
	

	
	Wave_Depth
	REAL
	Meters
	

	
	Oblique_i_Index
	INT
	Points
	Needed if Incident is Oblique

	
	Oblique_j_Index
	INT
	Points
	Needed if Incident is Oblique

	
	Oblique_Angle
	REAL
	Degrees
	Needed if Incident is Oblique

	
	Profile_Name
	FILE
	
	Needed if Type is Given Form

	
	Profile_Length
	INT
	
	Needed if Type is Given Form


Table 7:  Summary of Wave Generation Parameters
E.2.2.1 Wave_Type
Definition: Type of wave to introduce. 

Required: Optional.  Required when Initial Wave Source is set to WAVE

Type: INT

Range: 0 – Sine; 1- Solitary; 2 – Given form

Default: None

Notes:  Parameters required for each option are summarized in table 8.  Since all three wave types allow selection of an incident direction, the oblique parameters (2.2.8-2.2.10) may be combined with any of the wave types.

	Option
	Parameters

	0
	2.2.2-2.2.7 [2.2.8-2.2.10]

	1
	2.2.2, 2.2.6, 2.2.7, [2.2.8-2.2.10]

	2
	2.2.2-2.2.4, 2.2.7, 2.2.11-2.2.12 [2.2.8-2.2.10]


Table 8:  Parameters required by different Wave_Type options
E.2.2.2 Wave_Incident_Direction
Definition:  Specifies incident direction of incoming wave.  Valid values are:

1: waves come from top boundary of the domain;

2: waves come from bottom boundary of the domain;

3: waves come from left boundary of the domain;

4: waves come from right boundary of the domain;

5: Oblique incident wave.

Required: Optional.  Required when Initial Wave Source is set to WAVE.  Specifying either 2 or 5 requires additional parameters (see Notes)

Type: INT

Range: 1-5

Default: NA

Notes:  When option 5 is chosen, the oblique parameters (Oblique_i_Index, Oblique_j_Index, and Oblique_Angle, described in 2.2.8-2.2.10) must be defined.  These parameters define the i,j index of a point and an angle.  Waves will generate from a straight line through the point with the slope defined by the angle.  The angle is measured counterclockwise from the rightward direction.  When option 2 is chosen, the profile parameters (Profile_Name and Profile_Length, described in 2.2.11-2.2.12) must be defined.  These define a file that specifies the form of the wave, in ASCII format.
E.2.2.3 Wave_Time_to_Change_Boundary

Definition: Time to stop sending in wave.

Required: Optional.  Required when Initial Wave Source is set to WAVE

Type: REAL

Units: Seconds

E.2.2.4 Wave_Boundary_After_Wave

Definition: Boundary conditions after the wave stops.

Required: Optional.  Required when Initial Wave Source is set to WAVE

Type: BIN

Range: 0 – open boundary 1- solid (closed) boundary

Default: NA
E.2.2.5 Wave_Angular_Frequency

Definition: Angular frequency of generated wave.

Required: Optional.  Required when Initial Wave Source is set to WAVE

Type: REAL

Units: w

E.2.2.6 Wave_Height

Definition: Height of generated wave.

Required: Optional.  Required when Initial Wave Source is set to WAVE

Type: REAL

Units: Meters

E.2.2.7 Wave_Depth

Definition: Depth of water wave is generated in.

Required: Optional.  Required when Initial Wave Source is set to WAVE

Type: REAL

Units: Meters

E.2.2.8 Oblique_i_Index

Definition: I index of oblique point

Required: Optional.  Required when Initial Wave Source is set to WAVE and Wave_Incident_Direction is 5 (oblique incident wave)

Type: INT

Units: Points

E.2.2.9 Oblique_j_Index

Definition: J index of oblique point

Required: Optional.  Required when Initial Wave Source is set to WAVE and Wave_Incident_Direction is 5 (oblique incident wave)

Type: INT

Units: Points

E.2.2.10 Oblique_Angle

Definition: 

Required: Optional.  Required when Initial Wave Source is set to WAVE and Wave_Incident_Direction is 5 (oblique incident wave)

Type: REAL

E.2.2.11 Profile_Name

Definition: Name of the file containing the given form for the wave.

Required: Optional.  Required when Initial Wave Source is set to WAVE and Wave_Incident_Direction is 2 (waves from bottom boundary)

Type: FILE

Default: fse2.dat

Notes:  The given form file contains a series of time (sec), wave height (meter) pairs of values in ASCII format.  This is the only file that does NOT obey the Input_Format parameter – it is always assumed to be in ASCII format; never in binary format.  The given time series is introduced into the simulation using the selected incident direction.
E.2.2.12 Profile_Length

Definition: Number of samples in the given form file.

Required: Optional.  Required when Initial Wave Source is set to WAVE and Wave_Incident_Direction is 2 (waves from bottom boundary)

Type: INT

Range: maximum 1000
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